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(57) Abstract: An automatic dispenser for balancing
weights comprises a transport section (300) and a cutting
section (200). The transport section (300) comprises a trans-
port belt (320) held between a first transport roller (310) and
a second transport roller (330) to generate friction to a belt
of balancing weights (100) comprising a plurality of indi-
vidual balancing weight segments (105) in conjunction with
a first counter roller (340). The cutting section (200) has a
cutter base (201) forming a cutter edge (202) with a 90 de-
grees angle for bending the belt of balancing weights (100)
about an angle by means of a counter holder (220). The cut-
ter section (200) further has a knife (215) movable from a
first side (107) of the belt of balancing weights (100 to a
second side (108), to separate the belt of balancing weights
(100) between two individual balancing weight segments
(105) at the cutter edge (202).
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Automatic Dispenser for Balancing Weights

Field of the invention

The invention relates to an automatic dispenser for balancing weights. Such bal-

ancing weights may be used for balancing wheels of vehicles.

Description of the related art

For balancing vehicle wheels, balancing weights are used. Self-adhesive balancing
weights comprise segments of a mass material which may be a metal, like zinc or
steel, having a self-adhesive tape at one side, by which the mass material may be
held to a rim of a wheel. Multiple pieces or segments of such a mass material are
held together by a strip of adhesive tape, forming a chain or a belt of balancing
weights. The self-adhesive tape is protected by a liner, also called backing at the
side opposite to the balancing weight segments. Before applying a balancing

weight to a rim, the liner is removed.

US 3,960,409 shows such a belt of balancing weights which may have a signifi-

cant length and which may be wound up to a coil to simplify storage.

EP 1 253 414 A2 discloses a complex dispensing device for balancing weights.
Here, the liner is removed from the self-adhesive tape, then sections of balancing
weight are cut from the tape and directly fed to an applicator. This device is in-

tended for automatic tire balancing systems.

In tire workshops, the mass required for balancing a wheel is determined by a
balancing machine, and a corresponding number of balancing weight segments is

manually cut off from a belt of balancing weights. Then the liner is removed and
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the balancing weight is applied to a rim. Manually counting the number of re-
quired balancing weight segments and cutting them off is time-consuming and
prone to errors. To allow for manual handling, the balancing weight segments
must have a minimum size which may be 10 or 5 grams. Lower masses would be
difficult to handle, due to small size of the weight segments. This leads to a lim-

ited weight resolution and therefore to a limited balancing precision.

Summary of the invention

The problem to be solved by the invention is to provide a simple and inexpensive
dispenser for balancing weights comprising at least one balancing weight with an
adhesive tape, which is able to deliver a required mass of self-adhesive balancing
weight sections with a high speed, and which allows handling of small balancing
weight segments. Furthermore, the liner should be in place at the self-adhesive

tape to allow manual handling of the weight.

Solutions of the problem are described in the independent claims. The depend-

ent claims relates to further improvements of the invention.

In a preferred embodiment, the dispenser comprises a transport section and a
cutting section. The transport section is for transporting a belt of balancing
weights to provide a certain amount of balancing weight segments which are cut
off the tape by the cutting section. The transport section comprises at least one
transport belt which preferably is driven by a first transport roller and a second
transport roller. The transport belt generates friction to the belt of balancing
weights, and therefore transports the balancing weight segments to the cutting

section.
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Preferably, the belt of balancing weight segments comprises a plurality of balanc-
ing weight segments which are held together by an adhesive tape for attaching

the balancing weight segments to a rim of a wheel.

It is further preferred if there is a backing or liner to protect the adhesive surface

of the adhesive tape opposing to the balancing weights.

It is further preferred, if the adhesive tape has at least one strengthening layer to
increase the shear strength of the belt to simplify transport by the transport sec-

tion.

Preferably, the belt of balancing weights is wound to a coil which supplies the

transport section.

It is preferred, if the transport section pulls the balancing weights at the belt of
balancing weights from a stock which may be a coil of balancing weights, and it
pushes the balancing weights into the cutting section. It is preferred to have a
slideway which may be part of the cutting section on which the balancing

weights may slide horizontally.

It is further preferred, if the transport section forms an angle, which preferably is
in the range between 70 and 110 degrees, and most preferably is a 90 degrees
angle. It preferably receives balancing weights in a vertical direction, further re-
directing the balancing weights to a horizontal direction. This may be done by
curving the belt of balancing weights around a first counter roller. Although the
horizontal and vertical directions disclosed herein are preferred, the embodi-

ments may be arranged in any other way.

