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(57) ABSTRACT

A feed and cutting unit for selectively cutting and dispensing
individual weight material segments from a common strip of
backing material is disclosed. The feed and cutting unit
comprises a feed assembly, a sensor and a cutter member.
The feed assembly includes a drive roller and a follower
roller that frictionally engages first and second surfaces of a
strip of weight material to selectively move the strip of
weight material to a cutter member. The sensor is connected
to a controller and measures an amount of segmented weight
material on the backing material as the strip of weight
material moves past the sensor. The cutter member is
actuated to separate weight material segments from the
backing material by cutting at least a portion of the backing
material in a gap disposed between adjacent segments.
Weight apply devices that receive the segments for appli-
cation to an imbalanced member, are also disclosed.
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WEIGHT MATERIAL CUTTING,
DISPENSING AND APPLYING SYSTEMS

TECHNICAL FIELD

[0001] The disclosure relates to weight material cutting
and dispensing systems and more particularly to weight
material cutting dispensing systems that are configured to
apply weight material.

BACKGROUND

[0002] Rotating elements are used in many different appli-
cations, including, for example, automotive applications.
Any weight imbalance in rotating elements may result in
undesirable vibration. In the automotive industry, for
example, such vibration can undesirably impact wear on
vehicle components or create a poor vehicle driving expe-
rience for riders in a vehicle. To avoid these issues, it is
known to subject rotating elements to a balancing operation.
More specifically, using vehicle wheels as an example, a
balancing machine may be utilized during the manufacturing
process to spin a wheel assembly to determine which, if any,
points of the wheel may require more weight to more evenly
distribute weight of the assembly, as well as how much
weight to apply to each of the identified points.

[0003] Various types of weight material have been used to
address balance issues. Continuing with the wheel example,
it is known to use “pound on” weights that are configured to
be clipped and hammered onto a wheel rim. These types of
weight elements are provided in different, predetermined
weight increments. As a result, multiple part numbers must
be inventoried and managed. Moreover, as the various
weights may not look appreciably different in size, there are
also issues with inadvertent mixing of the weights, as well
as inadvertent use of the wrong size weight. Finally, the
hammering action required to pound on the weight can
inadvertently lead to damage to the element being balanced,
or even chipping off a portion of the weight element, thereby
reducing the effectiveness of the weight element.

[0004] Another type of weight material that has been used
includes individual weight segments that each have their
own integrated adhesive backing. The individual weight
material segments each have a predetermined weight incre-
ment and multiple segments of different predetermined
weights may be selected and applied to the part requiring
balancing. Again, however, multiple part numbers must be
inventoried, stored and managed for correctly using the
weights.

[0005] It is also known to provide individual weight
segments arranged on a common strip of adhesive backing
cut to a predefined length. The strip of segmented weights is
disposed on a length of adhesive material, with one side
attached to the bottom of the weights and the other side
being affixed to a protective release liner. Each of the
weights is placed in the same orientation on the adhesive
strip, separated by a small gap from one another. However,
for some applications, two weights may be needed; for
others, 5 weights. Accordingly, this practice required assem-
bly shops to have on hand pre-sorted boxes of the different
segment lengths of weights, taking up valuable floor space.
Moreover, as the sorting of the segments and placing the
different sized lengths is performed manually, human error
results in the wrong sized segments being collected together.
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In addition, applying the correct length segment also
depended on the person applying the weights to select from
the correct bin.

[0006] To reduce inventory issues, as well as minimize
human error in applying the correct weight, it has been
proposed to provide a non-segmented strip of weight mate-
rial that is cut to selectively length by a cutter. However, as
lead material is toxic, and iron, if exposed, will rust, a
special high density weight material that can be exposed and
cut must be used. Due to nature of the material, however, it
has been found to discolor over time, leading to consumers
being concerned over the appearance of the weight material.
Further, to cut through the material, an expensive cutter must
be employed that has a cutting blade that is robust enough
to cut completely through the material. Moreover, a cutting
unit must be equipped with several cutting blades, as the
cutting blades may need to be changed frequently due to
dulling of blade.

[0007] What is needed is a system for selectively cutting
and dispensing segmented weights that may minimize
inventory concerns, as well as a system for reducing blade
wear.

SUMMARY

[0008] A feed and cutting unit for selectively cutting and
dispensing individual weight material segments from a
common strip of backing material is disclosed. The indi-
vidual weight material segments are arranged in series on a
common strip of backing material with adhesive disposed on
the individual weight material segments to form a strip of
weight material. A gap is positioned between each of the
individual weight material segments.

[0009] The feed and cutting unit comprises a feed assem-
bly, at least one sensor, and a cutter member. The feed
assembly includes a drive roller operatively connected to a
motor and a follower roller that cooperates with the drive
roller to frictionally engage first and second surfaces of a
strip of weight material to selectively move the strip of
weight material to the cutter member.

[0010] The at least one sensor is operatively connected to
a controller. The sensor measures a predetermined amount of
segmented weight material on the strip of weight material as
the feed assembly moves the strip of weight material past the
sensor. In one exemplary arrangement, the at least one
sensor is an optical sensor.

[0011] The cutter member is operatively connected to the
controller. The controller actuates the cutter member to
separate the predetermined amount of segmented weight
material from the strip of weight material by cutting at least
a portion of the backing material in the gap disposed
between adjacent segments of weight material during the
cutting operation.

[0012] In one exemplary arrangement, a servo/stepper
motor with position feedback is provided. The motor may be
calibrated with the controller, depending on the selected
weight material used with the unit to calculate a predeter-
mined distance that the strip of weight material travels to the
cutter member. The calculated predetermined distance may
be compared to the amount of individual weight segments
counted by the sensor to verify that the correct number of
segments were cut by the cutter member.

[0013] In one exemplary arrangement, the cutter member
is mounted for selective sliding movement along a rail,
transverse to an axial pathway to the strip of weight material.
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The cutter is configured to move in response to a signal
received from the at least one sensor. In one exemplary
arrangement, the cutter member is mounted to a bracket for
non-rotational movement during a cutting operation. In one
exemplary arrangement, the cutter may be selectively
removed from the bracket and rotated to expose a different
cutting area of the cutter member between cutting opera-
tions.

[0014] In one exemplary arrangement, a shaft wedge is
disposed within a cutting channel disposed within a cutter
base. The cutting channel is sized to receive the cutting
member during a cutting operation. The shaft wedge may be
actuated to contact the backing member of the strip of
weight material during the cutting operation so as to spread
adjacent individual weight segments apart to direct the
cutting member through the backing material.

[0015] A tape removal unit may also be included for
separating the common backing material from the segments
of' weight material and exposing adhesive on the segments of
the weight material. The tape removal unit may comprise a
lead roller, a directional roller, a tape drive roller, and a tape
drive follower roller. The directional roller directs the back-
ing tape away from the cutter member and thereby pulls the
backing material off the individual weight segments and
away from the cutter member, while maintaining tension on
the backing material. In one arrangement, the tape removal
unit may further comprise a slip clutch that is operatively
connected to the drive roller.

[0016] In one exemplary arrangement, a splice detector is
provided. The splice detector is configured to identify where
backing material from different spools of material have been
spliced together. The splice detector may be an optical
sensor configured to detect a color change between splice
tape and backing material.

