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(57) Abregée/Abstract:

The Invention relates to a device (1) for cutting or welding tubes (3) or similar workpieces, said device comprising a guiding
mechanism which Is used to control the cutting or welding torch (17) along a pre-determined line and Iis provided with a stand-type
portal (7). Said portal comprises a through opening (8) into which the workpiece (3) to be machined can be guided in the axial
direction. A rotary part (14) can be rotated about the axis of the through opening (8) In a motor-driven manner, guiding a holding
arm (16) therewith, which carries the cutting or welding torch (17) on the free end thereof. Said holding arm (16) is fixed to the
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(57) Abrege(suite)/Abstract(continued):
rotary part (14) and embodied In such a way that the cutting or welding torch (17) moves radially in relation to the axis of the

through opening (8) and can be brought into various angular positions In relation to the surface of the workpiece (3). Together with
a device (20) which Is used to carry out a relative movement between the workpiece (3) and the cutting or welding torch (17) In the
axial direction of the through opening (8), the movement of the cutting and welding torch (17) i1s guided in a controllable manner,
whereby It does not only follow a pre-determined line but can also be oriented Iin various positions in relation to the surface of the

workpiece (3) during the entire movement.
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(54) Title: DEVICE FOR CUTTING OR WELDING TUBULAR WORKPIECES OR THE LIKE

(54) Bezeichnung: VORRICHTUNG ZUM SCHNEIDEN ODER SCHWEISSEN VON ROHRFORMIGEN WEKSTUCKEN
ODER DERGLEICHEN

(57) Abstract: The invention relates to a device (1) for cutting or welding tubes (3) or similar workpieces, said device comprising
a guiding mechanism which is used to control the cutting or welding torch (17) along a pre-determined line and is provided with a
stand-type portal (7). Said portal comprises a through opening (8) into which the workpiece (3) to be machined can be guided in
¥ the axial direction. A rotary part (14) can be rotated about the axis of the through opening (8) in a motor-driven manner, guiding a
< holding arm (16) therewith, which carries the cutting or welding torch (17) on the free end thereof. Said holding arm (16) is fixed
to the rotary part (14) and embodied in such a way that the cutting or welding torch (17) moves radially in relation to the axis of the
through opening (8) and can be brought into various angular positions in relation to the surface of the workpiece (3). Together with
ey 2 device (20) which is used to carry out a relative movement between the workpiece (3) and the cutting or welding torch (17) in the
= axial direction of the through opening (8), the movement of the cutting and welding torch (17) is guided in a controllable manner,
v whereby it does not only follow a pre-determined line but can also be oriented in various positions in relation to the surface of the

Q workpiece (3) during the entire movement.

e

18

—

4 (57) Zusammenfassung: Bei einer Vorrichtung (1) zum Schneiden oder Schweissen von Rohren (3) oder dhnlichen Werkstiicken

3 umfasst die Fiihrungseinrichtung, mit welcher der Schneid- oder Schweissbrenner (17) entlang einer vorgegebenen Linie steuerbar
ist, ein stdnderartiges Portal (7). Dieses weist seinerseits eine Durchgangsdffnung (8) auf, in welche das zu bearbeitende Werkstiick

o (3) in axialer Richtung

[Fortsetzung auf der ndichsten Seite]
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einfiihrbar ist. Ein Drehteil (14) kann motorisch um die Achse der Durchgangsdffnung (8) verdreht werden und fiihrt dabei einen
Haltearm (16) mit sich, der an seinem freien Ende den Schneid- oder Schweissbrenner (17) trdgt. Der Haltearm (16) ist an dem
Drehteil (14) so befestigt und so ausgestaltet, dass der Schneid- oder Schweissbrenner (17) radial zur Achse der Durchgangsoffnung
(8) verstellt und in unterschiedliche Winkellagen gegeniiber der Oberfldche des Werkstiickes (3) gebracht werden kann. Zusammen
mit einer Einrichtung (20), mit welcher eine Relativbewegung zwischen Werkstiick (3) und Schneid- oder Schweissbrenner (17) in
Achsrichtung der Durchgangsdffnung (8) herbeigefiihrt werden kann, gelingt so eine steuerbare Bewegungsfithrung des Schneid- und
Schweissbrenners (17), bei welcher dieser nicht nur einer vorgegebenen Linie folgt sondern auch wihrend der gesamten Bewegung
in unterschiedliche Orientierungen gegeniiber der Oberfldache des Werkstiickes (3) gebracht werden kann.
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Apparatus for cutting or welding tubular workpieces ox