To ensure a proper contact of the belt of balancing weights with the transport
belt, and therefore to provide a good friction for transporting the belt of balanc-

ing weights, it is preferred, if the transport belt and/or the first transport roller is
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pressed against the first counter roller, which preferably may be done by a belt

tensioner.

It is further preferred to press the belt of balancing weights against the second

transport roller by a second counter roller, which may be spring-loaded.

For transporting a desired number of balancing weight segments, either the
length of transported belt may be measured, or the number of balancing weight
segments may be counted. Both methods may be used together to get an addi-
tional reference and to increase reliability. For determining the length of trans-
ported balancing weight belt, it is preferred to have a slot wheel having a plurali-
ty of slots which may be detected and/or counted by means of a photo sensor.
The slot wheel preferably is connected to the first transport roller, but may also
be connected to the second transport roller, or to any of the counter rollers. In-
stead of a slot wheel, there may be any other means for detecting rotation, like a
resolver or angle encoder. There may also be a drive motor driving at least one
of the wheels, most preferably the second transport roller, which preferably has
an angle encoder or which may be a stepper motor. In the case of a stepper mo-
tor, the number of steps is a measure of the transported length of balancing

weights.

Alternatively or additionally, there may be at least one means for counting the
number of balancing weight segments. This may be done by detecting the gaps
between the balancing weight segments, for example by means of a photo sen-
sor or any optical sensor. To increase the width of the gap, it is preferred to bend
the belt of balancing weights. It is preferred to bend the belt of balancing
weights around the first counter roller, counting the balancing weights passing

said first counter roller.

It is preferred, if the cutting section comprises a cutter edge, which preferably

has an angle in the range from 79 to 110 degrees and most preferably has a 90
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degrees angle. Preferably, there is a horizontal plane at which the balancing
weights are pushed slidingly from the transport section to the cutting section. It
is further preferred to have a second plane which is oriented vertically. Before
cutting, a required number of balancing weight sections corresponding to the
required mass is pushed by the transport section over the cutter edge. There-
fore, the selected number of balancing weights extends over the cutter edge.
Before initiating a cut, the extending balancing weights are bent to an angle cor-
responding to the cutter edge angle by means of gravity and/or a counter holder.
The counter holder further holds the balancing weight sections in a predeter-
mined position during the cutting process. After the counter holder is in its cut-
ting position and holds the balancing weight segments at their positions, a cutter
is operated by moving a knife guide holding a knife from one side of the belt of
balancing weights to the other side, where the knife is guided between two bal-
ancing weight sections. The knife is only able to cut the adhesive tape (including
backing or liner) connecting the balancing weight sections. It is not designed for
cutting the material of balancing weight sections, which may be steel or alumi-

num, or any other metal.

By the design of the cutting section having a cutter edge and the corresponding
counter holder, the chain of balancing weights is bent to an angle corresponding
to the cutter edge. Such a bending of the belt of balancing weights can only be
done at an elastic section, which is a section between two balancing weight seg-
ments. Such a bending never can occur within a balancing weight section. There-
fore it is ensured, that always a section between two balancing weight segments
is at the cutter edge, where the knife operates. This bending also compensates
for small deviations in distance between balancing weight segments. There may
be tolerances in the width of the balancing weight segments as well as in the
distance between individual balancing weight segments. For example, the length
between the transport section and the cutter edge may be designed such that if

the optical sensor detects a gap between two balancing weight segments, there
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may fit a predetermined number of balancing weight segments between the op-
tical sensor and the cutter edge. If there are slightly increased gaps between the
balancing weights, which may for example occur due to tensioning stress of the
adhesive tape during processing, the front-most balancing weight segment will
slightly extend over the cutter edge. By the counter holder, the balancing weight
segments are pushed back and aligned exactly to the cutter edge so that the
knife would not collide with the slightly extending balancing weight segment.
Therefore, alignment does not require a precision drive system and a precision
position sensor for detecting the position of the balancing weight segments. In-
stead a comparatively simple and cheap sensor for weight counting may be used.
This sensor only has to detect the presence of a balancing weight segment or a
gap, but it must not determine the precise position of a balancing weight seg-

ment.

The angle of the cutter edge which is preferably in the range between 70 and
110 degrees and most preferably 90 degrees ensures a comparatively sharp
bending and therefore opens a comparatively wide gap between the weight
segments to be separated by the cut. This guide allows moving the knife through
the tape. Bending the weights reduces stress to the adhesive tape. If the balanc-
ing weight segments would simply be pushed apart to produce a gap between
two balancing weight segments, the comparatively flexible self-adhesive tape or
foam would expand in length, while the less flexible backing or liner would tear
or at least separate from the tape. This is prevented by the bending as disclosed
above. For manually handling the cut balancing weight segments it is essential,
that the liner remains in place. Otherwise, the cut segments would immediately

stick to a tray into which the dispenser delivers the cut segments.

