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(57) Abréegée/Abstract:

The Invention relates to a device for handling profile parts, comprising means for linearly and/or axially positioning such parts
perpendicularly to the longitudinal direction of the profiles, for conveying, for measuring, for controlling the cutting and/or for
stacking such parts, with at least one supporting beam placed parallel to the longitudinal direction of the profiles whereas said

beam Is provided with means for picking up said parts, and whereas the device comprises means for axially rotating said beam and
means for linearly moving said beam In two or more directions perpendicular to its longitudinal direction.
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ABSTRACT

Method and device for handling profile parts

The invention relates to a device for handling profile pérts, comprising
means for linearly and/or axially positioning such parts perpendicularly to
the longitudinal direction of the ‘profiles, for conveying, for measuring, for
controlling the cutting and/or for stacking such parts, with at least one
supporting beam placed parallel to the longitudinal direction of the profiles
whereas said beam is provided with means for picking up said parts, and
whereas the device comprises means for axially rotating said beam and
means for linearly moving said beam in 'two or more directions

perpendicular to its longitudinal direction.
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Method and device for handling profile parts

The invention relates to a method and a device for handling profile parts.

Metal and plastic profiles are in general produced in continuous rolling
and/or extrusion processes; the obtained continuous profiles are then cut
Into profile parts, which have to be properly collected, stacked and
bundied.

Nowadays the stacking, bundling and packing of such profiles has often
stil to be carried out manually, certainly when complex shapes are
involved, or when the profile of rather great lengths are involved, or when
the profiles have to be stacked according to defined patterns for optimal
packaging.

Attempts to automate such processes have not been very successful up till
now, whereby the main obstacle has shown to be the adaptability of the
methods to the variable shapes, lengths, etc. of the profile parts.

Methods and devices for linearly and/or axially positioning longitudinal
articles perpendicularly to the longitudinal direction of the articles, for
conveying and/or for stacking said articles, are known from the state of
the art, in particular methods and devices involving a supporting beam
placed parallel to the longitudinal direction of the articlés, provided with
means for picking up said parts, and means for axially rotating said beam
and means for linearly moving said beam in two or more directions
perpendicular to its longitudinal direction.

Thus US patent 5.733.101 discloses an apparatus for stacking and
unstacking articles, involving a swivellable supporting beam comprising
means for picking up the articles, and involving means for axially rotating
said beam and means for linearly moving said beam in two or more
directions.

UK patent 1 412 304 discloses a stacking device for steel profiles,
comprising means for adjusting the vertical position of a support beam
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and means for pivoting magnets supported below said supporting beam

through an arc of 90.

It is now the objective of the present invention to provide a fiexible and
versatile method and device for handling profile parts, which is capable of
properly positioning such profile parts, according to axial and linear
movements perpendicular to the longitudinal direction of the profiles, and
more particularly to provide an automated process able to handle (stack

and bundle) the profiles according to a programmed pattern.

To achieve this objective the invention provides a device for handling
profile parts, comprising means for linearly and/or axially positioning such
parts perpendicularly to the longitudinal direction of the profiles, for
conveying such parts, and/or for stacking such parts, with at least one
supporting beam placed parallel to the longitudinal direction of the profiles
whereas said beam is provided with means for picking up said parts, and
with means for axially rotating said beam and means for linearly moving
said beam in two or more directions perpendicular to its longitudinal
direction, which device comprises computer controlled optical means to
detect the transverse sectional shape and position of the profile,
cooperating with said means for axially rotating and linearly moving said
beam.

The use of a supporting beam provides for a proper support of the profile
parts, with multiple picking up / support / bearing positions along the length
of the profile, and allows for increased accuracy in the handling.

Depending on the material of the profile parts (Ferro material or non Ferro
material, such as in particular Aluminium) the picking up means can

consist of magnetic means, vacuum means or any other technique well
known per se in the art.
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The use of computer controlled optical detection means (‘image
scanning”), in accordance with the invention, provides for increased
accuracy in the handling (support position, pick up approach) of the
profiles and can involve quality control of the rolling operation (checking the
profile shape).

The method and device thus involves suitable software (which is in itself
easily designable by a skilled person) to program the handling and
positioning of the parts in function of their shape and the user requirement
(stacking and bundling pattern).

In a preferred embodiment of the invention the device for handling profile
parts comprising means for conveying and for stacking such parts
comprises more in particular computer controlled optical means for
measuring the length of profile parts fed into the device, which computer
controlied optical means may optionally cooperate with the computer
controlled means for detecting the shape and position of the profile.

The use of computer controlled optical measuring means, in accordance

with the invention, provides for in-line / on-line measurement of the length
of the profiles.