the lhke

il 4R - —™ JED SN sepey DEEEE EEEEE  SE -t TS T P edh A im RS WS WU UV SS— e

The invention relates to an apparatus for cutting or

welding tubular workpieces orithe like, having

a) a cutting or welding torch;
b) a guiding device for the |cutting or welding torch,
5 which device is controllable 1in such a way that the
cutting or welding torch |follows a predetermined

|

1line.

In modern painting installations, azg used in particular

for painting vehicle bodies, but also in other industrial
. . . | .
10 installations, large tubing systems used for conveying

different media, e.g. air or liquids, are often found.

Such tubing aystems can compr?se gseveral hundred metres

o tubes and contain many places at which one tube leads

into or branches off from the|l other or one tube is

15 attached to the other tube atian angle. The envelope-

circle diameters, the cross-sectional shapes and the wall

Chicknesses of the tube secti&ns joined to each other can

vary greatly here. Common envelope-circle diameters lie

between 30 mm and 600 mm, the| cross-sectional shape may

20 in particular be round or rectangular, the wall thickness

lies generally between one anﬁ ten millimetres.
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In one of the two tubes to be joined to each othexr, an
appropriate cutout has to be made, into which the
branching-off orxr leading-imn tube is fitted; the
branching-off or leading-in tube has to be cut in

5 complementary fashion at its end for this purpose. The
accuracy requirements here are extremely high. Cutting

accuracies substantially less than 0.5 mm, 1n some cases

even less than 0.2 mm, are desired.

At pregsent, there are no tube-cutting apparatuses

10 avallable on the market which can satisfactorily meet all
the aforementioned requirements at relatively low cogsts.
In principle, it isg possible to cut tubes using buckling-
arm robots. However, these are not optimally adapted to
the geometry of the tubes, are relatively expensive,

15 cannot be readily trangferred to a building site and
Jenerally do not achieve the desired cutting accuracy

eltCher.

Other, commercially available laser cutting apparatuses
intended specifically for cutting tubes are suitable only
20 for working relatively thin-walled tubes, since the
cutting always takes place perpendicularly to the surface
of the tubes. With thicker-walled tcubeg, this leads to
gaping of the cut surfaces of the tube parts to be joined

together, which may cause problems when welding.

25 Similar problems arise with apparatuses used to weld the

dlfferent precut tubes or tube parts to the tube zystem,
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since 1n this case the welding torch has to be cquided 1in

a similar way to the cutting torch when cutting.

The object of the present invention is to configure an
apparatus of the type mentioned at the beginning in such
5 a way that it can be uged to cut or weld tubular
workpieces or the like of greatly varying envelope-circle
diameters, greatly varying cross-sectional shapes and

greatly varyving wall thicknesses.

This object is achieved according to the invention in

10 that the guiding device comprises:

) a stand-like portal, which for its part has:

ca) a through opening, into which a workpiece can

be guided in the axial direction;

cb) a rotary part, which is rotatable about the
15 axls of the through opening in a motor-driven

manner;

cc) a holding arm, which at its free end carries
Cthe cutting or welding torch and with its other
end 18 fixed in such a way to the rotary part
20 and configured in such a way that the cutting
or welding torch can be adjusted radially 1in
relation to the axis of the through opening of

the portal and brought into different angular



10

15

20

25

CA 02534419 2006-02-01

WO 2005/014218 4 PCT/EP2004/007455

pogsitions in relation to the surface of the

workpiece;

d) a device, by which a relative movement between the
workpiece and the cutting or welding torch in the
axial direction of the through opening can be

brought about.