After a certain number of balancing weight segments have been cut by the cut-

ter, they may slide driven by gravity along the preferably vertical side of the cut-

PCT/EP2015/079713
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ter base and fall into a tray, from which they may be taken out and attached to a

rim of a wheel.

The cutting section and the transport section preferably are used together as

described herein. Alternatively, it is preferred to use the cutting section without
or with a different transport section. For example, the transport section may be
simplified and use only a first transport roller and a first counter roller to gener-

ate the required friction to the belt of balancing weights.

The embodiments described herein allow for automatic cutting of required mass
sections form a belt of balancing weights. Due to the automatic transport and
cutting a high speed can be achieved and a large number of balancing weight can
be processed in a short time interval. Furthermore standard size segments of
balancing weights as well as smaller and even significantly smaller segments can
be processed. This may result in a much better balancing weight resolution com-
pared to manual processing. Conventional balancing weight segments often are
designed to have a size which can easily be handled. Therefore, lightweight seg-
ments may be comparatively thin, resulting in a larger surface, which can better
be gripped or they may be made of a low density material resulting in a larger
size. By the embodiments, the balancing weight segments may have very small

sizes as there is no need to increase size for manual handling of every segment.

Due to the automated cutting, a more stable and robust adhesive tape may be
used. It may even have a robust support layer included. While it may be impossi-
ble to make a manual clean cut for separating segments, the automated cutting
with a guided knife and the balancing weights held in a predetermined position

at the cutter edge will result in a precise cut.

A further embodiment relates to a method for delivery of cut sections of balanc-
ing weights. The method comprises the steps of transporting a certain number of

balancing weight sections being part of a belt of balancing weights over a cutter
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edge of a cutter base, bending the balancing weights extending over the cutter
edge by means of a counter holder, such that a gap opens between two adjacent
balancing weight segments, at the cutter edge and moving a knife from one side
of the belt of the balancing weights to the other side of the belt of balancing
weights, and therefore cutting a section of cut balancing weights from the belt of

balancing weights.

Description of Drawings

In the following the invention will be described by way of example, without limi-
tation of the general inventive concept, on examples of embodiment with refer-

ence to the drawings.

Figure 1 shows a preferred embodiment.

Figure 2 shows a preferred embodiment before cutting.

Figure 3 shows a side view.

Figure 4 shows a weight counting means.

Figure 5 shows a side view of the weight counter.

Figure 6 shows a detailed side view.

Figure 7 shows the operation of the cutter.

Figure 8 shows the cutter in an idle state.
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In Figure 1, a preferred embodiment is shown in a side view. The dispenser com-
prises a transport section 300 and a cutting section 200. A belt of balancing
weights 100 is fed by a drive mechanism to a cutter, where desired portions of
mass material are cut from the belt. In this embodiment, a belt of balancing
weights 100 comprising of a plurality of individual balancing weight segments
105, is fed at the left side in feeding direction 102 into the transport section of
the dispenser. There may be a coil (not shown) for supplying the balancing
weights. Preferably, a first counter roller 340 is provided for directing the re-
ceived balancing weight segments, which preferably are coming from an approx-
imately vertical direction preferably into an approximately horizontal direction,
for easier cutting. A transport belt 320, which preferably is suspended between a
first transport roller 310 and a second transport roller 330, preferably presses
the belt of balancing weights 100 against the first counter roller, and therefore
generates friction to the belt of balancing weights. It is preferred, if a second
counter roller 350 is provided, which may be supported by a spring 360 to press
the belt of balancing weights against the transport belt 320. The way of move-
ment and the speed of movement of the belt of balancing weights is determined
by the transport belt 320, and therefore by the first and second transport rollers
310, 330. It is preferred, if at least one of these transport rollers, preferably the
second transport roller 330 is driven by a motor. To determine the precise
amount of balancing weight mass material, which has been transported, an angle
encoder or counter may be provided. This may be done by providing a slot wheel
312 having a plurality of slots 313 which rotates with the same speed as the
transport belt 320. A photo sensor may be used to count the number of slots
passing the sensor. After passing the first counter roller, the balancing weights
are pushed in an approximately horizontal direction, and are guided by a cutter
base 201. The cutter base 200 has a cutter edge 202, at which sections 120 of the
belt of balancing weights are cut. Cutting is done by a knife 215 which is held by

