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20097148786 A2 I I 000 0 010 0RO



10

15

20

25

WO 2009/148786 PCT/US2009/043894

A PIPE-PROCESSING, IN PARTICULAR A PIPE-CUTTING APPARATUS

The present invention relates to a pipe processing, in particular a pipe

cutting apparatus defined in the preamble of claim 1.

Accordingly the present invention relates to pipe processing apparatus
containing a gripper mechanism fitted with  bracing rollers
positioned/positionable in distributed manner over a circle corresponding to
the outer diameter of a pipe to be/being processed, the axes of rotation of
said braces running parallel to each other and to the longitudinal pipe axis,
whereby the gripper mechanism can grip the pipe by means of its bracing
rollers and is able to radially center said pipe, whereupon the circumferentially
gripped and centered pipe is rotatable inside the gripping mechanism on said
rollers and around the pipe longitudinal axis, or the pipe processing apparatus

is rotatable about the centered and circumferentially gripped pipe.

Pipe processing apparatus of this kind illustratively is known from the
patent documents WO 02/02271 A1 (= EP 1 301 311 B1), DE 20 2007 015
1565 U1, US 4,625,464; US 5,349,751 and US 5,081,768.

Such pipe processing apparatus typically is a manually portable and
operable hand tool. The pipe processing apparatus usually can be rotated
manually about the pipe or the pipe may be manually rotated within the pipe

processing apparatus while being in the grip of said gripping mechanism.

The objective of the present invention is to offer a simple way to

facilitate handling the pipe processing apparatus.

This problem is solved in the present invention by the features of claim

Further features of this invention are defined in the dependent claims.
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The pipe processing apparatus of the present invention preferably shall

be both manually portable and manually operable.

The present invention makes it substantially easier for the operator to
handle said apparatus of the invention when processing pipes. As a result

the processing accuracy also can be improved.

The present invention is suitable both to thermally and mechanically
processing pipes, in particular to cutting them, though also to joining pipes
and processing pipe ends, using a thermal or mechanical processing element

or tool affixed to said apparatus.

The use of such processing elements or tools, in particular of one or
more laser or plasma instruments or gas burners, to processing pipes, in
particular to cutting them, is not restricted to the pipe processing apparatus
which is the object of the present invention, but it may be advantageously
combined with it because the pipe processing apparatus of the present
invention is rotated more uniformly by the minimum of one drive wheel about
a pipe to be/being processed respectively the pipe being rotatable relative to

the processing element/tool.

The present invention is elucidated below in relation to the appended

drawings and by means of illustrative embodiment modes.

Fig. 1 is an end-face view of a pipe processing apparatus of the

invention fitted with a motor,
Fig. 2 is a topview of the pipe processing apparatus of Fig. 1,
Fig. 3 is a stepped longitudinal section along the plane Ill-1ll of Fig. 2,

Fig. 4 is a perspective view of the pipe processing apparatus of Figs. 1

through 3,

Fig. 5 is an end-face view of another embodiment mode of a pipe

processing apparatus of the present invention fitted with an embodiment
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mode being identical with that of Figs. 1 through 4 except that the said motor

of the first embodiment mode was replaced by the manual drive,
Fig. 6 is a topview of the pipe processing apparatus of Fig. 5,

Fig. 7 is a stepped, longitudinal section along the plane VII-VII of Fig.

Fig. 8 is a perspective view of the pipe processing apparatus of Figs. 5

through 7,

Fig. 9 schematically shows a side view of components of the pipe
processing apparatus of Figs. 1 through 8 devoid both of motor and manual

drive,

Fig. 10 is a side view of components of a further embodiment mode of
a gripping mechanism for the pipe processing apparatus of Figs. 1 through 8,

and

Fig. 11 is an end face view of a further embodiment mode of the
present invention as seen in a direction opposite to that applying to Figs. 1

through 8.

Preferably the pipe processing apparatus 1 shown in Figs. 1 through 4
shall be manually operated. It contains a gripping mechanism 2 fitted with at
least three bracing rollers 4, 5, 6 and/or 7 of which at least three are
configurable/configured in distributed manner on a circle 10 corresponding to
the outside diameter of a pipe 14 to be/being processed. The axes of rotation
4-1, 5-1, 6-1 and 7-1 of the bracing rollers 4 through 7 are mutually parallel
and parallel to the central longitudinal axis 16 of the pipe 14, as a result of
which the gripping mechanism 2 is able to enclosed by its bracing rollers 4
through 7 the pipe 14 and to center it radially, whereupon the enclosed and
centered pipe 14 held in said gripping mechanism can be rotated on the said

bracing rollers 4 through about the pipe’s longitudinal axis of rotation 16, or
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the pipe processing apparatus 1 is rotatable about the pipe 14 enclosed and

centered by said gripping mechanism.

