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DETECTOR SYSTEM FOR FIXING TO A CAN BODYMAKER AND METHOD TO DYNAMICALLY
MEASURING RAM ALIGNMENT IN A CAN BODYMAKER

Description

Technical Field

[0001]

This invention relates to the alignment of a ram in a can bodymaker. In
particular it relates to the alignment of the ram as it contacts a station for
forming a dome in the base of a so-called “two-piece” can such as are in

common use for the packaging of beverages.

Background Art

[0002]

[0003]

[0004]

[0005]

[0006]

In the manufacture of two piece cans, a punch on a bodymaker ram is
used to push a drawn metal cup through wall ironing dies in order to iron
the side wall and make a taller can. After passing through dies, the punch
carries the drawn and wall ironed can into contact with a doming station.
Although the ram is supported in bearings, alignment of the ram will vary
due to friction and wear. In addition, vibration of a high speed reciprocating
ram means that the can still does not always contact the doming station in
a fully concentric and aligned position.

Undesirable vibration of the ram will arise not only due to the variable
‘droop’ of the cantilever supported ram as it moves towards and back from
its fully extended position, but also due to the impact of the can at the
dome forming station.

Misalignment of the ram/punch when it carries a can into contact with the
doming station will ultimately lead to split domes, particularly in aluminium
cans. When the ram is only slightly misaligned, an arcuate split (referred to
hereinafter as a ‘smile’) in the base of the can could arise which
subsequently may result in burst cans at the fillers or customer. Base
faults like smiles are not easily detectable by the naked eye during
manufacture.

This invention seeks to provide an apparatus for detecting base defects
such as split domes during manufacture and for measuring ram alignment

dynamically.

Disclosure of Invention

[0007]

According to the present invention, there is provided a detector system for

fixing to a can bodymaker, the detector comprising: at least two sensors
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[0008]

[0009]

[0010]

[0011]

[0012]

for measuring the amplitude of ram displacement both directly adjacent a
doming station and during contact with the dome station; and means for
converting the amplitude data into real time alignment measurements,
whereby dynamic tracking and likelihood of fault development in can dome
profile is assessed.

Unlike previous alignment measuring systems, the system of the invention
is not only dynamic but also monitors ram alignment at the fully extended
ram position where the most extreme misalignment is likely to occur due to
the cantilever nature of ram support and the vibration associated with high
speed bodymakers and impact of the punch in the dome station.

The detector system may use sensors which are positioned at 90° to each
other. As a result of this positioning, the sensors provide an X-axis and
Y-axis displacement measurement.

In the detector system, there may be an array of sensors around the fully
extended position of the ram, adjacent the dome forming station. In this
alternative detector system, arrangement of the sensors can be regularly
(or irregularly) spaced, and provide not only 0° and 90° but also other
angular displacement measurements, such as 180° and 270°. The limiting
factor of routing cables may be overcome if, for example, radio or other
remote signalling sensors are used.

Ideally, the detector system further comprises means for analysing ram
displacement data and determining the likelihood of 'smiles' or split domes.
Typically analysis is achieved by software which provides the user with
likelihood of ‘smiles’ or splits in real time, in contrast with known
manual/visual can monitoring. Slight misalignment which could result in
‘smile’ production is not reliably visible by the naked eye, especially if the
person carrying out the assessment is tired.

The detector system may further comprise means for adjusting lateral
dome station position to centralise the impact target of the ram in the
dome station. This adjustment was previously done as a result of any
visible misalignment but without quantifiable data was at best a rough
correction to the dome station position. Even where the means for

adjusting the dome position with the present invention is manual, it can be
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carried out based on real data as described below. Ideally, however, the
correction can be achieved by mechanical means such as by adjustable
bolt position.

[0013] According to a further aspect of the present invention, there is provided a
method of dynamically measuring ram alignment in a can bodymaker, the
method comprising: measuring ram displacement immediately adjacent a
doming station; measuring ram displacement during contact between a
can carried on the ram and the dome station; converting the amplitude
data into real time alignment measurements; and assessing faults and
likelihood of fault development in the can dome profile. The method may
also include steps corresponding to the additional apparatus features

described above.