The invention thus also provides a device for handling profile parts

comprising means for conveying, for measuring, for controlling the cutting
and for stacking such parts, with

at least one supporting beam placed parallel to the longitudinal direction of
the profiles whereas said beam is provided with means for picking up said
parts,

means for axially rotating said beam and means for linearly moving said
beam in two or more directions perpendicular to its longitudinal direction,
computer controlled optical means to detect the transverse sectional shape

and position of the profile, Cooperating with said means for axially rotating



10

15

20

295

30

CA 02567084 2006-11-03

4

and linearly moving sald beam, so as to allow proper pick up and

controlled stacking of the profile parts, and

computer controlled optical means for measuring the length of profiles /
profile parts fed into the device, which optionally cooperate with the

computer controlled means for detecting shape and position of the profile.

In a preferred embodiment of the invention the device for handling profile
parts comprising means for conveying, for measuring and for stacking
such parts (with optional means for controlling the cutting thereof),
comprises more in particular a plurality of fixed measurement cells along
the feed path of the profiles / profile parts into the device, cooperating with
computer controlled optical means for measuring the I'ength of profile parts
to increase accuracy of the length measdrement.

The use of a plurality of fixed measurement cells, in accordance with the
invention, provides for an improved dimensional accuracy (product
tolerance) of the profile parts.

According to a further preferred feature of the invention the devices
Involving means for conveying and stacking profile parts may also suitably
comprise means for controlling the cutting of the profiles fed to the device

cooperating with computer controlled means for measuring the length of
the profile parts.

The at least one supporting beam of the devices referred to above, may,
depending on the application, have a length of more than 6 meters.

According to still another preferred feature of the invention, the means of
the devices according to the invention, for axially rotating said beam and
sald means for linearly moving said beam in two or more directions
perpendicular to its longitudinal direction. may suitably involve individually
operated motor means provided on supporting frames at one or both ends
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of said beam, whereby the synchronised operation of said motor means is

controlled by computer means.

According to yet another preferred feature of the invention, a plurality of
5 means for picking up the profile parts, are provided to the said supporting
beam, at intervals of the beam determined in function of the length of the

beam and the nature of the parts to be handled.

The invention also provides a new method for handling profile parts, in
10  which profile parts are positioned linearly and/or axially, perpendicular to
the longitudinal direction of the profiles, and/or conveyed and/or stacked,
using a beam supporting said profile parts parailel to their longitudinal
direction and by axially rotating said supporting beam and linearly moving
said supporting beam in two or more directions, perpendicular to its
15  longitudinal direction, which method involves computer controlled optical
means to detect the transverse sectional shape and position of the profile,
and by using computer controlled axial rotation and linear moving of said

supporting beam, so as to allow proper pick up and controlled stacking of
the profile parts.
20

According to a further feature of the method according to the invention, the

length of the profile parts is measured using computer controlled optical
means so as to cut the profiles to appropriate size.

Preferably, fixed measurement cells may be used along the path of the \

25 profiles / profile parts, which cooperate with the computer controlled optical
means {o increase the measurement and cutting accuracy.

In a preferred embodiment of the invention, computer controlled

individually operated motor means may be used for the axial rotation and

30 for each linear movement of said supporting beam handling the profile
parts.
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Further details and features of the invention will appear from the following
description of a preferred embodiment of the device and method according

to the invention, given by way of non-limiting example having reference to

the attached drawings, in which

Figure 1 is a schematic top view of an installation or device according to

the invention for handling profiles coming out of a profile production

equipment

Figure 2 is a schematic view of the installation or device of figure 1, seen

from the direction of arrowhead 3 of figure 1

Figure 3 is a more detailed view of the means for conveying the profile

parts shown in figure 2

‘Figure 4 is a perspective front view of one specific embodiment of the

invention for the means for axially rotating and linearly moving the
supporting beam for handling profile parts

The installation for handling profiles, shown in figures 1 and 2, designated
as a whole with reference numeral 1, comprises a conveyor (such as a roll
conveyor belt) -2-, with adjustable height perfectly adapting to a profile
rolling line (not represented, but indicated by an arrow -3- indicating the

' rolling direction of the profiles) positioned just in front of the installation -1-.

The initial part of conveyor belt -2- provides for accélerated transport of the
profiles. This acceleration of the products is necessary to build up
processing time required between the handling of two successive products.
Optionally this conveyor 2 may be provided to be able to turn over to

collect small profile parts in, for instance, a bulk container.
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This same initial part of the conveyor -2- is equipped with an optical

measuring means, schematically shown as area -4- in figure 1.

According to the invention the accuracy of such a computer controlied

dynamic measuring means -4- may be increased by positioning optical
5 cells -5- at accurately defined distances further along the path of the

profiles / profile parts (on a second conveyor -6-), so as to provide an in-

line correction of any incremental measuring errors of the dynamic
measuring means.

