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Description

[0001] The disclosure is directed to a brush holder
marking system for a brush holder assembly of an elec-
trical device. More particularly, the disclosure is directed
to a marking system for knowing precisely at which loca-
tion on the electrical device a used brush and brush hold-
er were positioned to evaluate whether abnormal oper-
ation or other anomaly is occurring and performing main-
tenance and/or replacement of components as needed.
[0002] A purpose of a brush in an electrical device is
to pass electrical current from a stationary contact to a
moving contact surface, or vice versa. Brushes and brush
holders may be used in electrical devices such as elec-
trical generators, electrical motors, and/or slip ring as-
semblies, or sliding connection applications, for example,
slip ring assemblies on a rotating machine such as a ro-
tating crane or a linear sliding connection on a monorail.
Brushes in many electrical devices are blocks or other
structures made of conductive material, such as graphite,
carbon graphite, electrographite, metal graphite, or the
like, that are adapted for contact with a conductive sur-
face or surfaces to pass electrical current. Electrically
conductive leads or shunts extend from the brush to pro-
vide an electrical pathway to and/or from the brush from
another conductive member.
[0003] In some designs, a brush box type brush holder,
or other type of brush holder, may be used to support the
brush during operation. The brush and brush box may
be designed such that the brush can slide within the brush
box to provide for continuing contact between the brush
and the conductive surface contacted by the brush. Over
time, the brush will be reduced in size, or get shorter (i.e.,
diminish in longitudinal length), for example, as the wear
surface of the brush in frictional contact with the conduc-
tive surface wears down. Once a brush has worn beyond
a threshold amount, a brush may need to be replaced
and/or maintenance may need to be performed.
[0004] Accordingly, it is desirable to provide a means
of servicing brush holder assemblies and replacing
brushes and/or brush holders, while knowing precisely
at which location on the electrical device the used brush
and brush holder were positioned to evaluate whether
abnormal operation or other anomaly is occurring.
[0005] US 2008/0291273 discloses a method for mon-
itoring a brush holder assembly and/or detecting wear of
a brush in a brush holder assembly which includes send-
ing data from a plurality of remote monitoring locations
to a central control unit, where the data may be evaluated
in order to monitor states of brushes at a plurality of re-
mote electrical facilities. Multiple images of a market
tracking longitudinal movement of the brush may be ac-
quired. A comparison of the images, for example, a com-
parative imaging technique, such as pixel-by-pixel com-
parison, may then be performed in order to evaluate a
condition of the brush, such as the wear rate, wear state,
or life expectancy of the brush.
[0006] The invention is defined by the claims.

[0007] The invention will now be further described by
way of example with reference to the accompanying
drawings, in which:

FIG. 1 is a side view of an exemplary brush holder
assembly in a disengaged position;
FIG. 2 is a side view of the exemplary brush holder
assembly of FIG. 1 in an engaged position;
FIG. 3 is a perspective view of an exemplary mount-
ing block of a brush holder assembly mounted to a
stationary structure of an electrical device;
FIG. 4 is an exploded view of the exemplary mount-
ing block of FIG. 3;
FIG. 5 is a rear perspective view of the brush holder
assembly of FIGS. 1 and 2;
FIGS. 6 and 7 are perspective views of an exemplary
brush arrangement for use with the brush holder of
FIGS. 1 and 2;
FIG. 8 is a cross-sectional view of the exemplary
brush holder assembly in a disengaged position;
FIG. 8A is an enlarged view of a portion of FIG. 8;
FIG. 9 is a cross-sectional view of the exemplary
brush holder assembly in an engaged position;
FIG. 9A is an enlarged view of a portion of FIG. 9;
FIG. 10 is a perspective view of an exemplary termi-
nal of a brush that has been marked for identifying
reference; and
FIGS. 11A and 11B illustrate an exemplary bus of
mounting blocks and brush holder assemblies of an
electrical device utilizing a unique identification sys-
tem to reference a position of a brush holder and
associated brush on an electrical device.