a knife guide 210. Before cutting, the section of balancing weights 120 to be cut
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off of the belt is bent to an approximately 90 degrees angle and held in place by
a counter holder 220 which preferably has a first section 221 which is approxi-
mately parallel to the cutter base 200 and therefore preferably in an approxi-
mately horizontal plane, and a second section 222 which forms an approximately
right angle with the first section. The counter holder is pressing the belt of bal-
ancing weights to an angle corresponding to an angle of the cutter base, which is
preferably approximately 90 degrees, although other angles may also be used.
This angle is formed at the position, where a section of balancing weights 120 is
cut from the belt of balancing weights 100. The balancing weights around the
cutter edge 202, form a gap between balancing weights which allows the knife to
slide between two neighbored balancing weights. After forming the angle, the
cutter comprising a knife 215 held by a knife guide 210 is moved from one side to
the other side through the belt of balancing weights, cutting the adhesive tape
between two balancing weight segments, without cutting the balancing weight
segments themselves, and therefore separating a section of cut balancing

weights 120 from the belt of balancing weights 100.

After cutting, a section of cut balancing weights 120 slides or falls down along
the cutter base in a direction as indicated by arrow 103, and may be delivered to
a tray from which either a robot or a person may take out the balancing weight

for applying it to a wheel.

In Figure 2, a preferred embodiment is shown before a cutting operation. Here, a
portion of selected balancing weights 110 has been delivered by the transport
section and is extending beyond the cutter base 200. The counter holder 220 is
in an open state in which it does not touch the balancing weights. After a desired
quantity of balancing weights have been transported beyond the cutter edge
202, the counter holder 220 is moved in a direction 223 - as shown in the previ-

ous figure - to press the balancing weights around the cutter edge 202, forming a

10

PCT/EP2015/079713



10

15

20

25

WO 2016/107734 PCT/EP2015/079713

gap between balancing weights which allows the knife to slide between two

neighbored balancing weights.

In Figure 3, a side view of a first embodiment is shown. At the left side, first
transport roller 310, transport belt 320, and second transport roller 330 are
shown. The second transport roller 330 is driven by a motor 370 preferably hav-
ing a gear. Preferably, the first transport roller 310 is held by a bearing and sup-
port unit 380, which preferably is pressed by a belt tensioner 381 to ensure pres-
sure of the first transport roller 310 together with the transport belt 320 against
the first counter roller 340 to ensure a proper friction between the transport belt
320 and belt of balancing weights 100. It is further preferred to have a slot wheel
312 connected to the first transport roller 310 and a photo sensor 314 for count-

ing the slots at the slot wheel 312.

In Figure 4, a weight counting means is shown. Instead or in addition to the slot
wheel 312, indicating the movement of the transport belt and therefore of the
belt of balancing weights, a number of balancing weights passing the dispenser
may be counted. This results in a more precise determination of the mass of bal-
ancing weights which is delivered by the dispenser. It also may compensate for
slipping between the transport belt 320 and the belt of balancing weights 100.
For counting the number of balancing weights, a magnetic counter, like an induc-
tive sensor may be provided. A more robust solution is an optical sensor 400,
which preferably has an optical transmitter 410 and an optical receiver 420 op-
posing thereto. When the belt of balancing weights is bent around a roller, like
the first counter roller 340, a gap between the individual balancing weight seg-
ments opens. A beam of light may be guided through such a gap, and may be

used to count the number of balancing weight segments.

In Figure 5, a side view of the balancing weight counter is shown. The placement

of the optical sensor can be modified, although it is preferred to have it at a posi-

11
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tion indicated half way between the horizontal and the vertical position of the
belt of balancing weights 100, where the gap between neighbored balancing

weights is largest.

Figure 6, a detailed side view of the chain of balancing weights 100 connected by
an adhesive tape 101 passing first counter roller 340 is shown. Here it can be
seen, that gaps 106 open between the balancing weights through which the op-
tical transmitter 410 can forward light to the optical receiver 420, which gener-

ates a signal of the optical sensor 400.

In Figure 7, the operation of the cutter 250 comprising a knife guide 210 with
attached knife 215 is shown. This image is a sectional view from right side of Fig-
ure 1 to the cutter, where the counter holder has been omitted. Due to bending
the belt of balancing weights, a gap forms at the cutter edge 202, through which
a knife 215, which is attached to a knife guide 210, is moved in direction 253
from a first side 107 of the belt of balancing weights to the second side 108 to
separate the section of cut balancing weights 120 from the belt of balancing

weights 100.