[0017] In one exemplary arrangement, a marking unit is
positioned adjacent the cutter member. The marking unit
comprises a holding bracket for selectively retaining a
marking element, and wherein the marking element is oper-
ably positioned within the holding bracket to be selectively
actuated to non-destructively mark an edge of a segment of
weight material. A marker cap holder that is configured to
hold a cap for the marking element may also be provided,
whereby the marker cap holder may be selectively actuated
to place to the cap on the marking element.

[0018] Various embodiments of a weight apply member
configured to receive a cut section of the segments of weight
material are also disclosed. The weight apply member
comprises first and second arc members connected to a
center rail, wherein the first arc member has end face
disposed in a first plane, and wherein the second arc member
has an end face disposed in a second plane that is offset from
the first plane. In one arrangement, the first and second arc
members include electro/magnetic members in end faces of
the first and second arc members, and when power is
supplied to the electro/magnetic members, the segments of
weight material are retained to the weight apply member. In
another arrangement, the first and second arc members have
at least one magnetic element disposed within the first and
second end faces. A force sensor is connected to the weight
apply member, wherein the force sensor is used to verify that
a constant press force is maintained by the weight apply
member during a weight apply operation.

[0019] A decoiler unit may be operably connected to the
feed assembly. The decoiler unit further comprises a roller

Feb. 23,2017

assembly for holding a rolled up strip of weight material,
and a feed arrangement for directing the strip of material to
the feed assembly. In one arrangement, the roller assembly
includes non-driven rollers. A dampener may be operatively
connected to at least one roller of the roller assembly of the
decoiler unit. The dampener assembly is selectively oper-
able to prevent decoiling of the rolled up strip of weight
material.

[0020] A splice bracket may be provided. The splice
bracket receives a first end portion of one rolled up strip of
weight material and a second end portion of another rolled
up strip of weight material and retains the first and second
end portions during a splicing operation. The splice bracket
includes a magnetic element that is operative to retain the
weight segments of the first end portion and the weight
segments of the second end portion to the splice bracket
during a splicing operation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The features and inventive aspects of the present
disclosure will become more apparent upon reading the
following detailed description, claims, and drawings, of
which the following is a brief description:

[0022] FIG. 1 illustrates an elevational view of an exem-
plary arrangement for a system for cutting and applying a
selected amount of weight material to a rotatable element;
[0023] FIG. 2 is a perspective view of a portion of the
system of FIG. 1;

[0024] FIG. 3A is a perspective view of an exemplary
feeding arrangement for the system of FIG. 1;

[0025] FIG. 3B is an enlarged view of a splice bracket
shown in FIG. 3A.

[0026] FIG. 4 is a perspective view of an exemplary
arrangement of a bottom section of a weight roll decoiler
assembly;

[0027] FIG. 5 is an enlarged view an exemplary arrange-
ment of a damping unit for use with a weight roll decoiler
assembly;

[0028] FIG. 6 is a front elevational view of the damping
unit of FIG. 5;

[0029] FIG. 7 is side elevational view of the damping unit
of FIG. 5;

[0030] FIG. 8 is a perspective view of an exemplary
arrangement of a feed and cutting unit for use with the
system of FIG. 1;

[0031] FIG. 9 is a side elevational view of the feed and
cutting unit of FIG. 8;

[0032] FIG. 10 is an exemplary arrangement of cutter
assembly that may be incorporated into the feed and cutting
unit of FIGS. 8-9;

[0033] FIG. 11 is an elevational view of the cutter assem-
bly of FIG. 10, taken from the direction of arrow R in FIG.
10;

[0034] FIG. 12 is a cross sectional view of the cutter
assembly of FIG. 10, taken along lines 12-12 of FIG. 10;
[0035] FIG. 13A is a front elevational view of an exem-
plary cutter base assembly that may be incorporated into the
feed and cutting unit of FIGS. 8-9;

[0036] FIG. 13B is a rear elevational view of the exem-
plary cutter base assembly of 13A that may be incorporated
into the feed and cutting unit of FIGS. 8-9;

[0037] FIG. 14 is a left side elevational view of the
exemplary cutter base assembly of FIG. 13, rotated by 90°;
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[0038] FIG. 15 is a cross-sectional view of the cutter base
assembly of FIGS. 13-14, taken along lines 15-15 of FIG.
14;

[0039] FIG. 16 is a perspective view of an exemplary feed
assembly that may be incorporated into the feed and cutting
unit of FIGS. 8-9;

[0040] FIG. 17 is a side elevational view of feed assembly
of FIG. 16;
[0041] FIG. 18 is a cross-sectional view of the feed

assembly of FIGS. 16-17, taken along lines 18-18 of FIG.
17,

[0042] FIG. 19 is a cross-sectional view of the feed
assembly of FIGS. 16-17, taken along lines 19-19 of FIG.
17,

[0043] FIG. 20 is a cross-sectional view of a lower portion
of'the feed assembly of FIGS. 16-17, taken along lines 20-20
of FIG. 18;

[0044] FIG. 21 is a perspective view of an exemplary
arrangement of a tape removal unit that may be incorporated
into the feed and cutting unit of FIGS. 8-9;

[0045] FIG. 22 is a side elevational view of the tape
removal unit of FIG. 21;

[0046] FIG. 23 is a cross-sectional view of a portion of the
tape removal unit of FIG. 21, taken along lines 23-23 of FIG.
22;

[0047] FIG. 24 is a perspective view of a marking unit that
may be used with the feed and cutting unit of FIGS. 8-9;
[0048] FIG. 25 is a side elevational view of the marking
unit of FIG. 24;

[0049] FIG. 26 is a perspective view of an exemplary
arrangement of a robotic “end of arm tool” that may be used
to apply weight segments to a rotational element;

[0050] FIG. 27 is an elevational view of the robotic “end
of arm tool” of FIG. 26;

[0051] FIG. 28 is a partial cross-sectional view of the
robotic “end of arm tool” of FIG. 26, taken along lines 28-28
of FIG. 27,

[0052] FIG. 29 is a partial cross-sectional view of the
robotic “end of arm tool” of FIG. 26, taken along lines 29-29
of FIG. 27,

[0053] FIG. 30 illustrates an elevational view of an alter-
native exemplary arrangement for a system for cutting and
applying a selected amount of weight material to a wheel;

[0054] FIG. 31 is a perspective view of the system of FIG.
30;
[0055] FIG. 32 is a perspective view of an alternative

exemplary arrangement of a robotic “end of arm tool” that
may be used to apply weight segments to a wheel;

[0056] FIG. 33 is a rear elevational view of the robotic
“end of arm tool” that may be used to apply weight segments
to a wheel,;

[0057] FIG. 34 is a cross-sectional view of the robotic
“end of arm tool” taken along lines 34-34 of FIG. 33;
[0058] FIG. 35 is a partial cross-sectional view of the
robotic “end of arm tool” taken along lines 35-35 of FIG. 33.
[0059] FIG. 36 is a top plan view of the robotic “end of
arm tool” of FIG. 32.

[0060] FIG. 37 is a side elevational view of an alternative
arrangement of a feed and cutting unit, with an “end of arm
tool” mount for another alternative arrangement of an “end
of arm tool”.