[0008] While the aspects of the disclosure are amena-
ble to various modifications and alternative forms, spe-
cifics thereof have been shown by way of example in the
drawings and will be described in detail. It should be un-
derstood, however, that the intention is not to limit as-
pects of the disclosure to the particular embodiments de-
scribed. On the contrary, the intention is to cover all mod-
ifications, equivalents, and alternatives falling within the
scope of the appended claims.
[0009] For the following defined terms, these defini-
tions shall be applied, unless a different definition is given
in the claims or elsewhere in this specification.
[0010] All numeric values are herein assumed to be
modified by the term "about", whether or not explicitly
indicated. The term "about" generally refers to a range
of numbers that one of skill in the art would consider
equivalent to the recited value (i.e., having the same func-
tion or result). In many instances, the term "about" may
be indicative as including numbers that are rounded to
the nearest significant figure.
[0011] The recitation of numerical ranges by endpoints
includes all numbers within that range (e.g., 1 to 5 in-
cludes 1, 1.5, 2, 2.75, 3, 3.80, 4, and 5).
[0012] Although some suitable dimensions, ranges
and/or values pertaining to various components, features
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and/or specifications are disclosed, one of skill in the art,
incited by the present disclosure, would understand de-
sired dimensions, ranges and/or values may deviate from
those expressly disclosed.
[0013] As used in this specification and the appended
claims, the singular forms "a", "an", and "the" include plu-
ral referents unless the content clearly dictates other-
wise. As used in this specification and the appended
claims, the term "or" is generally employed in its sense
including "and/or" unless the content clearly dictates oth-
erwise.
[0014] The following detailed description should be
read with reference to the drawings in which similar ele-
ments in different drawings are numbered the same. The
detailed description and the drawings, which are not nec-
essarily to scale, depict illustrative embodiments. The
illustrative embodiments depicted are intended only as
exemplary. Selected features of any illustrative embod-
iment may be incorporated into an additional embodi-
ment unless clearly stated to the contrary.
[0015] A brush holder assembly 10, for example as
shown in FIG. 1, may include a brush holder 12, such as
a brush box, surrounding a brush 20 on several sides
and including a plurality of guiding surfaces for guiding
linear or longitudinal movement of the brush 20. In some
embodiments, the brush holder 12 may not take on the
form of a box, but may include one or a plurality of guiding
surfaces, such as channels, posts or columns, abutting
and/or encompassing one or more sides of the brush 20
and/or extending into or through the brush 20, or a portion
thereof, for guiding linear or longitudinal movement of
the brush 20.
[0016] The brush holder assembly 10 may be config-
ured to be removably mounted to a mounting structure.
For example, the brush holder 12 may be secured to a
mounting beam 14 configured and adapted to be mount-
ed to another structure, such as a mounting member
which in turn is mounted to a stationary structure of the
electrical device. One illustrative mounting member to
which the brush holder assembly 10 may be removably
mounted to is depicted as a mounting block 30. The brush
holder assembly 10 is configured to place the brush 20
in contact with a conductive surface 32, such as a rotating
surface of a collector ring, a slip ring, or a commutator,
and conduct current therefrom. The brush 20 may extend
from the lower edge of the brush holder 12 such that a
wear surface of the brush 20 engages the conductive
surface 32. The mounting beam 14 may include an over-
center engagement mechanism, a slotted or channeled
engagement mechanism for sliding engagement, or oth-
er mechanism for easily engaging and disengaging the
brush 20 from a conductive surface 32.
[0017] In some embodiments, the brush holder assem-
bly 10 may substantially resemble a brush holder assem-
bly as described in U.S. Patent No. 7,034,430, entitled
"Brush Holder Apparatus, Brush Assembly, and Method".
In other embodiments, the brush holder assembly may
include a brush holder rigidly mounted to another struc-

ture holding the brush holder stationary, or mounted to
another structure in any desired arrangement. For exam-
ple, in some embodiments the brush holder may be bolt-
ed or welded to a stationary structure. Some such brush
holders are disclosed in U.S. Patent Nos. 6,731,042;
5,753,992; 5,621,262; 5,463,264; 5,397,952; and
5,256,925.
[0018] As shown in FIG. 1, the mounting beam 14 may
include an upper beam member 16 and a lower beam
member 18 hingedly or pivotably coupled to one another
at a pivot point. As shown in FIG. 1, when the upper beam
member 16 is tilted from the lower beam member 18 (e.g.,
the longitudinal axis of the upper beam member 16 is
oblique to the longitudinal axis of the lower beam member
18), the brush holder 12 may be considered to be in a
disengaged, or unlocked, position such that the brush 20
may be non-contiguous with, spaced from, or otherwise
not in direct electrical contact with the conductive surface
32. As shown in FIG. 2, when the upper beam member
16 and the lower beam member 18 are aligned with one
another (e.g., the longitudinal axis of the upper beam
member 16 is generally parallel with the longitudinal axis
of the lower beam member 18), the brush holder 12 may
be considered to be in an engaged, or locked, position
such that the brush 20 may be contiguous with or in con-
tact with the conductive surface 32.
[0019] The mounting beam 14 may be removably cou-
pled to the mounting block 30 during operation to couple
the brush holder 12 to the mounting block 30. In some
embodiments, the mounting beam 14 may slidably en-
gage with, interlock with, or otherwise be removably cou-
pled to the mounting block 30. The mounting block 30
may be coupled to, secured to, or otherwise extend from
another structure which maintains the mounting block 30
stationary with respect to the conductive surface 32, for
example. For example, the mounting block 30 may be
secured (e.g., bolted, welded) to a yoke or other station-
ary structure 34 of the electrical device.
[0020] In some embodiments, a handle 22 may be at-
tached to the brush holder 12 to facilitate engagement
and disengagement of the brush 20 from the conductive
surface 32. For example, the handle 22 may be attached
to the upper beam member 16 such that movement of
the handle 22 actuates (e.g., pivots, slides, releases) the
upper beam member 16 relative to the lower beam mem-
ber 18 between the disengaged position (FIG. 1) and
engaged position (FIG. 2). The handle 22 may be a re-
movable handle or the handle 22 may be permanently
attached to the upper beam member 16 or another por-
tion of the brush holder 12.
[0021] Also illustrated in FIG. 1 is a brush spring 24,
such as a constant force spring, which provides tension
to the brush 20 to bias the brush 20 toward and in contact
with the conductive surface 32. The spring 24 may be
attached to a portion of the brush holder 12 or the mount-
ing beam 14 of the brush holder assembly 10, for exam-
ple. In some embodiments, the spring 24 may extend
along one side surface of the brush 20 between the brush
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20 and the mounting beam 14 of the brush holder as-
sembly 10.
[0022] The brush 20 may include one or more electrical
leads (e.g., shunts) 26 for conducting electricity to and/or
from the electrically conductive surface 32 through the
brush 20. For example, first and second electrical leads
26 may extend from the brush 20 to an electrically con-
ductive terminal 28 coupled to a component of the brush
holder assembly 10, such as the mounting beam 14. The
ends of the leads 26 may be soldered, brazed, crimped,
clamped or otherwise removably or permanently secured
to the terminal 28. In some instances, the terminal 28
may be formed of copper or other electrically conductive
material.
[0023] Turning to FIGS. 3 and 4, the mounting block
30 is further described. The mounting block 30 may be
secured to a stationary structure or yoke 34 such that a
rear side of the mounting block 30 is facing and/or abut-
ting the stationary structure 34. The mounting block 30
may be secured to the stationary structure or yoke 34 of
the electrical device by any desired means, such as weld-
ing, bolting, etc. In the illustrative embodiment, bolts 36
and washers 38 may be used to bolt the mounting block
30 to the yoke 34 of an electrical device.
[0024] The mounting block 30 may be formed of a sin-
gle member, or the mounting block 30 may include mul-
tiple components assembled together. For example, as
shown in FIG. 4, the mounting block 30 may include an
upper mount 40 and a lower mount 42. The upper mount
40 may be assembled with the lower mount 42 by any
desired means. For example, the upper mount 40 may
include a post 48 configured to extend through an open-
ing 50 of the lower mount 42. Furthermore, a series of
washers 52 or other spacers may be used to adjust the
height of the upper mount 40 relative to the lower mount
42 to position the upper mount 40 at a desired position
relative to the lower mount 42 to facilitate coupling the
mounting beam 14 to the mounting block 30. A fastener,
such as a retaining ring 54 may be used to retain the post
48 in the opening 50 of the lower mount 42.
[0025] Furthermore, in some instances the lower
mount 42 may be formed of a plurality of components
assembled together. For example, in the illustrative em-
bodiment the lower mount 42 may include a first member
44 assembled to a second member 46. Forming the lower
mount 42 from a plurality of components may facilitate
manufacturing the lower mount 42, in some instances.
For example, the first member 44 may be formed of a
first material, such as copper, and the second member
46 may be formed of a second material, such as stainless
steel. Thus, the first member 44 may benefit from the
electrical conductivity of the first material, such as cop-
per, while the second member 46 may benefit from the
strength of the second material, such as stainless steel,
for example.
[0026] The mounting block 30 may also include a mark-
er 60. In some instances, the marker 60 may be formed
as a portion of the mounting block 30, while in other em-