By using the stand-like portal with itse through opening,
into which the workpiece to be worked'can be introduced,
and by means of the holding arm which is rotatable about
the through opening and carriez the cutting or welding
torch, the apparatus according to the invention can be
caslly adapted to the “basic geometry” of tubes or
similar workpieces: by rotating the holding arm by means
of the rotary part about the axis of the through opening,
all the circumferential regions of the workpiece can be
easily reached. Through the posgibility of feeding the
cutting or welding torch in the radial direction, the
spacling, réquired for the working, from the surface of
the workpiece can be adjusted in all angular positions
about the axis of the through opening. By combining a
linear relative movement between the workpiece and the
cutting and welding torch and the rotary movement of the
cutting and welding torch about the axis of the through
opening, any desired working lines on the surface of the
workpiece can be obtained. Owing to the property of the
holding arm of being movable into different angular

positiong in relation to the surface of the workpiece,
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the direction of the working does not need to run
perpendicular t£to the surface of the workpiece. For
example, 1t is possible to perform cuts in which the
cutting direction in a spatially fixed coordinate gystem
always remains the same along the entire cutting line.
This facilitates the fitting-in of a second workpiece

which is to be ingerted into the resulting aperture and

hazs been appropriately cut.

r‘

The fitting-in may take place, for example, in such a way

that the cutting direction bisects the angle at which the
two workpieces are to be joined together. Alternatively,
it 18 also possible to conduct the cuts in such a way

that when the workpieceg are joined together a V-groove

results, which 18 easy to weld.

Preferably, the rotary part rotatable about the through

opening of the portal is a ring or a ring segment which

ig mounted in a guide arranged on one end face of the

portal .

The holding arm may comprigse, for example, three
sections, of which the firgt extends substantially
radially and i1s mounted so as to be displaceable in this
direction by motor, of which the second section is fixed
to the first section so as to be rotatable by motor about
an axis which runs in the azimuthal direction in relation
to the through opening of the portal, and of which the

third section 18 fixed to the =zecond section =0 as to be
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rotatable by motor about an axis which runs parallel to

the axis of the through opening. The adjustability of the
first section provides here the radial feeding of the
cutting or welding torch, while the other two sections

permit substantially the changing of the orientation of

the cutting or welding torch in relation to the surface

of the workpiece.

The device for producing the relative movement parallel
to the axis of the through opening can be desigqned in
such a way that it can adjust the workpiece in the
direction of the axis of the through opening of the

portal. Although this configuration simplifies the

construction of the portal, it entails having to move the

workpiece, which may be relatively heavy.

A device by which the workpiece can be moved in the axial
direction in relation to the portal comprises, for
example, a carry-along slide, which is movable parallel
to the axis of the through opening and can be brought

1into carry-along connection with the workpiece.

Alternatively, the device by which the relative movement

between the workpiece and the cutting or welding torch is
brought about is also designed in such a way that it can

adjust the welding or cutting torch in the direction of

the axis of the through opening of the portal.

Admittedly, this means a somewhat more complicated

construction of the portal itself; however, since only
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the lighter welding or cutting torch has to be moved 1n
this ¢case rather than the heavy workpiece which i1s to be

worked, the outlay on apparatus is gtill acceptable,

especially as the high cutting accuracy d¢an be more

5 easily achieved with thia configuratiorn.

A preferred example of how the cutting or welding torch
can be adijusted parallel to the axis of the through
openling is that in which the device in gquestion i1s formed
by the holding arm i1tself, which for this purpose

10 comprises five interconnected sections,

a) the first section being fixed to the rotary part;

) the second section being fixed to the first section

80 ag to pbe rotatable by motor about an axis which
runs 1n the azimuthal direction in relation to the

15 through opening of the poxrtal;

C) the third section being fixed to the second section

S0 ag to be rotatable by motor about an axis which

likewigse runs in the azimuthal direction in relation

to the through opening of the portal;

20 d) the fourth section being fixed to the third section

50 asB to be rotatable by motor about the axias of the

third section;
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e) the £fifth section, which carries the cutting or
welding torch, being fixed to the fourth gection so
as to be rotatable about an axis which runs

perpendicular to the axis of the rfourth section.