In Figure 8, the cutter 250 is shown in an idle state, where the knife 215 is out-

side of the belt of balancing weights.

12
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List of reference numerals

100
101
102
103
105
106
107
108
110
120
200
201
202
210
215
220
221
222
223
250
253
300
310
312
313
314
320
330

balancing weights

tape

balancing weight feeding direction
balancing weight delivery direction
balancing weight segment

gap between balancing weight segments
first side

second side

selected balancing weights

cut balancing weights

cutting section

cutter base

cutter edge

knife guide

knife

counter holder

first section

second section

direction of movement of counter holder
cutter

cutter movement

transport section

first transport roller

slot wheel

slot

photo sensor

transport belt

second transport roller
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340 first counter roller
350 second counter roller
360 spring

370 motor/gear

380 bearing/support

381 belt tensioner

400 optical sensor

410 optical transmitter
420 optical receiver
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Claims

1.

Automatic dispenser for balancing weights comprising a transport section
(300) and a cutting section (200),

characterized in, that

the transport section comprises a transport belt (320) held between a first
transport roller (310) and a second transport roller (330), the transport belt
(320) generating friction to a belt of balancing weights (100) comprising a
plurality of individual balancing weight segments (105), in conjunction with
a first counter roller (340) for transporting the belt of balancing weights
(100) to the cutting section, the cutting section having a cutter base (201)
forming a cutter edge (202) for bending the belt of balancing weights about
an angle by means of a counter holder (220) which has an angle corre-
sponding to the angle of the cutter edge, the cutting section further having
a knife (215) movable from a first side (107) of the belt of balancing
weights to a second side (108), to separate the belt of balancing weights
between two individual balancing weight segments (105) at the cutter

edge.

Automatic dispenser for balancing weights according to claim 1,
characterized in that

a slot wheel (312) comprising a plurality of slots (313) is coupled to at least
one of the first transport roller (310), the second transport roller (330), the
first counter roller (340), or the second counter roller (350), and further be-
ing coupled to a photo sensor (314) for detecting individual slots, and
therefore determine the length of movement of the belt of balancing

weights (100).

15



WO 2016/107734 PCT/EP2015/079713

3.  Automatic dispenser for balancing weights according to any one of the pre-
ceding claims,
characterized in that
an optical sensor (400) is provided for detecting gaps between individual

balancing weights.

4.  Automatic dispenser for balancing weights according to claim 3,
characterized in that,
the optical sensor (400) is mounted at a location where the belt of balanc-

ing weight is bent.

5.  Automatic dispenser for balancing weights according to claim 3 or 4,
characterized in that,
the signal of the optical sensor (400) is used for counting the number of

balancing weights.

6.  Automatic dispenser for balancing weights according to any one of the pre-
ceding claims,
characterized in that,
the first transport roller (310) is pressed against the first counter roller
(340) to increase friction between the transport belt (320) and the belt of

balancing weights (100).

7.  Automatic dispenser for balancing weights according to any one of the pre-
ceding claims,
characterized in that
a second counter roller (350) is provided for further pressing the belt of
balancing weights (100) against the transport belt (320) and/or a second

transport roller (330).

16
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10.

11.

12.

13.

Automatic dispenser for balancing weights according claim 7,
characterized in that,

the second counter roller is spring-loaded.

Automatic dispenser for balancing weights according to any one of the pre-
ceding claims,

characterized in that,

the cutting section has a cutter base (201) for guiding the belt of balancing

weights (100) towards the cutter edge (202).

Automatic dispenser for balancing weights according to any one of the pre-
ceding claims,
characterized in that

the cutter edge forms an angle between 70 and 110 degrees.

Automatic dispenser for balancing weights according to any one of the pre-
ceding claims,
characterized in that

the cutter edge forms an angle of 90 degrees.

Automatic dispenser for balancing weights according to any one of the pre-
ceding claims,

characterized in that

the individual balancing weight segments (105) comprise a metal like zinc

or steel.

Method for delivering a selected number of balancing weight segments
(105) by
transporting a belt of balancing weights (100) over a cutter edge (202) of a

cutter base (201),

17
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bending the belt of balancing weight such that the balancing weights ex-
tending over the cutter edge by means of a counter holder, such that a gap
opens between two adjacent balancing weight segments (105), and
moving a knife from side of the belt of the balancing weights to the other
side of the belt of balancing weights (100), and therefore cutting a section

of cut balancing weights (120) from the belt of balancing weights (100).

18
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