bodiments the marker 60 may be a separate component
configured to be attached to the mounting block 30. For
example, in the illustrative embodiment the marker 60
may be removably attached to the lower mount 42 of the
mounting block 30. For instance, the marker 60 may be
configured as a removable and/or replaceable clip which
may be clipped to the mounting block 30, such that the
marker 60 may be readily coupled and decoupled from
the mounting block 30 and replaced with another marker
60, if desired. In other embodiments, the marker 60 may
be attached to the mounting block 30 with a fastener,
adhesive, or other fastening means, if desired.
[0027] The marker 60 may include indicia 62, such as
raised letters, numbers, symbols, and/or other marking
indicia providing a unique identification for the marker
60, and thus the mounting block 30. In some instances,
the indicia 62 may be formed on the marker 60 using a
photo chemical etching or masking technique to remove
material from the marker 60 while leaving the indicia 62,
thus resulting in the indicia 62 being raised from the mark-
er 60. As described further herein, the unique identifying
indicia 62 of the marker 60 may be used to identify the
location on an electrical device from which a brush holder
12 has been removed from. Namely, the indicia 62 of the
marker 60 may indicate which mounting block 30 of the
electrical device that a brush holder assembly, e.g. a
brush holder 12 and/or a brush 20 was removed from.
[0028] Features of the brush holder assembly 10 are
further illustrated in FIG. 5. The mounting beam 14 may
define a channel 66 within and along which the mounting
block 30 is positioned when the brush holder assembly
10 is mounted to the mounting block 30. The mounting
block 30 may be positioned in the channel 66 such that
the mounting beam 14 surrounds and faces the mounting
block 30 on at least three sides, such as opposite side
surfaces and a front surface of the mounting block 30,
for example.
[0029] Also shown in FIG. 5, it can be seen that when
the terminal 28 is attached (e.g., removably clipped) to
the mounting beam 14, a rear face 74 of the terminal 28
may face rearwardly into the channel 66 such that when
the brush holder 12 is mounted to the mounting block 30,
the rear face 74 of the terminal 28 faces the front surface
of the mounting block 30. Furthermore, the terminal 28
may include one or more, or a plurality of tabs 72 extend-
ing from a base portion of the terminal 28 which extend
into the channel 66. The tabs 72 may be configured to
establish electrical contact with the mounting block 30,
such as the first member 44 (which may be formed of
copper or other electrically conductive material) of the
mounting block 30, when the brush holder 12 is mounted
to the mounting block 30 in the engaged position, shown
in FIG. 2. When the brush holder 12 is moved to the
disengaged position, shown in FIG. 1, the tabs 72 may
be moved out of contact with the mounting block 30 (e.g.,
the first member 44) and thus break the electrical con-
nection. In some instances, the tabs 72 may be posi-
tioned on opposite sides of the mounting block 30 and
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be resiliently deflected as the mounting block 30 is posi-
tioned in the channel 66 and between the tabs 72. Thus,
the resilient forces of the tabs 72 may press the tabs 72
against the side surfaces of the mounting block 30 when
in the engaged position.
[0030] Referring to FIGS. 6 and 7, the terminal 28 may
also include clips 76 configured to facilitate removably
attaching the terminal 28 to the mounting beam 14 of the
brush holder 12. For example, the terminal 28 may be
configured to clip over an upper edge of the mounting
beam 14 with the main body of the terminal 28 on one
side of the mounting beam 14 and the clips 76 on an
opposite side of the mounting beam 14. Thus, the termi-
nal 28 may be readily detached from the mounting beam
14 (and thus the brush holder 12) while removing the
brush 20 from the brush holder 12, and a new brush 20
with a new terminal 28 may be installed in the brush hold-
er 12 with the new terminal 28 clipped to the mounting
beam 14.
[0031] Furthermore, an imprintable material layer 70
may be positioned on the rear face 74 of the terminal 28
facing the marker 60. The imprintable material layer 70
may be any desired layer of material capable of retaining
a marking or depression made by pressure. For example,
in some instances the imprintable material layer 70 may
be a layer of aluminum tape (e.g., foil) with an adhesive
backing configured to adhere the aluminum tape to the
rear face 74 of the terminal 28. One suitable aluminum
tape is manufactured by 3M, of Minneapolis, Minnesota.
In other instances, the imprintable material layer 70 may
be carbon paper, a soft metal, a polymeric material, or
other material suitable for receiving a mark from the mark-
er 60. The imprintable material layer 70 may be posi-
tioned on the rear face 74 of the terminal 28 at a position
aligned with the marker 60. Accordingly, when the brush
holder 12 is engaged with the mounting block 30, the
marker 60 may face the imprintable material layer 70,
with the marking indicia 62 pressing against and/or into
the imprintable material layer 70 to leave an imprint or
depression on the imprintable material layer 70.
[0032] Turning to FIGS. 8 and 9, the interaction of the
marker 60 on the mounting block 30 and the imprintable
material layer 70 on the terminal 28 will be further de-
scribed. It is noted that the imprintable material layer 70
need not necessarily to be located on the terminal 28. In
other embodiments, the imprintable material layer 70
may be provided on another surface of the brush holder
assembly 10 configured to face and press against the
marker 60 of the mounting block 30, if desired.
[0033] As shown in FIG. 8 and accompanying FIG. 8A,
when the brush holder 12 is in a disengaged position,
the imprintable material layer 70 may be spaced away
from the marker 60, and thus the marking indicia 62 of
the marker 60. When the brush holder 12 is moved to
the engaged position, shown in FIG. 9, the imprintable
material layer 70 may be moved into contact with the
marker 60, namely the marking indicia 62 of the marker
60 in order to make a imprint or depression in the imprint-

