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(54) Device for automatically straightening a wheel

(57) The invention relates to a method straightening
a spoked wheel in a straightening machine using a
straightening program comprising the steps of measuring
near each spoke a lateral run-out and a radial run-out of
a rim of the wheel and then calculating the desired rota-
tion of a nipple around a spoke for each nipple in the
wheel using straightening parameters, the calculated
nipple rotation resulting in changing the tension in a
number of spokes with the aim to reduce the lateral
run-out and the radial run-out of the wheel. In accordance
with the invention the straightening program retrieves the
straightening parameters of the wheel to be straightened
comprising wheel properties and a set tolerance from a
database containing straightening parameters for differ-
ent types of wheels. Further the invention concerns a
method for determining the straightening parameters.
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Description

[0001] The device relates to a method according to the
preamble of Claim 1. Such a method is known, inter alia
from US 5103414. This document discloses a calculation
method whereby nipple rotations are calculated using
weight factors to influence the to be obtained lateral
run-out, radial run-out and spoke stress. The disclosed
method does not use the calculation to straighten a wheel
to within a specific tolerance for these values, also there
is no disclosure for differentiating tolerances for different
types of wheels.
[0002] The object of the invention is to make an im-
provement in this respect, and to that end the method is
according the characterizing part of Claim 1. By using
this method different types of wheel can be straightened
in a random sequence whereby each wheel is straight-
ened in accordance with its own properties to a set tol-
erance that is sufficient for that wheel type, thereby in-
creasing the capacity of the straightening machine.
[0003] According to an embodiment the method is ac-
cording to Claim 2. This way in a manual straightening
machine there is no time lost in obtaining settings for the
straightening program.
[0004] According to another embodiment the method
is according to Claim 3. By automatically determining the
wheel type the straightening of wheels with wheel types
in random sequence can take place automatically.
[0005] Further the invention relates to a method for
determining straightening parameters for use in the
method according to the invention. To that end the meth-
od is according to the characterizing part of Claim 5. By
tightening and/or loosening one spoke the properties of
the wheel can be determined accurate and fast.
[0006] According to an embodiment the method is ac-
cording to Claim 5. In this way the accuracy of the straight-
ening parameters is improved.
[0007] According to an embodiment the method is ac-
cording to Claim 6. By using a spoke that is at a distance
from the valve hole the influence of that hole is minimized.
[0008] According to an embodiment the method is ac-
cording to Claim 7. In this way the straightening param-
eters are easy accessible.
[0009] The invention is explained below with reference
to a number of exemplary embodiments with the aid of
a drawing, in which:

Figure 1 shows a spoked wheel which is to be
straightened,
Figure 2 shows a diagrammatic layout of a bicycle
factory with wheel assembly machines and a
straightening machine, and
Figure 3 shows a diagram indicating the influence
that tensioning a spoke has on the lateral run-out.

[0010] Figure 1 shows a spoked wheel 1, such as a
bicycle wheel. Said wheel 1 is composed of a hub 2 and
a rim 3, the rim 3 being mounted with a number of spokes