[0061] FIG. 38 is a side elevational view of the feed and
cutting unit of FIG. 37,
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[0062] FIG. 39 is a top plan view of the feed and cutting
unit of FIG. 37; and

[0063] FIG. 40 is an enlarged rear elevational view of a
portion of the feed and cutting unit of FIG. 37.

DETAILED DESCRIPTION

[0064] As required, detailed embodiments of the present
disclosure are disclosed herein; however, it is to be under-
stood that the disclosed embodiments are merely exemplary
of the invention that may be embodied in various and
alternative forms. The figures are not necessarily to scale;
some features may be exaggerated or minimized to show
details of particular components. Therefore, specific struc-
tural and functional details disclosed herein are not to be
interpreted as limiting, but merely as a representative basis
for teaching one skilled in the art to variously employ the
present disclosure.

[0065] For purposes of illustration only, the present dis-
closure describes the use of segmented weight material in
the context of a wheel assembly for a vehicle. However, it
is understood that system and methods of the present dis-
closure apply to other applications where additional weight
may be needed. For example, the weights described herein
may be used in balancing other components in both auto-
motive and non-automotive applications.

[0066] Referring now to FIG. 1, an elevational view of a
system 10 for cutting, dispensing and applying segmented
weight material (shown in phantom, but shown in more
detail in FIGS. 8-9, and 18) is illustrated. In one exemplary
arrangement, individual weight segments having adhesive
thereon, may be provided on a strip 12 of a common backing
material (with the adhesive side of the weight segments
being disposed on the strip 12). The individual weight
segments are spaced apart from one another to define a gap
between the individual weight segments. The strip may be
loaded on a spool 14. The spool 14 may be mounted on a
decoiler unit 16. Details of the decoiler unit 16 will be
discussed in further detail below.

[0067] The decoiler unit 16 connects the strip 12 of weight
material to a feed and cutting unit 18. The feed and cutting
unit 18 serves to advance the strip 12 by a predetermined
amount, and then cuts the strip 12 to a predetermined length
of individual weight segments. The weight segments may
then be applied to an imbalanced member, such as wheel 20.
In one exemplary arrangement, the wheel 20 may be con-
veyed to a conveyor station 21 in a robotic module 22, as
best seen in FIG. 2. A robot 24 having a selectively move-
able end of arm tool (“EOAT™) 26, as best seen in FIG. 1,
is operably configured to pick up the cut individual weight
segments from the feed and cutting unit 18 and apply the
weight segments to the wheel 20 at predetermined locations.
In one exemplary arrangement, the feed and cutting unit 18
is mounted on a platform attached to the robotic module 22.
A strip conveyor 28 may be provided to direct the strip 12
from the decoiler unit 16 to the feed and cutting unit 18, as
well as to support the weight of the strip 12 as it is directed
to the feed and cutting unit 18.

[0068] Turning now to FIG. 3A, details of one exemplary
arrangement of the decoiler unit 16 will now be discussed.
The spool 14 and strip 12 have been removed from FIG. 3A
for ease of discussion with respect to the elements of the
exemplary decoiler unit 16. The decoiler unit 16 may
include a decoiler frame 30 to which a pair of rollers 32a,
32b are mounted for rotation. Rollers 32a, 325 are arranged
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so as to be spaced apart a predetermined distance, but
disposed parallel to one another. The rollers 32a, 325 may be
non-driven rollers. The spool 14 is typically placed on the
rollers 324, 325 and the weight of the spool 14 itself is used
to decoil the spool 14. One or more extension elements 34
extends upwardly from the decoiler frame 30. A roller unit
33 may be mounted to the decoiler frame 30 (best seen in
FIG. 4), that includes a pair of rollers 35 rotatably mounted
thereto. Rollers 35 are disposed in a parallel arrangement,
with a narrow space therebetween. The space between the
rollers 35 is sufficiently wide enough for the strip 12 of
weight material to be directed. A bracket 37 to which the
rollers 35 are mounted for rotation, may be secured to part
of the decoiler frame 30. A friction roller assembly 36 is
mounted to the extension element 34. The friction roller
assembly 36 includes a guide roller 37 and a rotating guide
member 38. The guide member 38 further includes a channel
43 that receives the strip 12 of weight material from the
spool 14 (as shown in FIG. 1). The guide roller 37 serves to
push the strip 12 of weight material in the channel 43 such
that the strip 12 is directed over the rotating guide member
38. Disposed in line with rotating guide member 38 is an
elongated tape guide 40. Tape guide 40 includes opposing
walls that define a channel therewithin, through which the
strip 12 is directed. Either end 40a, 405 of the tape guide 40
maybe flared outwardly to prevent bunching of the strip 12
of material.

[0069] One or more sensors (examples shown in FIG. 30,
S, S,) that are operatively connected to a controller may be
positioned within the channel to verify the presence of the
strip 12 within the tape guide 40 such that a degree of slack
is provided in the strip 12 during a feed and cutting opera-
tion. More specifically, as shown in FIG. 1, the decoiler unit
16 may create a loop 39 from the strip 12 of weight material
to provide a degree of slack in the feeding operation. The
loop 39 serves as a weight buffer that will allow a change-
over of a spool 14, without immediately affecting the
functionality of the system 10. In other words, weight
segments may still continue to be cut from the strip 12 of
weight material, even while the spool 14 is being changed,
thereby improving efficiency as production need not be
stopped.

[0070] The decoiler unit 16 may further include a weight
material usage monitoring system. In one exemplary
arrangement, the weigh material usage monitoring system
includes at least one optical sensor that may be mounted on
a portion of the decoiler frame 30. The sensor 31 (best seen
in FIG. 4) may be arranged so as to “see” a portion of the
spool 14 when loaded. When the spool 14 gets to a prede-
termined usage size (i.e., the spool 14 will become smaller
as the weight material is used), the sensor will communicate
with a controller for the system 10 to provide an indication
to the user that the weight material in the spool 14 is running
low. In one exemplary arrangement, the indication may be a
sound, like an alarm, a visual indicator like a light, a text
communication on an operator screen, or a combination of
one or more of the above. When the spool 14 of material
completely depletes the weight material, in one exemplary
arrangement, the empty spool 14 will fall through the rollers
324/32b and the sensor will communicate with the controller
to send an indication (in the form described above) that the
spool 14 must be replaced.

[0071] When the strip 12 of material from a spool 14 has
been exhausted, a terminal end of the strip 124 may be
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spliced with a leading end of a strip 126 from a new spool
14. In one exemplary arrangement, the extension element 34
may further include a splice bracket 45. In one exemplary
arrangement, the splice bracket 45 is positioned opposite to
the tape guide 40 (i.e. on side 47, as best seen in FIG. 1).
Splice bracket 45, an enlarged view of which is shown in
FIG. 3B, may include a pair of opposing arms 42 attached
to a backing member 44. An inside surface 49 of opposing
arms 42 are spaced away from the backing member 44 to
allow a slight clearance for the strip 12 of weight material to
pass through. A magnet (not shown) may be disposed behind
the backing member 44, which may be mounted to extension
element 34. The arms 42 cooperate to retain edges E, and E,
of two aligned and abutting end sections of strips 12a and
125 within the splice bracket 45, while the magnet serves to
magnetically retain the weight material to the splice bracket
45 in a stationary manner during a splicing operation. In an
alternative arrangement, a slider element that fits over splice
bracket arms 42 may serve to automatically retain the edges
E, and E, within the splice bracket 45. A common splice tape
(not shown) is used to join the backing material of strips 12a
and 12b. To easily identify a splice section (as will be
discussed below in connection with FIG. 37, it is contem-
plated that the splice tape will optically distinguishable from
the sections 12a and 124 of strips of material. For example,
it is contemplated that the splice tape will be a different color
than the sections 12a and 125.