able material layer 70 of the brush holder assembly (10).
[0034] FIG. 9A illustrates the indicia 62 of the marker
60 pressed against the imprintable material layer 70 to
generate a marking thereon. It is noted that the interaction
of the marker 60 and the imprintable material layer 70
may be any such that an identifiable marking is created
on the imprintable material layer 70 by the marker 60.
[0035] FIG. 10 illustrates the terminal 28, with the im-
printable material layer 70 affixed to the rear face 74 of
the terminal 28. As shown in FIG. 10, the imprintable
material layer 70 has been marked or imprinted with a
marking 80 from the indicia 62 of the marker 60. For ex-
ample, the imprintable material layer 70 may be imprinted
with a marking 80, such as recessed indicia (e.g. text,
numbers, symbols, etc.) pressed into the imprintable ma-
terial layer 70 by the indicia 62 of the marker 60. Accord-
ingly, when the brush holder 12, and associated brush
20 with terminal 28, are removed from the electrical de-
vice, the marking 80 on the imprintable material layer 70
may be indicative of the location (e.g., which mounting
block 30) of the electrical device that the brush holder 12
and brush 20 were removed from. It is noted that in some
instances, such as when text or numbers are used, the
indicia 62 on the marker 60 may be a reverse image of
the marking 80 that is to be generated on the imprintable
material layer 70, thus generating a legible marking 80
(e.g., readable numbers and/or letters) on the imprintable
material layer 70.
[0036] FIGS. 11A and 11B illustrate an exemplary bus
of mounting blocks 30 (i.e., a plurality of mounting blocks
30 arranged in a series) mounted to a stationary member
34 of an electrical device. For example, the illustrated
embodiment includes a first mounting block 30a, a sec-
ond mounting block 30b, a third mounting 30c, and a
fourth mounting block 30d mounted to a stationary mem-
ber 34 of an electrical device. Each mounting block 30
of the electrical device and/or each mounting block 30 of
every electrical device at a electrical facility, for example,
may include a marker 60 having indicia 62 unique to that
specific marker 60. For example, the indicia 62 of each
marker 60 of the mounting blocks 30 used on an electrical
device of an electrical facility may be different from and
uniquely identifiable from the other markers 60. For ex-
ample, the marker 60a of the first mounting block 30a
may include a first unique indicia 62a, the marker 60b of
the second mounting block 30b may include a second
unique indicia 62b, the marker 60c of the third mounting
block 30c may include a third unique indicia 62c, and the
marker 60d of the fourth mounting block 30d may include
a fourth unique indicia 62d, with each indicia 62a, 62b,
62c, 62d being different and uniquely identifiable from
one another.
[0037] A marker 60 with a unique indicia 62 may be
coupled to each of the mounting blocks 30 mounted on
the electrical device. For example, when mounting the
mounting blocks 30a, 30b, 30c, 30d to the stationary
member 34, installing the brush holder assemblies 10 on
the electrical device, performing maintenance on the
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electrical device, replacing brushes 20 on the brush hold-
er assemblies 10, or at another desired time, a marker
60 may be coupled to the mounting block 30. In some
instances, a technician installing the mounting blocks 30
on the electrical device, or performing maintenance on
the electrical device, may have a container (e.g., a bag,
box, etc.) of markers 60, and may arbitrarily or deliber-
ately select one of the markers 60 from the container to
couple to each of the mounting blocks 30 of the electrical
device. Contemporaneously, the unique indicia 62 of the
marker 60 may be recorded along with the position of the
associated mounting block 30 on the electrical device.
For example, the unique indicia 62 of the marker 60 may
be inputted into a software program of a computer,
scanned with a handheld scanner, logged into a note-
book, or otherwise recorded, along with the position of
the associated mounting block 30 on the electrical de-
vice. The unique indicia 62 and position of each mounting
block 30 may thus be similarly recorded for the electrical
device and/or electrical facility at which the electrical de-
vice is located. Thus, the location of a marker 60 having
a specific unique indicia 62 (and thus the mounting block
30 associated with that marker 60) may be known. For
example, the unique indicia 62a associated with the first
mounting block 30a may be recorded as being at a first
position on the electrical device, the unique indicia 62b
associated with the second mounting block 30b may be
recorded as being at a second position on the electrical
device, the unique indicia 62c associated with the third
mounting block 30c may be recorded as being at a third
position on the electrical device, and the unique indicia
62d associated with the fourth mounting block 30d may
be recorded as being at a fourth position on the electrical
device, etc.
[0038] Thereafter, as shown in FIG. 11B, the brush
holder assemblies 10 may be mounted onto the electrical
device by mounting the brush holder assemblies 10 on
the mounting blocks 30 secured to the stationary member
34. For example, a first brush holder assembly 10a may
be mounted onto the first mounting block 30a, a second
brush holder assembly 10b may be mounted onto the
second mounting block 30b, a third brush holder assem-
bly 10c may be mounted onto the third mounting block
30c, and a fourth brush holder assembly 10d may be
mounted onto the fourth mounting block 30d, etc.
[0039] When the brush holder assemblies 10 are
moved to the engaged position (such as shown in FIGS.
2 and 9) in which the electrical connection is established
through the brush 20, terminal 28 and mounting block 30
to/from the electrically conductive surface 34, the marker
60 may mark the imprintable material layer 70 (e.g., leave
an imprint or depression on the imprintable material layer
70) with a marking 80 corresponding to the indicia 62 of
the marker 60.
[0040] At some later point in time, after the brush holder
assembly 10 has been installed on the electrical device
and used, such as when a brush 20 has worn sufficiently
to warrant replacement, when an anomaly or threshold