The first three sections of this holding arm enable

substantially the radial and axially parallel adjustment
of the cutting or welding torch, while the fourth and
fifth section serve substantially for bringing about
different ancular positions of the cutting or welding

torch in relation teo the surface of the workpiece.

If a holding arm according to Claim 3 i1s used, the device
for producing the relative movement can also comprise a
slide which 1s movable by motor parallel to the axis ot

the through opening and ig fixed to the rotary part and
to which the holding arm ig attached. Herxre, the relative
movement between the workpiece and the cutting or welding
torch can thus be brought about by an axial movement of
the glide holding thé holding arm and hence the cutting

and welding toxrch.

The apparatus according to the invention expediently

comprises, on at least one side of the portal, stands
which carry a plurality of rollers and on which the

workpiece can be laid.

A guide ig8 advantageously provided for the workpieces in

the through opening of the portal. In this way, the
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workplece can be pogitioned particularly precisely in

that region in which it i1is worked.

The gquide can in this case comprise a plurality of guide
rollers which can be laid againgt the surface of the

workplece.

If these guide rollers can be driven by motor, they can
at the same time be used as that device which moves the
workpiece in translatory fashion in the required manner

parallel to the axis of the through opening of the

portal .

The setting of the correct starting position of the

workpiece in relation to the rotary ring which brings
about the rotary movement of the cutting or welding torch
can be facilitated by the fact that the position of the
through opening of the portal and hence that of the

rotaxy ring is adjustable in the vertical and/or

horizontal direction.

Exemplary embodiments of the invention are explained

below with reference to the drawing, in which

Figure 1 shows, in perspective, a general view of a

first apparatua for cutting tubes;

Figure 2 shows, on an enlarged scale, likewisgse in

perspective, the cutting station of the
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apparatus of Figure 1, but seen in the opposite

direction;

Figure 3 shows the end view of the cutting station of

Figure 1;

5 Figure 4 shows, in perspective, a second exemplary
embodiment ©f a cutting station during the

cutting of a circular tube;

Figure 5 shows the sgide view of the cutting station of

Figqure 4;

10 Figure 6 shows the plan view of the cutting station of

Figure 4;

Figure 7 shows an end view of the cutting station of

Figure 4, seen in the direction of movement of

the tubes;

15 Figure 8 shows, in perspective, the cutting station of

Figure 4, but during the working of a sqguare
tube.

Reference is made first of all to Figures 1 to 3, in
which a fairst apparatus, denoted as a whole by the

20 reference symbol 1, for cutting tubes 2 ig illugtrated.

F

The apparatus 1 comprises a multiplicity of stands 2

which are fixed on the room floor 4 spaced apart from one



10

15

20

25

CA 02534419 2006-02-01

WO 2005/014218 11 PCT/EP2004/007455

another 1n the direction of the longitudinal axis of the
tube 3 to be worked. BEach stand 2 carries at the top a
roller 5 which ig rotatable freely or in a motor-driven
manner about an axis running perpendicular to the
longitudinal axis of the tube 3. The tube 3 is wmoved in
translatory fashion in the direction of its longitudinal
axis 1n a manner described below, with its underside
resting on a plurality of rollers 5 of a plurality of

stands 2.

The row of stands 2 1s interrupted by a cutting station,
which bears as a whole the reference syubol 6. The
cutting station 6 has a portal 7, likewise mounted on the
room ftloor 4, having a relatively large, circular through
opening 8, the axis of which is parallel to the
longitudinal axis of the tube 3 and hence to the
direction of movement of the latter. In individual cases,

the axils o©f the through opening 8 may be coaxial in

relation to the longitudinal axis of the tube 3.