10  The profile part rolls onto this second conveyor -6- and is stopped at a
predetermined position (point zero) -po-.
A set of pushing arms -7- move the profile part laterally and keep it
retained in area -8- alongside conveyor -6-, while digital imaging of the
position and the transverse sectional shape of the profile takes place by
15 means of an optical scanner -9- translating the image into an X-Y axis
system (with, more in particular, an a — w rotation option).
The retention of the profiles is achieved via the pushing arms -7-
provided at regular distances along the conveyor -6- and comprising
upwardly extendable squeezing fingers -10- which, in lower
20 (retracted / turned down) position, can pass under a next profile that
is being produced (rolled), and which, in upper position, can push
the profile part sideway and help to squeeze it at a point zero
position -po- (finger 10a), assisted in this operation by an auxiliary
finger -10b-. The fingers 10a, 10b follow the movement of the main
25 arms -/- and are provided so that the distance between the fingers

10a and 10b automatically adapt to the product width, so as to
support and squeeze the profile part.

Two mechanical wagon systems -11-, connected to each other through a

support beam -12-, are steered by the computer in function of the scanned
image.

30
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The support beam -12- comprises several adjustable pick up means (not
represented, consisting of any magnetic, vacuum or other pick up means
well known per se in the art) for squeezing / picking up the profile parts,
specifically designed in function of the profile shape to be handled. The
pick up means seize the profile part in area -8-, after which the arms -7-
immediately retract so as to allow the support beam (“handling bridge” tor
the profile parts) to carry out a complete circle.

Thus also the pick up points can reach the total 360° (with the pushing arm
7 and squeezing fingers retracted / turned down)

The profile part -13- can then be stacked according to a pre-programmed
pattern in area -14-.

The mechanical wagon system -11-, illustrated more in detail in figure 3,
Involves means -15- for axially rotating the support beam perpendicular to

its longitudinal direction, and means -16- for linearly moving the support

- beam in a X-direction perpendicular to its longitudinal direction, and means

-17- for linearly moving the support beam in a Y-direction perpendicular to
its longitudinal direction, as generally known per se in the art in mechanical
wagon systems for moving objects in all directions.

It should be observed that many variations to the specifically disclosed
embodiments of the invention will be readily conceivable by the average
person skilled in the art of machinery design or profile handling, without
departing from the general disclosure of the invention as set out here
above and as defined in the claims at the end of the disclosure.
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Device for handling profile parts comprising

means for linearly and/or axially positioning said parts
perpendicularly to the longitudinal direction of the profiles, for
conveying said parts and/or for stacking said parts,

at least one supporting beam placed parallel to the longitudinal
direction of the profiles, provided with means for picking up said
parts, and '

means for axially rotating said beam and means for linearly
moving said beam in two or more directions perpendicular to its
IongitUdinaI direction, characterized in that the device
comprises computer controlled optical means to detect the
transverse sectional shape and position of the profile,
cooperating with said means for axially rotating and linearly

moving said beam, so as to allow proper pick up and controlled

stacking of the profile parts.

Device according to claim 1, characterized in that the device
comprises computer controlled optical means for measuring the
length of profiles / profile parts fed into'the device, which

optionally cooperate with the computer controlled means for

detecting the shape and position of the profile.

Device according to claim 2, characterized in that said optical
means for measuring the length of profiles / profile parts fed into
the device, optionally in cooperation with said computer
controlied means for detecting shape and position of the profile,

comprise means for controlling the cutting of said parts.
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Device according to any one of claims 2 and 3, characterized In

that the device comprises a plurality of fixed measurement cells

along the feed path of the profiles | profile parts into the device,
cooperating with computer controlled optical means for

measuring the length of profile parts to increase accuracy of the

length measurement.

Device according to any one of claims 2 to 4, characterized In

that the device comprises means for cutting profiles fed into the
device, cooperating with the computer controlled means for

measuring the length of the profile parts.

Device according to any one of the preceding 'claims,
characterized in that said means for axially rotating said beam
and said means for linearly moving said beam in two or more
directions perpendicular to its longitudinal direction involve

individually operated motor means provided on supporting

frames at one or both ends of said beam, whereby the

synchronised operation of said motor means is controlled by

computer means.

Device according to any one of the preceding claims,
characterized in that said beam is provided with a plurality of

means for picking up said parts, at intervals of the beam
determined in function of the length of the beam and the nature
of the parts to be handled.

Method for handling profile parts in which profile parts are
positioned linearly and/or axially, perpendicular to the
longitudinal direction of the profiles, using a beam supporting

said profile parts parallel to their longitudinal direction and
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positioned by axially rotating the supporting beam and linearly
moving the supporting beam in two or more directions,
perpendicular to its longitudinal direction, characterized In that
said profile parts are conveyed and stacked by using computer
controlled optical means to detect the transverse sectional
shape and position of the profile, and computer controlled axial
rotation and linear moving of said supporting beam, so as o

allow proper pick up and controlled stacking of the profile parts.

Method according to claim 8, characterized in that the length of

said profile parts is measured using said computer controlled

optical means and cut to appropriate size.

Method according to claim 9, characterized in that fixed

measurement cells along the path of the profiles / profile parts

cooperates with the computer controlled optical means to

increase the measurement and cutting accuracy.

Method according to any one of claims 8 to 10, characterized

in that computer controlled individually operated motor means

are used for the axial rotation and for each linear movement of

said supporting beam.
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