condition has occurred, or otherwise when maintenance
needs to be performed on the electrical device, the brush
holder assembly 10 and/or the brush 20 of the brush hold-
er assembly 10 may be removed from the mounting block
30 and replaced with a new brush holder assembly 10
and/or brush 20. Accordingly, when the brush holder as-
sembly 10 and/or the brush 20 are removed from the
mounting block 30, and thus removed from the electrical
device, the marking 80 on the imprintable material layer
70 (which may be attached to the terminal 28 of the brush
20) may indicate at which location on the electrical device
the brush holder assembly 10 and/or the brush 20 were
positioned and removed from. Namely, the marking 80
on the imprintable material layer 70 may indicate on
which mounting block 30 the brush 20 and associated
brush holder assembly 10 were mounted on. Thus, the
marking 80 on the imprintable material layer 70 may be
indicative of the location on electrical device the brush
holder assembly 10 and/or brush 20 were positioned dur-
ing use. For example, the marking 80 on the imprintable
material layer 70 on the terminal 28 of the first brush 20a
and associated first brush holder assembly 10a may in-
dicate that the first brush 20a and first brush holder as-
sembly 10a were mounted on the first mounting block
30a located at the first position on the electrical device,
the marking 80 on the imprintable material layer 70 on
the terminal 28 of the second brush 20b and associated
second brush holder assembly 10b may indicate that the
second brush 20b and second brush holder assembly
10b were mounted on the second mounting block 30b
located at the second position on the electrical device,
the marking 80 on the imprintable material layer 70 on
the terminal 28 of the third brush 20c and associated third
brush holder assembly 10c may indicate that the third
brush 20c and third brush holder assembly 10c were
mounted on the third mounting block 30c located at the
third position on the electrical device, and the marking
80 on the imprintable material layer 70 on the terminal
28 of the fourth brush 20d and associated fourth brush
holder assembly 10d may indicate that the fourth brush
20d and fourth brush holder assembly 10d were mounted
on the fourth mounting block 30d located at the fourth
position on the electrical device, etc.
[0041] Thus, the marking 80 on the imprintable mate-
rial layer 70 may identify the position from which the brush
holder assembly 10 and/or brush 20 were removed from.
Accordingly, the used brush holder assembly 10 and/or
brush 20 may be observed, inspected and/or analyzed
upon removal from the electrical device, while knowing
the position from which the brush holder assembly 10
and/or brush 20 was removed from the electrical device.
For example, a technician may inspect and/or analyze
the brush holder assembly 10 and/or brush 20 to deter-
mine if there has been abnormal brush wear, abnormal
arcing, heating and/or discoloration, or other anomalous
condition notable to the performance of the electrical de-
vice. If an abnormality is observed, the technician may
check the recorded information to determine at which
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location the removed brush holder assembly 10 and/or
brush 20 was removed from. Thus, the marking 80 on
the imprintable material layer 70 may inform the techni-
cian to inspect a specific brush holder position on the
electrical device.
[0042] Furthermore, based on records complied for
each brush holder position of the electrical device, the
technician may be able to determine previous dates that
maintenance and/or replacement of a brush holder as-
sembly 10 and/or brush 20 at a specific location on the
electrical device occurred. Accordingly, the wear rate of
the brush 20 may be determined, based on the duration
of time the brush 20 was used, to determine if the actual
wear rate of the brush 20 was within an acceptable range
of an average or nominal wear rate. In the event that the
actual wear rate of the brush 20 fell outside of the ac-
ceptable range, inspection of the electrical device may
be initiated to determine if an abnormality is present
and/or if maintenance or other remedial action is needed.