Ag can be seen 1n particular from Figures 2 and 3, the

through opening 8 of the portal 7 is traversed secantly
by four guide rollers 9, 10, 11, 12. Two of these guide
rollers, namely the guide rollers 9 and 10, Tun
horizontally and perpendicularly to the axis of the
through opening 8, while the other two guide rollers,
namely the guide rollers 11 and 12, are oriented
vertically. The vertical pogition of the lower horizontal

gquide roller 9 corresponds to the height of the rollers 5
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on the stands 2. The tube 3 thus rests on this lowermost
gulde roller 9 when passing through the through

opening 8. The vertical position of the upper horizontal
guide roller 10 is wvariable, so that it can be laid onto
the upper gside of the tube 3 depending on the dimensions
of the latter. Similarly, the spacing of the two wvertical
quide rollers 11, 12 is adjustable symmetrically to the
vertical mid-plane ©of the through opening 8 in such a way
that the two guide rollexrs 11, 12 can be laid against the

opposite side faces of the tube 3.

The bearings for the different guide rollers 8 to 12 and
the means by which the spacing between the pairs of
parallel guide rollers 9, 10 and 11, 12 can be wvaried are

not illustrated in the drawing, so as to avoid cluttering

the latter.

An annular guide 13 which coaxially surrounds the through
opening 8 18 mounted on that end side of the portal which
faces away from the viewer in Figure 1 and towards the
viewer in Figure 2. This annular guide 13 bears a rotary
ring 14 which can be rotated about its axis and hence
also the axis of the annular guide 13 and of the through

opening 8 by means of a motor (not illustrated). A

mount 15 for a multisection holding axrm 16 carrxryving a
cuttlng torch 17 ig fixed to the rotary ring 14. A firgt
section l6a of the holding arm 16 projects in the radial
direction from the mount 15 and is linearly adjustable in

this direction by a motor accommodated in the mount 15. A
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second section 16b of the holding arm 16, which section
can be rotated about its longitudinal axis with the aid
of a motoxr 17, is mounted on the radially inner end of
the section 16a in a manner running perpendicularly
thereto and to the axis of the through opening 8 and
hence in the azimuthal direction in relation to the
through opening 8. A third section 1l6c, which is
rotatable about an axis of rotation running parallel to
the axis of the through opening 8 with the aid of a
further motor 18, is attached to the oppesite end of the

second section 16b. The cutting torch 17, already

mentioned above, is situated at the end of the third

gection 16c of the holding arm 16,

A guide rail 19 extends, parallel to the direction of

movement of the tube 3, along those stands 2 of the
apparatus 1 which are arranged in front of the cutting
station 6 in the direction of movement of the tube 3. A
carry-along slide 20, which has two vertical clamping
Jaws 21, 22 running at a variable mutual apacing, 1S

movable on this guide rail 19 by motor (¢f. Figure 1) .

The above-described apparatus 1 operates as follows:

First of all, the geometry of the cuts to be made in the
tube 3, including the angle at which these cuts have to

be made in relation to the surface of the tupe 2, 18 set.
Then, the tube 3 to be cut is laid onto the rollers 5 of

those stands 2 which lie in front of the cutting



Ay

10

15

20

2h

CA 02534419 2006-02-01

WO 2005/014218 14 PCT/EP2004/007455

station 6 i1n the direction of movement. The tube 3 is
quided, by its front end region, into the through
opening 8 of the cutting station 6 and there between the
roller pairs 9, 10 and 11, 12 running respectively
parallel. These roller pairs have previously been
sultably spaced for this. The clamping jaws 21, 22 of the
carry-along slide 20 are secured to the trailing end
region of the tube 3. Now, the cutting process can take
place in accordance with the presef data. For this
purpoeose, firast of all by moving the tube 3 in translatory
fashion with the aid of the carry-along slide 20, by
rotating the rotary ring 14 in relation to the anmnular
guide 13, by radially adjusting the section 16a of the
holding axrm 16 and by appropriately pivoting the

sections 16b and 1léc, the cutting torch 17 is brought
into that position in which the cutting i1is to begin and
is at the same time inclined in the right direction, so
that the cutting takes place at the desired angle 1in

relation to the asurface.