4 on the hub 2. The spokes 4 are fixed in the rim 3 with
a nipple 5, which is screwed onto the spoke 4.
[0011] The spokes 4 are distributed at regular intervals
around the circumference of the rim 3. The position of
the rim 3 relative to the hub 2 is determined by the initial
shape of the hub 2 and the rim 3, and by the balance
between the tensions in the individual spokes and the
internal tensions in the rim 3 after the assembly of the
wheel 1.
[0012] During the rotation of the rim about the axis of
rotation of the wheel 1, the rim 3 can wobble parallel to
the axis of rotation with a lateral run-out h, and the rim 3
can also wobble in such a way that the distance from the
axis of rotation changes with a radial run-out v. Said lat-
eral run-out h and the radial run-out v are undesirable,
because during, for example, cycling the rider feels this
wobble. In order to reduce this wobble, the wheels are
straightened in a straightening machine, such as is de-
scribed, inter alia, in Application EP-A-0476749. During
said straightening, the lateral run-out h and the radial
run-out v are reduced by tightening or loosening the nip-
ple 5 until they lie within a set tolerance.
[0013] The layout of a bicycle factory is shown in Figure
2, the wheels 1 being assembled from hub, spokes and
rim on the wheel assembly machine 6 and subsequently
conveyed by way of a conveyor system 7 to an automatic
straightening machine 8.
[0014] Many types of bicycles are made in a bicycle
factory, and therefore many types of wheels 1 are also
made, these wheels being manufactured in ever-de-
creasing runs. The wheels 1 differ, for example, in diam-
eter of the rim 3, in shape and size of the profile of the
rim 3, in number of spokes 4, in length, weight and/or
colour of the spokes 4, and in type of hub 2. The different
types of wheels 1 can also have different tolerances, so
that the straightening machine 8 is provided with means
for recognizing a certain type of wheel 1. The straighten-
ing machine 8 is provided with sensors for this purpose.
[0015] The diameter of the wheel 1 or its rim 3 is meas-
ured here, for example, by a diameter measurement
when the wheel 1 is turning in the straightening machine
8. At the same time, the weight of the wheel 1 can also
be measured with a weight sensor in the roller track. The
breadth of the rim 3 and the breadth of the hub 2 are
measured by clamping the rim 3 and the hub 2 respec-
tively between two linear, movable slides and measuring
the positions of the slides with encoders after the clamp-
ing. The dimensions can also be obtained by an electro-
magnetic or optical scan of the wheel 1. If desired, the
height of the profile of the rim 3 can also be measured in
a comparable way. In addition, the number of spokes and
the distance between the individual spokes can be de-
termined by rotating the wheel 1. There is then a sensor
for detecting the passage of the spokes, a full revolution
being analysed from the already determined diameter
and a known circumferential speed.
[0016] The data determined by the sensors is com-
pared with the data on the different wheels 1 stored in a
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database. The measurements of the characteristics of
the wheel 1 are carried out in the straightening machine
8 in a very short time in production conditions, so that it
must be assumed that there can often be deviations.
Therefore, in order still to be able to determine the type
of wheel in a reliable way, there is an identification pro-
gram that compares the measured data with the data
stored in the database. The measured data in this case
are first provided with a tolerance, and it is subsequently
examined what types stored in the database fall within
the measured data plus the tolerance for all characteris-
tics. The number of types meeting this requirement is
limited. The tolerances are subsequently reduced, pos-
sibly differing for the different measurements, and it is
examined what type now corresponds most closely to
the measured data.
[0017] In the exemplary embodiment shown, the sen-
sors used for recognizing the type of wheel form part of
the straightening machine 8. It will be clear to the person
skilled in the art that these sensors can also form part of
the conveyor system 7. This will be the case in particular
if several straightening machines 8 are connected to the
conveyor system 7.
[0018] After the type of wheel 1 present in the straight-
ening machine 8 has been established, the relevant data
for this type of wheel 1 is scanned in, and the straight-
ening process can begin. Owing to the fact that the tol-
erances can also differ for the different types of wheels,
the straightening of the wheels for which greater toler-
ances have been set will be completed more quickly, so
that the average capacity of the straightening machine 8
is increased. Among the data becoming available from
the database in the straightening machine are, inter alia,
the straightening parameters of the wheel 1. Said
straightening parameters are the data by which the
straightening program of the straightening machine 8
works.
[0019] The straightening parameters are determined
for each type of wheel 1. During this determination proc-
ess, a wheel 1 whose lateral run-out h and radial run-out
v are minimal are deliberately deformed by tightening
and loosening one spoke 4. That spoke can be, for ex-
ample, a spoke 4 which is situated at an angle of approx-
imately 90° to the radial to the valve hole in the rim 3.
This means that the influence of the valve hole is minimal.
If in a wheel with 36 spokes the spoke next to the valve
hole is spoke 1, then spoke 22, for example, is tightened
or loosened. Figure 3 shows the lateral run-out h occur-
ring in the case of different spokes if spoke 22 is screwed
five full revolutions tighter. This is indicated for each
spoke by point m. Using arithmetical methods, the defor-
mation is approximated by a mathematical formula, indi-
cated by the line 1. Said mathematical formula describes
the behaviour of the wheel 1, and in particular the lateral
run-out when nipple 5 is tightened. Comparable formulae
exist for the lateral run-out when nipple 5 is loosened and
for the radial run-out v on tightening and loosening of the
nipple 5.