Claims

1. A brush holder apparatus for maintaining a brush in
contact with a conductive surface of an electrical de-
vice, comprising a mounting member (30) configured
to be mounted to a stationary structure (34) of the
electrical device, a marker (60) having indicia (62)
thereon, and a brush holder assembly (10) including
a brush holder (12) for holding a brush (20), wherein
the brush holder assembly (10) is configured to be
removable from the mounting member (30), such
that in a first position the brush holder assembly (10)
is disengaged from the mounting member (30) and
in a second position the brush holder assembly (10)
is engaged with the mounting member (30), char-
acterised in that the mounting member (30) in-
cludes the marker (60) which has a unique identifying
marking indicia (62) thereon; in that the brush holder
assembly (10) includes an imprintable material layer
(70), and in that in the engaged position said unique
identifying marking indicia (62) of the marker (60)
presses against the imprintable material layer (70)
of the brush holder assembly (10) to leave an im-
printed indicia (80) on the imprintable material layer
(70).

2. The brush holder apparatus of claim 1, wherein the
brush (20) includes an electrical lead (26) extending
to a conductive terminal (28), wherein the imprintable
material layer (70) is secured to the terminal (28).

3. The brush holder apparatus of claim 2, wherein the
imprintable material layer (70) is a piece of aluminum
tape adhered to a surface of the terminal (28).

4. The brush holder apparatus of claim 3, wherein the
unique identifying marking indicia (62) of the marker

(60) creates a depression in the aluminum tape cor-
responding to the marking indicia (62) of the marker
(60).

5. The brush holder apparatus of any preceding claim,
wherein the mounting member is a mounting block
(30) configured to be removably received in a chan-
nel (66) of a mounting beam (14) of the brush holder
assembly (10).

6. The brush holder apparatus of claim 5, wherein the
marker (60) is removably coupled to the mounting
block (30).

7. The brush holder apparatus of claim 5, wherein the
imprintable material layer (70) is arranged in the
channel (66) to face the marker (60).

8. The brush holder apparatus of any preceding claim,
wherein the marking indicia (62) of the marker (60)
is uniquely identifiable to a known location of the
mounting member (30) on the electrical device.

9. The brush holder apparatus of claim 8, wherein the
imprinted indicia (80) left on the imprintable material
layer (70) indicates a known location on the electrical
device from which the brush holder assembly (10)
was removed from.

10. An electrical device comprising a plurality of the
brush holder apparatuses of any preceding claim,
the plurality of mounting members (30) secured to a
stationary structure (34) of the electrical device and
each of the plurality of brush holder assemblies (10)
being removably mountable to one of the plurality of
mounting members (30), wherein each of the plural-
ity of mounting members (30) includes a marker (60)
having a marking indicia (62) unique to the other
markers of the plurality of mounting members (30).

11. A method of determining a location on an electrical
device from which a brush holder assembly of any
of claims 1 to 9 was removed from, the method com-
prising mounting a brush holder assembly (10) to a
mounting member (30) secured to a stationary struc-
ture (34) of the electrical device and removing the
brush holder assembly (10) from the mounting mem-
ber (30), characterised in that the method further
comprises imprinting an imprinted indicia (80) on an
imprintable material layer (70) on the brush holder
assembly (10) with a marker (60) of the mounting
member (30) as the brush holder assembly (10) is
mounted to the mounting member (30), wherein the
imprinted indicia (80) on the brush holder assembly
(10) indicates the location on the electrical device
from which the brush holder assembly (10) was re-
moved from.
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12. The method of claim 11, wherein the marker (60)
includes raised indicia (62) and the imprinted indicia
(80) is a depression in the imprintable material layer
(70).

13. The method of either claim 11 or claim 12, wherein
the unique identifying indicia (62) on the brush holder
assembly (10) is uniquely identifiable to a known lo-
cation of the mounting member (30) on the electrical
device.

14. The method of any one of claims 11 to 13, further
comprising inspecting the brush holder assembly
(10) removed from the mounting (30) of the electrical
device, and determining a location of the electrical
device from which the brush holder assembly (10)
was removed from based on the imprinted indicia
(80).