Then, the cutting toxch 17 1is put into operation and the
cutting beging. With superimposition of the linear
trangslatory movement of the tube 3, the rotary movement
of the rotary ring 14, the linear feed movement of the
first section 16a of the helding arm 16, the cutting is
now guided along the desired contour. At the same time,
by appropriately rotating the sections 16b and 16c of the
holding arm 16, the desired angle between the cut and the

surface of the tube 3 is continuously adjusted or
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maintained. During the passage of the tube 3 through the

cutting station 6, a plurality of cuts can be made in

this way 1f required.

11 an exemplary embodiment which is not illustrated in
the drawing, the guide rollers 9 to 12 or at least one of
them are motor-driven and thus ensure the linear advance

of the tube 3. In this case, the carry-along slide 20 can
be dispensed with.

The second exemplary embodiment of an apparatus for

cutting tubes, illustrated in Figures 4 to 8, bears
considerable similarity to the first exemplary
embodiment . Corresponding parts are therefore denoted by

the same reference symbols plus 100.

The apparatus 101 of Figqures 4 to 8 has, 1like the

exemplary embodiment described first, a multiplicity of

stands with rollers located at the top, on which the

tube 103 teo be cut ¢an be moved in the direction of its
longitudinal axis in front of and behind the cutting

station 106. The stands are not i1llustrated for the

second exemplary embodiment. Unlike the exemplary
embodiment of Figures 1 to 3, that of Figures 4 to 8 does
not necesgarlily need to have a carry-along slide for the
tube 103 or driven guide rollers in the cutting

station 106, since the tube 103 is stationary during the

cutting operation. The movement of the tube 103 before
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and aftexr cutting can optionally also be effected by hand

or by the motor-driven rollers of the stands.

The cutting station 106 of the second exemplary
embodiment of the cutting apparatus 110 comprises, like
that of the first exemplary embodiment, a portal 107
which 18 provided with a relatively large-area, circular
through opening 108. At one end gside of the portal 107,
the through opening 108 is coaxially surrounded by a
rotary ring 114 rotatable by motor in a rotary guide 113.

A maltisecrion holding arm 116 for the cutting torch 117

ig rigidly fixed to the rotary ring 114 directly., i.e.
without the mount 15 of the first exemplary embodiment.
The section 116a fastened directly to the rotary ring 114
ig configured as a double gection for reasons of
stability and comprises the two subsections ll6aa and
116ab which are each connected at.one ernnd to the rotarvy
ring l1ll4 and from there converge to meet in a V shape at

the other end.

A second =2ection 116b of the holding arm 116, which
section can be rotated with the aid of a motor 117 about
an axis running perpendicular to the direction of
movement of the tube 103, 18 fixed to the meeting outer
ends of the two subsections ll6aa and 116ab. A third
section 116c of the holding arm 116 is situated at the
end of the second section 116b of the holding arm 116 SO
as to be rotatable with the aid of a motor 118 about a

further axis running perpendicular to the direction of
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movement of the tube 103. This third gection 116c is

connected to a fourth secticn 116d in such a way that the
axes ol CLhe sectionsg 1ll6c and 116d are aligned with each
other and the fourth section 116d can be rotated about
this axis by means of a motor (not visible). A fifth
section 1ll6e, carrying the cutting torch 117, is in turn
attached to the end of the fourth section 116d in such a
way that i1t can be rotated about an axis running

perpendicular to the axis of the section 116d with the

aid of a motor. The position of the last-mentioned axis

1n space thus depends on the rotary position of the

fourth section 116d in relation to the third section 11€c

of the holding arm 116.

The mode of operation of the apparatus 110 corresponds

largely to that of the apparatus 1 from Figures 1 to 4.