[0072] Decoiler frame 30 may be positioned adjacent to
the feed and cutting unit 18 such that the strip 12 of weight
material feeds from the tape guide 40 to the strip conveyor
28. However, in some instances, it may not be possible to
directly position the decoiler frame 30 adjacent to the feed
and cutting unit 18, due to space constraints. Accordingly, in
some exemplary arrangements, one or more connector sec-
tions 46 may be provided. An exemplary connector section
46 is illustrated in FIGS. 1-3. Connector section 46 includes
first and second leg elements 48, 50, a tape guide 52, a
friction roller assembly 54, and a conveyor section 56. The
conveyor section 56 extends between first and second leg
elements 48, 50 and includes a channel 53 to receive the strip
12 of weight material therein. The tape guide 52 is similar
to tape guide 40, described above. The friction roller assem-
bly 54 may also be similar to friction roller assembly 36,
including having a rotating guide member 38 and a guide
rollers 37. Further, guide member 38 may be motorized to
provide a predetermined feed rate to the decoiler unit 16, or
if needed to reduce weight drag on the conveyor section 56.
As may be seen in FIG. 1, the strip 12 of weight material is
directed from the friction roller assembly 36 to the conveyor
section 56. In one exemplary arrangement, the conveyor
section 56 may include a downwardly extending arcuate end
55. This configuration of end 55 will permit some slack
between decoiler unit 16 and connector section 46, if
needed. In one embodiment, the strip 12 may be directed
down into the tape guide 40 and looped back up to the
conveyor section 56. From the conveyor section 56, the strip
12 of weight material extends through the friction roller
assembly 54 and down the tape guide 52. From the tape
guide 52, the strip 12 of weight material will be directed to
the strip conveyor 28 that feeds into the feed and cutting unit
18.

[0073] At times, the weight of the spool 14 may cause the
strip 12 of material to unintentionally unravel from the spool
14, even when the feed and cutting unit is not operating. To
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prevent such unintentional decoiling of the spool 14, a
damping unit 58 (best seen in FIGS. 5-7) may be provided.
The damping unit 58 is configured to frictionally engage one
of rollers 32a, 325, thereby stopping the spool 14 from
decoiling. The damping unit 58 may be provided on bracket
60 that is connected to the decoiler frame 30, beneath roller
32b. The damping unit 58 comprises a bumper element 62
that is connected to an actuated shaft member 64 by a
fastening element 66. In one exemplary arrangement, damp-
ing unit 58 includes air cylinders 68 to actuate the shaft
between a braked and a non-braked position. As shown in
FIG. 7, when the shaft 64 is in a braked position, the bumper
element 62 is frictionally engaging roller 325, thereby
preventing roller 326 from rotating.

[0074] Turning to FIGS. 8-25, details of the feed and
cutting unit 18 will now be described. The feed and cutting
unit 18 may be disposed within a housing member 70. A
cover 72 may be hingedly connected to the housing member
70 to provide selective access to the feed and cutting unit 18.

[0075] The feed and cutting unit 18 comprises a feed
assembly 74, at least one sensor 75 (seen in FIG. 14), a cutter
member 76, and a tape removal unit 78. Details of the feed
assembly 74 are shown in FIGS. 16-20. Details of the cutter
member 76 are shown in FIGS. 10-12. The at least one
sensor 75 may be mounted to a cutter base assembly 80, the
details of which are shown in FIGS. 13-15. Details of the
tape removal unit are shown in 21-23. The feed and cutting
unit 18 may further comprise a marking unit 82. Details of
the marking unit 82 are shown in FIGS. 24-25. The feed
assembly 74 is configured to grip the strip 12 of weight
material and advance the strip 12 to the cutter member 76.
In one exemplary arrangement, the sensor 75 is configured
to count gaps between adjacent segments of weight material
on the strip 12. The sensor is positioned downstream of the
feed assembly 74 along the path of travel, represented by
arrow T in FIG. 9, but before the cutter member 76. In one
exemplary arrangement, an encoder may be employed to
measure the length of the strip 12 to be cut as a check that
the correct number of weight segments are included. If there
is a discrepancy between the gaps counted by sensor 75 and
the encoder length, the controller can be programmed to
automatically back up the strip 12 recount the strip 12
segment again.

[0076] The marker unit 82 is positioned between the cutter
member 76 and the feed assembly 74, as shown in FIG. 8
and in enlarged view in FIGS. 24-25. The marker unit 82 is
configured to non-destructively mark an outside edge of a
strip 12 of weight material to be cut. More specifically, the
marker unit 82 is operable to mark a specific location, based
on the information gleaned from the sensor 75, on the strip
12 of weight material to ensure proper placement of a cut
segment of weight material on an inbalanced element, such
as wheel 20. For example, if a strip of 3 weight segments is
to be cut, the cut strip should be centered on the location on
imbalanced element. The marker unit 82 provides a visible
indicator of where the strip of weight material should be
placed. Cut segments of weight material are removed from
the feed and cutting unit 18 out of an opening formed
through a side panel 84 of housing 70. A main portion of the
tape removal unit 78 is disposed against a side panel 87 of
the housing 70. The tape removal unit 78 is configured to
pull the non-adhesive backing 86 away from a the strip 12
of weight material and to prevent the backing 86 from
interfering with a cutting operation.
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[0077] The cutter member 76 is illustrated in FIGS. 8, and
10-12. The cutter member 76 comprises mounting block 88
to which a blade bracket 90 is removable secured by a
selectively actuated fastening element 91. In one exemplary
arrangement, fastening element 91 is a screw fastener with
a knob. However, other suitable configurations are contem-
plated. The blade bracket 90 carries a cutting blade 92. In
one exemplary arrangement, the cutting blade 92 is fixed to
the blade bracket 90 in a non-rotational manner. In other
words, cutting blade 92 is does not rotate, but instead
remains fixed. In one exemplary arrangement, mounting
block 88 is mounted to a rail member 94 such that mounting
block 88 may be selectively moved along rail member 94 to
move cutting blade 92. However, it is understood, that rail
member 94 may be oriented in a different manner such that
the cutting blade 92 does not move axially in the cutting
direction represented by arrow C in FIG. 10, but rather in an
up and down direction, i.e., transverse to arrow C. The rail
member 94 may be fixed to a bracket 96 that is connected to
side panel 84 of housing 70. The blade bracket 90 may be
selectively removed from the mounting block 88 by selec-
tively removing pin 98. In this manner, cutting blade 92 may
be selectively removed and replaced, or cutting blade 92
may be selectively rotated by a predetermined amount to
expose a new cutting section of the blade to the strip 12 to
be cut. Unlike systems that must cut through weight mate-
rial, the blade 92 lasts much longer as it only needs to cut
between adjacent weight segments, thus only cutting
through the thin backing secured to the weight segments.
Moreover, as the blade 92 is fixed, indexing the blade 92 to
expose unused sections of the cutting blade 92 prolongs the
cutting blade 92 life.