Patentansprüche

1. Bürstenhaltervorrichtung zum Halten einer Bürste in
Kontakt mit einer leitenden Fläche eines elektri-
schen Geräts, das Folgendes umfasst: ein Monta-
geelement (30), das zum Montieren an einer statio-
nären Struktur (34) des elektrischen Geräts konfigu-
riert ist, einen Marker (60) mit Zeichen (62) darauf,
und eine Bürstenhalterbaugruppe (10) mit einem
Bürstenhalter (12) zum Halten einer Bürste (20), wo-
bei die Bürstenhalterbaugruppe (10) so konfiguriert
ist, dass sie von dem Montageelement (30) abge-
nommen werden kann, so dass in einer ersten Po-
sition die Bürstenhalterbaugruppe (10) nicht mit dem
Montageelement (30) in Eingriff und in einer zweiten
Position die Bürstenhalterbaugruppe (10) mit dem
Montageelement (30) in Eingriff ist, dadurch ge-
kennzeichnet, dass das Montageelement (30) den
Marker (60) aufweist, der ein eindeutiges Identifika-
tionsmarkierungszeichen (62) darauf aufweist; da-
durch, dass die Bürstenhalterbaugruppe (10) eine
bedruckbare Materialschicht (70) aufweist, und da-
durch, dass in der Eingriffsposition das genannte
eindeutige Identifikationsmarkierungszeichen (62)
des Markers (60) gegen die bedruckbare Material-
schicht (70) der Bürstenhalterbaugruppe (10) drückt,
um ein aufgedrucktes Zeichen (80) auf der bedruck-
baren Materialschicht (70) zu hinterlassen.

2. Bürstenhaltervorrichtung nach Anspruch 1, wobei
die Bürste (20) eine elektrische Leitung (26) auf-
weist, die zu einem leitenden Anschluss (28) führt,
wobei die bedruckbare Materialschicht (70) an dem
Anschluss (28) befestigt ist.

3. Bürstenhaltervorrichtung nach Anspruch 2, wobei
die bedruckbare Materialschicht (70) ein auf eine
Oberfläche des Anschlusses (28) geklebtes Stück

Aluminiumband ist.

4. Bürstenhaltervorrichtung nach Anspruch 3, wobei
das eindeutige Identifikationsmarkierungszeichen
(62) des Markers (60) einen dem Markierungszei-
chen (62) des Markers (60) entsprechenden Ein-
druck in dem Aluminiumband erzeugt.

5. Bürstenhaltervorrichtung nach einem vorherigen
Anspruch, wobei das Montageelement ein Monta-
geblock (30) ist, der zum entfernbaren Aufnehmen
in einem Kanal (66) eines Montageträgers (14) der
Bürstenhalterbaugruppe (10) konfiguriert ist.

6. Bürstenhaltervorrichtung nach Anspruch 5, wobei
der Marker (60) entfernbar mit dem Montageblock
(30) gekoppelt ist.

7. Bürstenhaltervorrichtung nach Anspruch 5, wobei
die bedruckbare Materialschicht (70) in dem Kanal
(66) dem Marker (60) zugewandt angeordnet ist.

8. Bürstenhaltervorrichtung nach einem vorherigen
Anspruch, wobei das Markierungszeichen (62) des
Markers (60) eindeutig einer bekannten Stelle des
Montageelements (30) auf dem elektrischen Gerät
zugeordnet werden kann.

9. Bürstenhaltervorrichtung nach Anspruch 8, wobei
das auf der bedruckbaren Materialschicht (70) hin-
terlassene gedruckte Zeichen (80) eine bekannte
Stelle auf dem elektrischen Gerät anzeigt, von der
die Bürstenhalterbaugruppe (10) entfernt wurde.

10. Elektrisches Gerät, das mehrere Bürstenhaltervor-
richtungen nach einem vorherigen Anspruch um-
fasst, wobei die mehreren Montageelemente (30) an
einer stationären Struktur (34) des elektrischen Ge-
räts befestigt sind und jede der mehreren Bürsten-
halterbaugruppen (10) entfernbar an einem der
mehreren Montageelemente (30) montiert werden
kann, wobei jedes der mehreren Montageelemente
(30) einen Marker (60) mit einem für die anderen
Marker der mehreren Montageelemente (30) ein-
deutigen Markierungszeichen (62) aufweist.

11. Verfahren zum Ermitteln einer Stelle auf einem elek-
trischen Gerät, von dem eine Bürstenhalterbaugrup-
pe nach einem der Ansprüche 1 bis 9 entfernt wurde,
wobei das Verfahren das Montieren einer Bürsten-
halterbaugruppe (10) an einem an einer stationären
Struktur (34) des elektrischen Gerätes befestigten
Montageelement (30) und das Abnehmen der Bürs-
tenhalterbaugruppe (10) von dem Montageelement
(30) beinhaltet, dadurch gekennzeichnet, dass
das Verfahren ferner das Drucken eines aufgedruck-
ten Zeichens (80) auf eine bedruckbare Material-
schicht (70) auf der Bürstenhalterbaugruppe (10) mit

13 14 



EP 2 639 897 B1

9

5

10

15

20

25

30

35

40

45

50

55

einem Marker (60) des Montageelements (30) bein-
haltet, wenn die Bürstenhalterbaugruppe (10) an
dem Montageelement (30) montiert wird, wobei das
gedruckte Zeichen (80) auf der Bürstenhalterbau-
gruppe (10) die Stelle auf dem elektrischen Gerät
anzeigt, von der die Bürstenhalterbaugruppe (10)
entfernt wurde.

12. Verfahren nach Anspruch 11, wobei der Marker (60)
ein erhabenes Zeichen (62) aufweist und das ge-
druckte Zeichen (80) ein Eindruck in der bedruckba-
ren Materialschicht (70) ist.

13. Verfahren nach Anspruch 11 oder Anspruch 12, wo-
bei das eindeutige Identifikationszeichen (62) auf
der Bürstenhalterbaugruppe (10) eindeutig einer be-
kannten Stelle des Montageelements (30) auf dem
elektrischen Gerät zugeordnet werden kann.