The main difference iz that in the first exemplary

embodiment the necessary axial relative movement between

the cutting torch 17 and the tube 3 is brought about by a
linear translatory movement of the tube 103, while 1in the
second exemplary embodiment the tube 103 is stationary

during the cutting and alzso the component of the movement

of the cutting torch 117 required parallel to the axis of

the tube 103 is brought about with the aid of the holding
arm 116.

The sequence of operations is thus quite gimilar to that

described above for the apparatus 1:
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First of all, the tube 103 toc be cut is gquided, resting
on the rollers of the standg (not illustrated in the
drawing), into the through opening 108 of the cutting
station 106. Then, the correct relative position between
the tube 103 and the through ocopening 108 of the cutting
stattion 106 i3 established, which can be effected both by
manipulation of the tube 103, for example with the aid ot

the stands (not illustrated), and by manipulation of the

cutting station 106 itself. For this purpose, the cutting
station 106 car, in whole or in part, be vertically
and/or horizontally adjustable. An incorrect position of
the tube 103 1n relation to the through opening 108 does
not need to be corrected in each case. Provided that it
is detected with sufficient accuracy by suitable gsensors,
this incorrect peosition can also be taken inte account

computationally.

Now, with the aid of the rotary ring 114 and the wvarious
sectiong 1llea to 116d of the holding arm 116, the cutting
torch 117 is brought up close in order to begin the
cutting and at the same time the cutting torch 117 1s
oriented in such a way that the cutting can take place at
the desired angle to the surface. By superimposition of
the rotary wmovement of the rotary ring 114 and the
various pivoting and rotary movements of the individual
sectiong 1l6a to 116e and hence of the cutting torch 117
itself, the degired cutting line is now travelled along,
while the degired inclination of the cutting torch 117 in

relation to the surface is continuously maintained.
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Figures 4 Lo 7 i1llustrate how an opening is cut into a

cross-sectionally circular tube 103 with the aid of the
apparatus 110, into which opening a second, branching-off
or leading-in tube, which is cut appropriately, can be
welded. FPigure 8 illustrates the same apparatus 110, when
cutting off i1in a planar manner a crogg-sectionally square
tube 103’ at a certain angle to the longitudinal axig, SO
that this tube 103’ can be welded to a further tube cut

in complementary fashion and extending away at a

corresponding angle.

The apparatuses 1 and 101 have been described above 1in
their use for cutting tubes. They can also be used,
subgtantially unchanged, as welding apparatuses, 1in which
case the cutting torches 17 and 117 have to be replaced
of course by appropriate welding torches. In addition,
provision must be made for apparatuses with which the two
tubes to be Joined to each other can be held in the
correct posgition against each other. The welding torxch
then travels;'withappropriate7superiﬁpoaitioh'of the
various movements which are made possible by the
apparatuses 1 and 101, along the butt joint o©of the tubes
to be jJoined to each other and joing these tubes by an

appropriate weld.

The apparatuses described are suitable not only for
cutting and welding tubes but also for similar workplieces

which have a pronounced longitudinal axis. For example,

they can be used to make mitres, positive-locking
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connections, penetrations and groove cuts on structural-

steel or constructional sections or on bar stock, for

weld preparation.
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Claims
1. Apparatus for cutting or welding tubular workplieces

or the like, having

a) a cutting or welding torch;
) a guiding device for the cutting oxr welding torch,
5 which device is controllable in such a way that the

cutting or welding torch follows a predetermined

line;
characterigsed in that
the guiding device CcCOmMpPrises:

10 C) a stand-like portal (7; 107), which for 1its part

hae .

ca) a throuagh opening (8; 108), into which a
workpiece (3; 103) can be guided in the axial

direction:

15 ch) a rotary part (14; 114), which is rotatable
about the axis of the through opening (8; 108)

1in & motor-driven mannex;
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CC) a holding arm (16; 116), which at 1ts free end
carxies the cutting or welding torch (17; 117)

and with its other end is fixed in such a way

to the rotary part (14; 114) and configured in
5 such a way that the cutting or welding

torch (17; 117) can be adjusted radially 1in

relation to the axis ©of the through opening (8;

1.08) of the portal (7; 107) and brought into

different angular positions in relation to the

10 surface of the workpiece (3; 103) ;

d) a device (20; 116), by which a relative movement
between tChe workpiece (3; 103) and the cutting or
welding torch (17; 117) in the axial direction of

the through opening (8; 108) can be brought about.