[0078] A pneumatic actuator 100 is operatively connected
to the mounting block 88, as best seen in FIG. 12. The
pneumatic actuator 100 is operatively connected to the
controller. In response to a signal from the controller based
on the sensor’s 75 measurement of the gaps between adja-
cent weight segments, the pneumatic actuator 100 moves a
piston 101 that is connected to the mounting block 88. A rail
guide 103 fixed to the mounting block 88 thereby enables the
mounting block 88 to slide along the rail 94 to cut a
predetermined length of the strip 12 of weight material. In
this manner, the cutting blade 92 is advanced over the strip
12, within a gap positioned between the adjacent weight
elements secured to the strip 12.

[0079] Referring to FIGS. 13-15, the cutter base assembly
80 will now be described. In one exemplary arrangement,
the cutter base assembly 80 comprises a mounting base
block 102, a shaft wedge 104 (best seen in FIG. 15), first and
second guides 106, 108, a guide track 110 (FIG. 15), a spacer
plate 112, and a sensor bracket 114. The sensor bracket 114
carries the sensor 75. In one exemplary arrangement, the
sensor bracket 114 is selectively adjustable to accommodate
varying thickness of strips 12 of segmented weight material.
More specifically, the sensor bracket 114 may include
adjustment slot 115 (FIG. 13A) that cooperates with a fixing
element 117 to selectively change the vertical height of the
sensor bracket 114, and thereby the sensor 75. As may be
seen in FIG. 13A, the sensor 75 is positioned adjacent a
cutting channel 126, described in further detail below. The
sensor 75 is also operatively connected to the controller in
any known manner.

[0080] Referring specifically to FIGS. 14-15, positioned
between the guide track 110 and the first guide 106 is a feed
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channel 128. In operation, the strip 12 of weight material is
directed through the feed channel 128. The sensor 75 is
positioned within a groove 127 (see FIG. 13B) that is in
communication with the feed channel 128. The sensor 75
operates to measure a predetermined amount of segmented
weight material, based on a signal received from the con-
troller, as the feed and cutting unit 18 moves the strip 12 of
weight material past the sensor 75. More specifically, in one
exemplary arrangement the sensor 75 is an optical sensor 75
that may be configured to count the gaps between adjacent
weight segments on the strip 12.

[0081] An air cylinder 116 is operatively engaged with a
marker cap holder 118. Marker cap holder 118 may be
actuated by the air cylinder 116 to a stored position, whereby
an exposed tip 119 of a marker element 120 (best seen in
FIGS. 24-25) may be sealed within cap 122, thereby pre-
venting the tip of the marker element 120 from being dried
out.

[0082] A pneumatic actuator 124 is operatively connected
to the shaft wedge 104 (best seen in FIG. 15). The shaft
wedge 104 is disposed within a cutting channel 126 posi-
tioned between the first and second guides 106, 108. The
cutting channel 126 is also in communication with the feed
channel 128. The cutting channel 126 is sized to receive the
cutting blade 92 therein during a cutting operation. The
wedge 104 may be actuated upward during a cutting opera-
tion to cooperate with the cutting blade 92 in severing the
strip 12 of material, so as to deliver the backing material
between adjacent weight segments toward the cutting blade
92 during a cutting operation. With this configuration, the
shaft wedge 104 will move adjacent weight segments apart,
thereby minimizing a risk that the cutter blade 92 might
come into contact with a weight segment, so as not to “nick”
a weight. The shaft wedge 104 will therefore extend the life
of the cutting blade 92.

[0083] An exemplary feed assembly 74 is illustrated in
FIGS. 16-20. The feed assembly 74 comprises a roller guide
130, a drive roller 132 operatively connected to a motor 134,
and an idler roller 136. In one exemplary arrangement, the
roller guide 130 includes a base guide block 138 and a
generally [-shaped bracket 140 that is connected to the base
guide block 138. One section 142 of the bracket 140 is
axially spaced from the base guide block 138 to form a
slot/feed channel 144. Section 142 further includes a first
open slot 146 formed through the section 142. Slot 146
provides the idler roller 136 with access to the strip 12 of
weight material. Base guide block 138 also includes a
second open slot 148 that is opposing the first open slot 146.
The first and second open slots are both in communication
with the feed channel 144. The drive roller 132 extends
partially into the feed channel 144 through the second open
slot 148, while the idler roller 136 is configured to selec-
tively extend partially into the feed channel 144 through the
first open slot 146, as best seen in FIGS. 18 and 20.
[0084] The idler roller 136 is operatively connected to a
pneumatic actuator 150. Actuator 150 is configured to move
idler roller 136, downwardly toward the first open slot 146
into an engaging position, such that a portion of the idler
roller 136 extends into the feed channel 144 through first
open slot 146. In this manner, rollers 132 and 136 friction-
ally engage the strip 12 therebetween, in a pinching manner.
[0085] The motor 134 further includes a gear box 152. A
drive shaft 154 (best seen in FIG. 20) extends from the gear
box 152 and engages the drive roller 132. As the motor 134
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rotates the drive shaft 154 in a first direction, the drive roller
132 will rotate, thereby advancing the strip 12 of weight
material in a first direction, i.e., toward the cutter member
76. If the drive shaft 154 is rotated in a second direction, the
drive roller 132 will retract the strip 12 away from the cutter
76.

[0086] The motor 134 may be a servo/stepper motor with
position feedback that is operatively connected to a control-
ler. More specifically, via the controller, the motor 134 may
be calibrated with the particular type (i.e., material/shape)
and size of the weight material being fed into the feed
channel 144 such that a set distance that the strip of material
12 needs to travel to cut a predetermined amount of seg-
ments may be calculated. In this manner, the controller can
be configured to verify the amount of segments counted by
the sensor 75 as compared with the calculated distance
traveled by the strip of material 12 to verify that the correct
amount of segments have been cut from the strip 12 of
material. If a discrepancy arises, the controller may be
configured to issue an alarm alerting the user to a discrep-
ancy.

[0087] Details of an exemplary arrangement of a tape
removal unit 78 are illustrated in FIGS. 21-23 that may be
used with the feed and cutting unit 18. The tape removal unit
78 comprises a plurality of directional rollers 156a, 1565,
156¢, a drive roller 158 operatively connected to a motor
159, and a holddown roller 160. The tape removal unit 78 is
configured to remove the backing tape 86 from the strip 12
of weight material before the strip 12 of weight material is
cut by the cutting blade 92. More specifically, during a setup
of the system 10, the backing tape 86 is separated from an
initial segment of the strip 12, at a leading edge of the strip
12. The separated backing tape 86 is then threaded through
the feed channel 144 and the cutting channel 126. The
backing tape 86 is then directed over the lead directional
roller 156a. Directional roller 1564 is positioned adjacent
cutter base assembly 80 and directs backing tape 86
upwardly and away from the cutter member 76.