14. Verfahren nach einem der Ansprüche 11 bis 13, das
ferner das Inspizieren der von dem Montageelement
(30) des elektrischen Geräts entfernten Bürstenhal-
terbaugruppe (10) und das Feststellen einer Stelle
auf dem elektrischen Gerät, von der die Bürstenhal-
terbaugruppe (10) entfernt wurde, auf der Basis des
gedruckten Zeichens (80) beinhaltet.

Revendications

1. Appareil porte-balai pour maintenir un balai en con-
tact avec une surface conductrice d’un dispositif
électrique, comprenant un membre de montage (30)
configuré pour être monté sur une structure station-
naire (34) d’un dispositif électrique, un marqueur (60)
ayant un indice (62) dessus, et un ensemble porte-
balai (10) comprenant un porte-balai (12) pour tenir
un balai (20), dans lequel l’ensemble porte-balai (10)
est configuré pour être démontable du membre de
montage (30), de telle sorte que dans une première
position l’ensemble porte-balai (10) est désengagé
du membre de montage (30) et dans une deuxième
position l’ensemble porte-balai (10) est engagé avec
le membre de montage (30), caractérisé en ce que
le membre de montage (30) comprend le marqueur
(60) qui a un indice de marquage d’identification uni-
que (62) dessus; en ce que l’ensemble porte-balai
(10) comprend une couche de matériau imprimable
(70), et en ce que dans la position engagée ledit
indice de marquage d’identification unique (62) du
marqueur (60) est appuyé contre la couche de ma-
tière imprimable (70) de l’ensemble porte-balai (10)
pour laisser un indice imprimé (80) sur la couche de
matériau imprimable (70).

2. Appareil porte-balai selon la revendication 1, dans
lequel le balai (20) comprend un conducteur électri-
que (26) s’étendant à une borne conductrice (28),

dans lequel la couche de matériau imprimable (70)
est fixée à la borne (28).

3. Appareil porte-balai selon la revendication 2, dans
lequel la couche de matériau imprimable (70) est un
morceau de ruban d’aluminium collé à une surface
de la borne (28).

4. Appareil porte-balai selon la revendication 3, dans
lequel l’indice de marquage d’identification unique
(62) du marqueur (60) crée une dépression dans la
bande d’aluminium correspondant à l’indice de mar-
quage (62) du marqueur (60).

5. Appareil porte-balai selon l’une quelconque des re-
vendications précédentes, dans lequel le membre
de montage est un bloc de montage (30) configuré
pour être reçu d’une manière démontable dans une
cannelure (66) d’un bras de montage (14) de l’en-
semble porte-balai (10).

6. Appareil porte-balai selon la revendication 5, dans
lequel le marqueur (60) est couplé d’une manière
démontable au bloc de montage (30).

7. Appareil porte-balai selon la revendication 5, dans
lequel la couche de matériau imprimable (70) est
arrangée dans la cannelure (66) pour faire face au
marqueur (60).

8. Appareil porte-balai selon l’une quelconque des re-
vendications précédentes, dans lequel l’indice de
marquage (62) du marqueur (60) est identifiable
d’une manière unique à un emplacement connu du
membre de montage (30) sur le dispositif électrique.

9. Appareil porte-balai selon la revendication 8, dans
lequel l’indice imprimé (80) laissé sur la couche de
matériau imprimable (70) indique un emplacement
connu sur le dispositif électrique duquel l’ensemble
porte-balai (10) a été retiré.

10. Dispositif électrique comprenant une pluralité des
appareils porte-balai selon l’une quelconque des re-
vendications précédentes, la pluralité de membres
de montage (30) fixés à une structure stationnaire
(34) du dispositif électrique et chacun de la pluralité
d’ensembles porte-balai (10) étant montable d’une
manière démontable à l’un de la pluralité de mem-
bres de montage (30), dans lequel chacun de la plu-
ralité de membres de montage (30) comprend un
marqueur (60) ayant un indice de marquage (62) uni-
que aux autres marqueurs de la pluralité de mem-
bres de montage (30).

11. Méthode pour déterminer un emplacement sur un
dispositif électrique duquel un ensemble porte-balai
selon l’une quelconque des revendications 1 à 9 a
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été retiré, la méthode comprenant monter un ensem-
ble porte-balai (10) sur un membre de montage (30)
fixé à une structure stationnaire (34) du dispositif
électrique et retirer l’ensemble porte-balai (10) du
membre de montage (30), caractérisée en ce que
la méthode comprend en outre imprimer un indice
imprimé (80) sur une couche de matériau imprimable
(70) sur l’ensemble porte-balai (10) avec un mar-
queur (60) du membre de montage (30) pendant que
l’ensemble porte-balai (10) est monté sur le membre
de montage (30), où l’indice imprimé (80) sur l’en-
semble porte-balai (10) indique l’emplacement sur
le dispositif électrique duquel l’ensemble porte-balai
(10) a été retiré.

12. Méthode selon la revendication 11, dans laquelle le
marqueur (60) comprend un indice en relief (62) et
l’indice imprimé (80) est une dépression dans la cou-
che de matériau imprimable (70).

13. Méthode selon l’une quelconque de la revendication
11 ou de la revendication 12, dans laquelle l’indice
d’identification unique (62) sur l’ensemble porte-ba-
lai (10) est identifiable d’une manière unique à un
emplacement connu du membre de montage (30)
sur le dispositif électrique.

14. Méthode selon l’une quelconque des revendications
11 à 13, comprenant en outre inspecter l’ensemble
porte-balai (10) retiré du montage (30) du dispositif
électrique, et déterminer un emplacement du dispo-
sitif électrique duquel l’ensemble porte-balai (10) a
été retiré sur la base de l’indice imprimé (80).
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