15 2. Apparatus according to Claim 1, characterised in
that the rotary part (14; 114) rotatable about the
through opening (8; 1@8) 18 a4 ring or a ring segment
which 1is moﬁhted‘in a?guide (13; 113) arrénged'on

one end face of the pdrtal (7; 107) .

20 3. Apparatug according tS Claim 1 or 2, characterised
1n that the holding arm (16) comprises three
gections (l6a, 16b, 16c), of which the first (lea)

extends substantially radially and iz mounted =so as

Lo be displaceable in this direction by motor, of

25 which the second section (16b) 1ims fixed to the first

gecttr1on (léa) so as to be rotatable by motor about
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an axlis which runs in the azimuthal direction in

relation to the through opening (8) of the
portal (7), and of which the third section (1lac) is
fixed to the second section (16b) so as to be

rotatable by motor about an axis which runs parallel

o the axis of the through opening (8).

Apparatus according to one of Claims 1 to 3,

charactexrised in that the device (20) for producing
the relative movement is designed in such a way that
1t can adjust the workpiece (2) in the direction of

the axis of the through opening (8) of the
poxrtal (7).

Apparatus according to Claim 4, éharacterised in
that the device (20) for producing the relative
movement comprises a carry-along slide (20), which
1s movable parallel to the axis of the through
opening (8) and can be brought into carry-along

connection with the workpiece (3).

Apparatuga according to one of Claims 1 to 3,
characterised in that the device (116) for producing
the relative movement is designed in such a way that
1t can adjust the cutting or welding torch (117) in
the direction of the axis of the throuagh

opening (108) of the portal (107).
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Apparatus accorxding to Claim 6, characterized in

that the device for producing the relative movement
18 formed by the holding arm (116), which for this

purpose comprises five interconnected sections (116a

to 1l6e),

a) the first section (1ll6a) being fixed to the
rotary part (114) ;

b) the gecond section (116éb) being fixed to the
first gection (ll6a) so as to be rotatable by

motor about an axig which runs in the azimuthal

direction in relation to the through

opening (108) of the portal (107);

C) the third section (ll6c¢) being fixed to the
gsecond section (116b) so as to be rotatable by
motor about an axis which likewise runs in the
azimauthal direction in relation to the through

opening (108) of the portal (107),;

d)  the fourth section (116d) being fixed to the

third section (l1ll16c) so as to be rotatable by

motor about the axis of the third

section (ll6c¢) :

e) the fifth section (l11l6e), which carries the
cutting or welding toxrch (117), being fixed to

the fourth section (116d) s0 as to be rotatable
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aboutt an axis which runs perpendicular to the

axis of the fourth section (116d).

8 . Apparatus according to Claim 6 when referring back
to Claim 3, characterised in that the device for
5 producing the relative movement comprises a slide
which is movable by motor parallel to the axis of
the through opening and is fixed to the rotary part

and to which the holding arm is attached.

9. Apparatus according to one of the preceding claims,
10 characterised in that it comprises, on at least one

side of the portal (7), stands (2) which carry a
plurality of rollexe (5) and on which the

workpiece (3) can be laid.

10. Apparatus according to one of the preceding claims,
15 characterised in that a guide (9 to 12) is provided

for the workpiece (3) in the through opening (8) of

the portal (7).

11. Apparatus according to Claim 10, characterised 1N

that the guide comprises a plurality of guide

20 rollers (9 to 12) which ¢an be laid against the

aurface of the workpiece (3).

12. Apparatus according to Claim 11, characterised 1in

that the guide rollers can be driven by motor.
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13. Apparatus according to one of the preceding claims,
characterised in that the position of the through
cpening (8; 108) 18 adjustable in the vertical

and/or horizontal direction.
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