[0088] Backing tape 86 is then directed over directional
roller 1565, through an opening in side panel 87 (see FIG.
8) and over directional roller 156¢. In one exemplary con-
figuration a mounting bracket 161 is secured to side panel 87
ot housing 70 onto which directional roller 156¢, drive roller
158 and holddown roller 160 are mounted. After being
directed over the directional roller 156¢, the backing tape 86
is further directed onto drive roller 158. Holddown roller
160 is positioned adjacent drive roller 158 such that backing
tape 86 is directed between drive roller 158 and holddown
roller 160. Motor 159 operates to rotate drive roller 158 to
pull backing tape 86 down between the drive roller and
holddown roller 160, while maintaining tension on the
backing tape 86 during removal.

[0089] Referring to FIG. 22, a slip clutch 162 is positioned
between the motor 159 and the drive roller 158. The slip
clutch 162 operates to maintain tension on the backing tape
86. A drive shaft extends through the drive roller 158 and is
engaged to a flange bearing 164 (best seen in FIG. 23). The
flange bearing 164 is in contact with a roller arm 166. A
biasing member 168 is connected to the roller arm 166. In
one exemplary arrangement, the biasing member 168 is
positioned between the roller arm 166 and a portion of the
holddown roller 160. The holddown roller 160 serves to
direct the backing tape 86 to a suitable waste receptacle,
away from both the cutter blade 92 and from the robot 24.
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[0090] The tape removal unit 78 may further comprise a
tension detection sensor 169. Tension detection sensor 169
is best seen in FIG. 20. In one exemplary arrangement,
tension detection sensor 169 is positioned adjacent the first
directional roller 1564 so as to be in contact with the backing
tape 86 as it is being directed up through the tape removal
unit 78. The tension detection sensor 169 is configured as a
mechanical switch that that communicates with the control-
ler to indicate whether an acceptable amount of tension is
present on the backing tape 86 as it is being removed from
the weight segments 12. As may be seen in FIG. 37, tension
detection sensor 169 is mounted upstream of the cutter blade
92.

[0091] Details of an exemplary marking unit 82 are shown
in FIGS. 24 and 25. The marking unit 82 is positioned
between the feed assembly 74 and the cutter member 76
(see, e.g. encircled area 24 in FIG. 8). The marking unit 82
comprises a holding bracket 170, a pneumatic actuator 172,
and a marker element holder 174 that receives marker
element 120.

[0092] The holding bracket 170 includes a subplate 176, a
rail plate 178 and opposing side plates 180. The subplate 176
is configured for mounting on housing 70, as best seen in
FIG. 8. On one side of the rail plate 178 a rail member 182
is fixed. A carrier member 183 is secured to a bottom surface
of the rail plate 178. The carrier member 183 includes a
mounting channel that has a complimentary cross-section to
the rail member 182, such that the rail member 182 may be
received therein. A portion of the marker element holder 174
is secured to the rail member 182 via the carrier member 183
such that the marker element holder 174 may be selectively
moved to engage the tip 119 of the marker element 120
against a peripheral edge of a weight segment of the strip 12
of weight material at a predetermined location. More spe-
cifically, the actuator 172 is connected to a cylinder bracket
184 that is fixed to the rail plate 178. A plunger element 186
of the actuator 172 is connected to a cylinder plate 188 via
a fastening element 190. The cylinder plate 188 is also
operatively connected to a spring plunger 192 that extends
through the cylinder plate 188 and into a marker channel 194
of the marker element holder 174. The spring plunger 192
contacts an end of the marker element 120, opposite the
marker tip 119. In operation, when the actuator 172 is
activated to mark a weight segment, the actuator 172 will
move in direction M, thereby pulling the cylinder plate 188
toward the strip 12 of material disposed within the feed
channel 128 of the base cutting assembly 80, against the
biasing force of the spring plunger 192 and along the rail
member 182. The spring plunger 192 will operate to return
the marker element 120 to a non-marking position when the
actuator 172 is deactivated. Various selectively removable
retaining elements 195 serve to retain the marker element
120 within the marker holder 174, but allow the marker
element 120 to be replaced, as needed or desired (if, for
example a different color marker element 120 is desired to
be used).

[0093] Once sections of the strip 12 of weight material has
been cut and the backing 18 has been removed, they may be
delivered to a weight apply apparatus/member, such as a
robotic “end of arm tool” (EOAT) 26. One exemplary
arrangement of an EOAT 26 is depicted in FIGS. 26-29.
EOAT 26 comprises first and second arc members 196, 198
connected to a center rail 201. The first arc member 196 has
an end face 202. The second arc member 198 has an end face
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204. The end face 204 of the second arc member 198 is
disposed along a first plane P,. The end face 202 of the first
arc member 196 is disposed along a second plane P,. The
second plane P, is angularly inclined an angle § from the
first plane P,. Moreover, the end face 202 of the first arc
member 196 is positioned radially inboard of the second arc
member 198, as shown in FIG. 28. In one exemplary
arrangement, the end face 202 is positioned between 0.0625
and 9.30 inches inboard of end face 204. Angle [ is
preferably between 8 and 20 degrees. In one exemplary
arrangement, the center rail 201 is angled about 12° and an
end 203 of center rail 201 is positioned radially inboard
about 0.125 inches to offset the first and second arc members
196, 198 to enable weights to be loaded and have indepen-
dent engagement of the weights with the wheel rim surface.
[0094] In one exemplary arrangement, the end faces 202
and 204 are provided with a retaining system that selectively
holds the strip 12 until applied to a wheel or other imbal-
anced member. The strips 12 are retained on the end faces
202, 204 with the adhesive material exposed. For example,
in the EOAT 126 show in FIGS. 26-29 both the first and
second arc members 196, 198 further includes a retaining
plate 206 and an engagement pad 208. The engagement pad
208 is secured to a portion of the retaining plate 206 such
that movement of the retaining plate 206 also moves the
engagement pad 208. The engagement pad 208 may be made
of compressible material, such as rubber. The retaining plate
206 is secured to the first arc member 196 by fasteners 207.
[0095] Adjacent to the end faces 202, 204 of the first and
second arc members 196, 198, respectively, is a securing lip
210. Securing lip 210 is integral with the first arc member
196, but extends outwardly from the end face 202.

[0096] First arc member 196 also includes one or more
pneumatic actuators 212. Actuators 212 include a piston 214
having an end 216 that is connected to the retaining plate
206, as best seen in FIG. 29. One or more biasing elements
216 are also provided. Biasing elements 216 are secured to
a moveable post 218 that is fixedly connected to the retain-
ing plate 206. The biasing element 216 serves to bias the
retaining plate 206 upwardly such that the engagement pad
208 is spaced away from a peripheral edge 220 of the weight
segments disposed on the end faces 202/204 of the first and
second arc members 196,198. In one exemplary arrange-
ment, the gap between the bottom surface of the engagement
pad 208 and the peripheral edge 220 is approximately 0.08
inches.