Brief Description of Drawings

[0014] A preferred embodiment of the invention will now be described, by way of
example only, with reference to the drawings, in which:
Figure 1 is a schematic longitudinal view of a dome station and a detector
system according to the invention;
Figure 2 is a schematic perspective view of a ram carrying a can in the
dome forming station;
Figure 3 is a view corresponding to that of figure 2, showing the sensors
and ram displacement data;
Figure 4 is a view corresponding to that of figure 3, also showing ram
displacement data; and
Figure 5 is a schematic target showing multiple dome contact positions
corresponding to ram misalignment,

Mode(s) for Carrying Out the Invention

[0015] Figure 1 shows a can dome forming station 1 with sensor mounts 2 and 3.
Sensors are conventional positional sensors which are mounted in the
ends of mounts 2 and 3. These provide X and Y data so as to evaluate
ram displacement at 90° to each other and immediately adjacent the
bottom or dome forming position.

[0016] In figure 2, the ram 10 has passed through the wall ironing dies and a
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[0017]

[0018]

[0019]

[0020]

stripping die 12 to its fully extended position. The ram 10 is carrying a can
20 into the doming station 1. After the dome has been formed, the ram is
retracted through the dies and the can is removed from the punch by
stripper 12.

The sensors 2 and 3 are shown schematically in figure 3 with the arrows
indicating real time measurement taken for ram position. In this example,
the sample graphs show ram displacement position in X-axis and Y-axis
positions respectively before contact with the dome station.

In figure 4, a like view to that of figure 3 is shown but with the continuous
measurements showing both before entering the dome station (left hand
arrows) and while within the dome station forming a dome in the base of
the can (right hand arrows). As can be clearly seen from the right hand
graph, there has been misalignment in the Y-axis graph, as indicated by
the step change and the arrows below the ram.

The target picture of figure 5 gives a visual of how the base of the can
contacts the doming station in a series of base forming operations. The
cluster of can impact points indicates that there is a small misalignment in
the 0° direction. The bold circles on the target show positions which would
need immediate correction: where impact with the dome station occurs
between the concentric circles, 'smiles' are likely to occur. These have
been particularly difficult or impossible to detect by eye alone in the past.
The catastrophic failure of split domes arises outside the outer circle. In
the past, split dome failures have in fact been more readily detected by
eye in the factory than were ‘smiles’ and so the occurrence of ‘smiles’ has
been a major issue which affected cans in the market.

The detector system of the present invention is particularly cost-effective

and can be developed to provide multiple axis data in real time.
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Claims

1.

A detector system for fixing to a can bodymaker, the detector comprising:

at least two sensors for measuring the amplitude of ram displacement both
directly adjacent a doming station and during contact with the dome station;
and

means for converting the amplitude data into real time alignment
measurements;

whereby dynamic tracking and likelihood of fault development in can dome
profile is assessed.

A detector system according to claim 1, in which the sensors are positioned at
90° to each other and provide an X-axis and Y-axis displacement
measurement.

A detector system according to claim 1 or claim 2, in which the detectors
comprises an array of sensors around the fully extended position of the ram,
adjacent the dome forming station.

A detector system according to any one of claims 1 to 3, further comprising
means for analysing ram displacement data and determining the likelihood of
'smiles' or split domes.

A detector system according to any one of claims 1 to 4, further comprising
means for adjusting lateral dome station position to centralise the impact target
of the ram in the dome station.

A method of dynamically measuring ram alignment in a can bodymaker, the
method comprising:

measuring ram displacement immediately adjacent a doming station;
measuring ram displacement during contact between a can carried on the ram
and the dome station;

converting the amplitude data into real time alignment measurements; and

assessing faults and likelihood of fault development in the can dome profile.
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Fig. 2
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Fig. 4
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