[0020] Since the lateral run-out h and the radial run-out
v of all spokes have to be measured after tightening
and/or loosening of the nipple 5 of spoke 22, this is
time-consuming and if it had to be carried out during the
straightening, the capacity of the straightening machine
8 would be adversely affected. For that reason, this de-
termination of the characteristics of the wheel 1 is carried
out beforehand and the results are recorded as straight-
ening parameters in a database that can be accessed
when the type of wheel 1 is known.
[0021] During the straightening of a wheel 1 in the
straightening machine 8, the type of wheel 1 is deter-
mined first of all in the manner described above. The
straightening parameters are then retrieved from the da-
tabase, and the lateral run-out h and the radial run-out v
of the wheel 1 are measured. The tension of the spokes
4 may also be measured, for example by measuring the
vibration frequency of the spokes 4 after being knocked.
By means of the straightening parameters and the meas-
ured values, the straightening program calculates the
corrections to be made on the wheel 1. These corrections
consist of tightening and/or loosening a number of nip-
ples 5. The straightening machine 8 makes these cor-
rections without interim measurements, and the entire
wheel 1 is subsequently measured again, and it is
checked whether it lies within the tolerances. If desired,
the straightening program may calculate again, on the
basis of the measured values, the corrections to be made
until the wheel 1 lies within the tolerances.
[0022] It goes without saying that the straightening pro-
gram can also be carried out by an apparatus by means
of which the lateral run-out h and the radial run-out v can
be measured, and in the case of which the straightening
is carried out by an operator. The wheel 1 in that case is
placed in the apparatus by the operator, and the operator
feeds the type of wheel 1 into the control of the apparatus.
The deviations are then measured, and the straightening
parameters are retrieved from the database. After the
straightening program has calculated the corrections to
be made, these are shown on the screen and are sub-
sequently made in the wheel by the operator. After all
corrections have been made, a new measurement may
possibly be carried out as a check.
[0023] In the exemplary embodiment shown, the set-
tings of the straightening machine 8 are determined with
the aid of the characteristics of the wheel 1 to be straight-
ened, which characteristics are established by one or
more sensors. In another embodiment according to the
invention, each assembled wheel is given a code that is
unique to the wheel, is unique to the bicycle to be made
with the wheel, or is unique to the type of wheel. This
code can be scanned electronically by means of a scan-
ner, and during or subsequent to the assembly of the
wheel is placed on the rim 3 or on a label to be fixed on
a spoke 4. A known code is the barcode. The code is
scanned into the straightening machine 8, and the
straightening machine 8 is set using the information con-
nected with the code.
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Claims

1. Method for straightening a spoked wheel (1) in a
straightening machine (8) using a straightening pro-
gram comprising the steps of measuring near each
spoke a lateral run-out (h) and a radial run-out (v) of
a rim (3) of the wheel and then calculating the desired
rotation of a nipple (5) around a spoke (4) for each
nipple in the wheel using straightening parameters,
the calculated nipple rotation resulting in changing
the tension in a number of spokes with the aim to
reduce the lateral run-out and the radial run-out of
the wheel characterised in that the straightening
program retrieves the straightening parameters of
the wheel (1) to be straightened comprising wheel
properties and a set tolerance for the lateral run-out
(h) and the radial run-out (v) from a database con-
taining straightening parameters for different types
of wheels.

2. Method according to claim 1 whereby the operator
of the straightening machine (8) feeds the type of
wheel in the straightening program which then re-
trieves the straightening parameters of the wheel to
be straightened.

3. Method according to claim 1 whereby the straight-
ening program includes a wheel identification mod-
ule for automatically determining the type of wheel
to be straightened.

4. Method for determining straightening parameters
comprising wheel properties and a set tolerance for
the lateral run-out (h) and the radial run-out (v) for
use in a method according to one of the previous
claims characterized in that the wheel properties
for a type of wheel are calculated by measuring lat-
eral run-out (h) and radial run-out (v) values caused
by tightening and/or loosening one spoke (4) of a
wheel of that type.

5. Method according to claim 4 whereby prior to tight-
ening and/or loosening the one spoke the wheel is
straightened to a minimal lateral run-out and a min-
imal radial run-out.

6. Method according to claim 4 or 5 whereby the one
spoke is situated at angle of 90 degrees or more to
the radial to a valve hole in the rim (3).

7. Method according to claim 4, 5 or 6 whereby the
straightening parameters of different types of wheels
are recorded in a database that is accessible for use
in the straightening program.
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