[0097] In operation, the cut weight segments are posi-
tioned on the end faces 202/204 of the first and second arc
members 196/198. The actuators 212 (which are connected
to the appropriate supply lines (not shown) at the connection
ends 222) then overcome the biasing force of the biasing
element 216 and pull the retaining plate 206 downwardly
such that the engagement pad 208 comes into frictional
engagement with the peripheral edge 220 of the weight
segment 12. Due to the securing lip 210, the weight segment
12 becomes frictionally retained to the EOAT 26 as the
weight segments 12 are delivered by the robot to the
imbalanced element once the weight segments are posi-
tioned for application, the actuators are turned off and the
biasing element 216 returns the retaining plate 206 to the
open position so as to release the weight segments from the
EOAT 26.

[0098] An alternative arrangement of an EOAT 26' is
illustrated in FIGS. 32-36. In this arrangement, the first and
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second arc members 196' and 198' are configured to be
electromagnetic so as to selectively retain the strip 12 of
weight material on the EOAT 26' via a magnetic attraction.
In this exemplary arrangement, the first arc member 196' is
angled [ about 18° with respect to the second arc member
198'. Further, an end face 202' of the first arc member 196'
is radially offset from the end face 204' of the second arc
member 198' by about 0.25 inches.

[0099] As best seen in FIG. 33, a center rail 200" that
supports the first and second arc members 196' and 198', is
attached to connecting plate 250. The connecting plate 250
mounts to a force sensor unit 252 that is operatively con-
nected to the robot. In operation, when the EOAT 126' is
engaged against the surface to which the weight segments
are to be applied, the force sensor unit 252 serves to insure
that the a steady force is maintained against the surface,
thereby serving to make sure that the weight segments are
fully engaged with the imbalanced member.

[0100] As best seen in FIG. 34, first and second arc
members 196' and 198' further comprises electromagnet
strips 254a and 25454. In one exemplary arrangement, elec-
tromagnet strips 254a, 2545 are disposed adjacent the top
and bottom of the end faces 202' and 204'. However, it is
understood that other placement configurations are contem-
plated. Nor is the present disclosure limited to using longi-
tudinal strips of electromagnetic elements. For example,
electromagnetic elements may be disposed in random pat-
terns on the end faces 202' and 204"

[0101] The electromagnetic elements 254a, 2546 may be
selectively energized by traditional power delivery sources.
In one exemplary arrangement, electrical connectors 256a
and 2565 are provided on the first and second arc members
196' and 198'. The electrical connectors 256a and 2565 may
be connected to a suitable power source. In operation, power
is supplied to the electrical connectors 2564 and 2565, the
cut weight segments 12 will be magnetically retained on the
end faces 202' and 204' of the first and second arc members
196' and 198'. However, when it is desired to release the
weight segments 12 for placement, the electromagnetic
elements are turned off. In one exemplary arrangement, the
electromagnet elements may be electrically connected to the
controller so as to allow a variable degree of magnetic
strength. More specifically, for certain weight material, it
may be desired to produce a greater magnetic force at end
faces 202' and 204' than for other weight material.

[0102] Another exemplary configuration of an EOAT 126"
is illustrated in FIGS. 37-40. In this arrangement, the EOAT
126" has many of the same components as EOAT 126 and
126'. For example, EOAT 126" includes first and second arm
members 196" and 198" that are supported by a center rail
200". However, the end faces of each of the first and second
arm members 196" and 198" are include a magnetic mate-
rial. Unlike the EOAT 126' that is constructed of an elec-
tromagnetic material that is selectively turned on and off, the
magnetic force exhibited by EOAT 126" is always on.
[0103] To load the weight segments, a fixed track arrange-
ment 280 is provided. The fixed track arrangement 280
comprises parallel plates 282 that may be joined together by
a cross member 284. The plates 282 are spaced apart so as
to create an open channel 286 that is accessible from the
bottom. The plates 282 may have an arcuate shape that
corresponds to the shape of the first and second arms 196"
and 198". Lining the inside of the plates 282 are bumper
elements 288.
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[0104] The plates 282 are secured to part of the feed and
cutting unit 18. More specifically, as may be seen in FIG. 38,
an opening 290 is formed through the wall 84 that forms part
of the housing 70 of the feed and cutting unit 18. A portion
of'the plates 282 is secured to support brackets 292. Support
brackets 292 are connected to the base of the housing 70 and
positioned adjacent to the cutter base assembly 80. With this
arrangement, as the weight segments 12 are cut, they are
delivered to the plates 282. More specifically, the weight
segments 12 are pushed onto the bumper elements 288.
[0105] When the appropriate number of the weight seg-
ments 12 are pushed onto the bumper elements 288 between
the plates 282, the robot is actuated such that one of the first
and second arc members 196" or 198" are delivered up
through the open channel 286 to contact the weight seg-
ments 12. The magnetic attraction of the magnetic elements
disposed in the first and second arc members 196" and 198"
will adhere the weight elements 12 to the first or second arc
member 196" and 198". The robot will push the first or
second arc member 196" or 198" up over the bumper
elements 288 and the first or second arc member 196" or
198" is withdrawn from the plates 282 and delivered to an
imbalanced member.

[0106] While the EOAT 126' and 126" are presented as
alternatives to one another, it is understood that the mechani-
cal/pneumatic clamping arrangement of EOAT 126 may be
used in combination with either EOAT 126' and 126" as
well.

[0107] When a new spool is introduced into the feed and
cutting unit 18, the new spool will be spliced to the
exhausted spool, as described in connection with FIG. 3B.
However, the splicing tape (that adheres the end segments E,
and E, of adjacent springs 12a and 1254) is typically provided
with a different color tape to identify a splice area. Because
it is not desirable to use weight segments from two different
spools, referring to FIG. 37, a contrast sensor 300 may be
secured to a support bracket 302. The contrast sensor 300 is
electrically connected to a controller. The contrast sensor
300 is disposed downstream of the feed mechanism, but
upstream of the tape backing tape removal assembly and
upstream of the cutting blade. When the contrast sensor 300
detects a change in color between the backing tape 18, the
controller sends a signal to the cutting blade 92 to initiate a
cutting operation so as to cut a section of the strip 12 of
weight material in the new spool. In addition, the controller
can also be programmed to send a signal to identify if the
weights in the splice tape area are to be “discarded” or
“applied”. Such a signal can be visible (such as an indicator
light mounted on support bracket 302 or elsewhere), audible,
or both.

[0108] Regardless of which EOAT is utilized, in operation,
the controller operates to actuate the robot 24 to move the
EOAT to place the first arc member 196/196'/196" into
contact with an inner surface of wheel 20 such that one of
the end faces 202, 204 are carrying the strip 12 comes into
contact with the wheel 20 and is oriented to match the
contour of the wheel 20. Due to the inclined and offset nature
of the end faces 202, 204, only one end face will be able to
contact the wheel 20 during an application cycle (thereby
preventing accidental placement of weights on the other end
face). The robot then actuates the EOAT to apply the weight
in a rocking motion along the contour. In one exemplary
arrangement, the EOAT will include a 6 axis load sensor to
enable not only proper placement of the strip 12, but ensure
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full application. More specifically, the sensors provide a
force feedback in the rocking motion to ensure full wet-out
of the strip 12 of weight material; in essence providing a
closed loop feedback system. The weight can be applied in
a single rolling motion or in a back-and-forth rocking
motion.

[0109] Once the first strip 12 is placed on the wheel 20, the
robot 24 is actuated to tilt the EOAT to apply the second strip
12 of weight material that is disposed on the other of the first
and second arc members 196/196'/196", 198/198'/198".
[0110] An alternative arrangement of a system 300 for
cutting and dispensing selectively chosen lengths of strips of
weight material are shown in FIGS. 30-31. This arrangement
illustrates the decoiler unit 116 positioned adjacent to a feed
and cutting unit 118. Unlike the system 10 shown in FIG. 1,
feed and cutting unit 118 is positioned on a stand 111. All
other components of system 200 are generally identical to
the components of system 10. The cut strips 12 will be
collected on the side surface of the stand 111 and may be
manually applied to a weight apply tool such as EOAT
126/126'/126".

[0111] While exemplary embodiments are described
above, it is not intended that these embodiments describe all
possible forms of the invention. Rather, the words used in
the specification are words of description rather than limi-
tation, and it is understood that various changes may be
made without departing from the spirit and scope of the
invention. Additionally, the features of various implement-
ing embodiments may be combined to form further embodi-
ments of the invention.

1. A feed and cutting unit for selectively cutting and
dispensing individual weight material segments from a
common strip of weight material, comprising:

a feed assembly that includes a drive roller operatively
connected to a motor and a follower roller that coop-
erates with the drive roller to frictionally engage first
and second surfaces of a strip of weight material to
selectively move the strip of weight material to a cutter
member;

wherein the strip of weight material comprises individual
segments of weight material disposed on a common
backing material by adhesive and separated by a gap;

at least one sensor operatively connected to a controller,
wherein the at least one sensor measures a predeter-
mined amount of segmented weight material on the
strip of weight material as the feed assembly moves the
strip of weight material past the sensor; and

wherein the cutter member is operatively connected to the
controller, wherein the controller actuates the cutter
member to separate the predetermined amount of seg-
mented weight material from the strip of weight mate-
rial by cutting at least a portion of the backing material
in the gap disposed between adjacent segments of
weight material during the cutting operation.

2. The unit of claim 1, wherein the at least one sensor
includes an optical sensor that measures gaps positioned
between the adjacent segments of weight material disposed
on the backing material.

3. The unit of claim 1, further wherein the motor is a
servo/stepper motor with position feedback, wherein the
motor is selectively calibrated with the controller, depending
on a selected weight material used with the unit, to calculate
a predetermined distance that the strip of weight material
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travels to the cutter member to cut a predetermined amount
of segments of weight material.

4. The unit of claim 3, wherein the calculated predeter-
mined distance that the strip of weight material travels to the
cutter member is compared to an amount of segments
counted by the sensor to verify the amount of segments of
weight material cut by the cutter member.

5. The unit of claim 1, wherein the cutter member is
mounted for selective sliding movement along a rail, trans-
verse to an axial pathway of the strip of weight material.

6. The unit of claim 5, further comprising a piston
assembly that operates to move cutter member along the rail,
and wherein the piston assembly is operatively connected to
the controller such that the controller will activate the piston
assembly to move the cutter in response to a signal received
from the at least one sensor.

7. The unit of claim 1, wherein the cutter member is
mounted to a bracket for non-rotational movement during a
cutting operation.

8. The unit of claim 7, wherein the cutter member is
selectively removable from the bracket and rotatable to
expose a different cutting area of the cutter member between
cutting operations.

9. The unit of claim 1, further comprising a cutter base
unit disposed below the cutter member, wherein the strip of
segmented material is received within a portion of the cutter
base unit during the cutting operation.

10. The unit of claim 9, further comprising shaft wedge
disposed within a cutting channel of the cutter base, wherein
the cutting channel is sized to receive the cutting member
during a cutting operation and wherein the shaft wedge may
be actuated to contact the backing member of the strip of
weight material so as to spread adjacent segments of weight
material apart to direct the cutting member through the
backing material during a cutting operation.

11. The unit of claim 1, wherein the feed assembly further
comprises a roller guide into which the drive roller is at least
partially disposed, wherein the roller guide includes a feed
channel into which the strip of weight material is received,
a first open slot formed on a first outer surface of the roller
guide through which the follower roller projects into the
feed channel and a second open slot opposing the first open
slot through which the drive roller projects such that the first
and second rollers both contact the strip of weight material
through the first and second slots.

12. The unit of claim 1, further comprising a tape removal
unit for separating the common backing material from the
segments of weight material and exposing adhesive on the
segments of the weight material, wherein the tape removal
unit that further comprises a lead roller, a directional roller,
a tape drive roller, and a tape drive follower roller, wherein
the lead roller is disposed adjacent to a roller guide, and the
directional roller directs the backing tape away from the
cutter member, wherein the tape drive roller is operatively
connected to a drive motor and wherein rotation of the drive
roller pulls the backing material away from the cutter
member, while maintaining tension on the backing material.

13. The unit of claim 12, wherein the tape removal unit
further comprises a slip clutch that is operatively connected
to the drive roller.

14. The unit of claim 12, further comprising a tension
detection sensor to verify tension applied to the backing
material in the tape removal unit.
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15. The unit of claim 1, further comprising a splice
detector configured to identify where backing material from
different spools of material have been spliced together.

16. (canceled)

17. The unit of claim 1, further comprising a marking unit
positioned adjacent the cutter member, wherein the marking
unit comprises holding bracket for selectively retaining a
marking element, and wherein the marking element is oper-
ably positioned within the holding bracket to be selectively
actuated to non-destructively mark an edge of a segment of
weight material.

18. (canceled)

19. The unit of claim 1, further comprising a weight apply
member configured to receive a cut section of the segments
of weight material, wherein the weight apply member com-
prises first and second arc members connected to a center
rail, wherein the first arc member has end face disposed in
a first plane, and wherein the second arc member has an end
face disposed in a second plane that is offset from the first
plane.

20. The unit of claim 19, wherein the first and second arc
members include electro/magnetic members in end faces of
the first and second arc members, and when power is
supplied to the electro/magnetic members, the segments of
weight material are retained to the weight apply member.

21. (canceled)

22. The unit of claim 19, wherein the first and second arc
members have at least one magnetic element disposed
within the first and second end faces.
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23. The unit of claim 19, further comprising a force sensor
connected to the weight apply member, wherein the force
sensor is used to verify that a constant press force is
maintained by the weight apply member during a weight
apply operation.

24. The unit of claim 1, further comprising a decoiler unit
operably connected to the feed assembly, wherein the
decoiler unit further comprises a roller assembly for holding
a rolled up strip of weight material, and a feed arrangement
for directing the strip of material to the feed assembly.

25. (canceled)

26. The unit of claim 24, further comprising a dampener
operatively connected to at least one roller of the roller
assembly of the decoiler unit, the dampener assembly selec-
tively operable to prevent decoiling of the rolled up strip of
weight material.

27. The unit of claim 24, further comprising a splice
bracket that receives a first end portion of one rolled up strip
of' weight material and a second end portion of another rolled
up strip of weight material and retains the first and second
end portions during a splicing operation.

28. The unit of claim 27, wherein the splice bracket
includes a magnetic element that is operative to retain the
weight segments of the first end portion and the weight
segments of the second end portion to the splice bracket
during a splicing operation.

#* #* #* #* #*