In the present invention, the pipe processing apparatus 1 is fitted with
at least one drive wheel 18 which is supported at said apparatus to be rotated
axially parallel to the bracing rollers 4 through 7 about a wheel axis of rotation
19 and which is positioned/positionable -- by its moving circumferentially
outer surface in the form of a tread 20 -- on or radially inside the circle 10 at a
site where said tread 20 can make contact with the pipe 14 held by the

bracing rollers 4 through 7 and is able to rotate said pipe by static friction.

Moreover the processing apparatus 1 of the present invention is fitted
with a drive system 22 operationally connected/connectable to the drive
wheel 18 for instance by a coupling or a free wheel to actuate the drive wheel
18. The configuration is such that the drive wheel 18 powered by the drive
system 22 is able to rotate the pipe 14 -- which is centered and enclosed by
the gripping mechanism 2 -- relative to the processing apparatus 1 or that it
can rotate the pipe processing apparatus 1 about the pipe enclosed and
centered by the gripping mechanism 2, in each instance said drive wheel

rolling in the circumferential direction along the outer pipe circumference 12.

Preferably the tread 20 of the drive wheel 18 is made of an anti-slip

material such as rubber or plastic.

The tread 20 of the drive wheel 18 may be smooth or rough or be
cross-sectionally contoured (24) in order to improve its anti-slip property on

the outer surface 12 of the pipe 14. The pipe 14 may be a metal or plastic.

The tread 20 of the drive wheel 18 may be elastically compressible to
allow being compressed by the pressure exerted by the drive wheel on the
pipe. This feature allows improving the static friction between the drive wheel
18 and the pipe 14. This compressibility of the drive wheel 18, at the least of

its tread 20, furthermore it is a reason the drive wheel 18 may be
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advantageously positioned not only as far as the circle 10, but also beyond
within it, as a result of which its tread 20 can be compressed elastically by the

pipe 14.

Independently of the above, advantageously the drive wheel 18 not
only may be positionable radially inward as far as or farther inward than the
circle 10, but also radially outward outside said circle, illustratively to facilitate
mounting and removing by means of the gripper mechanism 2 the pipe

processing apparatus 1 onto respectively from said pipe.

Instead of one drive wheel 18, two or more drive wheels 18 also may
be used, either as twin wheels and/or spaced apart in the wheel axial

directions and/or in the circumferential direction.

The drive system 22 may be a torque transmitting system in the form of
a chain drive, toothed belt drive V belt drive or a friction roller drive or

preferably a gearing drive.

In the preferred embodiment mode of the present invention, the torque
transmitting system of the drive system 22 is a gearing, preferably a reduction
gearing to convert a high angular speed at a gearing input 26 into a
comparatively lower angular speed at a gearing output 28, the latter being

operationally connected to the drive wheel 18.

In a preferred embodiment of Figs. 1 through 4, the gearing input 26 is
a worm shaft 26 and the gearing output 28 is a worm wheel 28, both meshing
each other. The worm wheel 28 constituting the gearing output 28 is
connected/connectable by a shaft 30 configured axially to it directly to the
drive wheel 18 or by means of a further gearing stage. The worm wheel 28
constituting the gearing output is connectable/connected either directly by a
shaft 30 axial thereto with the drive wheel 18, or by means of an additional

gearing stage.
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Preferably the drive system 22 is designed in a manner to allow
connecting a drive element to the gearing input. Preferably the gearing input
26 -- preferably in the form of a worm shaft -- is fitted for instance with a
coupling in a manner that alternatively a motor drive, for instance an electric
motor 32 corresponding to the Figs. 1 through 4, or a manual drive,
illustratively a handwheel 34 corresponding to the Fig. 5 through 8, can be
connected to the gearing input 26. The handwheel 34 may be fitted with a
grip 36.

The pipe processing apparatus 1 of Figs. 1 through 4 differs from the
pipe processing apparatus 201 of Fig. 5 through 8 only in that the former is
fitted with a motor 32 and the latter uses a hand drive 34. Accordingly the
components already described in relation to Figs 1 through 4 are not

discussed in detail again in relation to Figs. 5 through 8.

In each pipe processing apparatus 1 and 201 of Figs. 1 through 8, the
drive wheel 18 may be stationary in such a position that it shall be tightened
against the external circumferential surface 12 of the pipe 14 by the gripping
mechanism 2 only when same seizes a pipe 14. |Instead or preferably
additionally as regards these pipe processing apparatus 1 and 201, the drive
wheel 18 may be configured relative to the gripping mechanism 2
transversely to the axes of rotation 4 -1 through 7-1 of the bracing rollers 4
through 7 and thereby transversely to the circle 10 in height adjustable
manner. A special embodiment mode of such a design is shown identically

both in Figs. 1 through 4 and Figs. 5 through 8.

In the preferred embodiment of the present invention, the drive wheel
18 and the drive system 22 are combined into a driye unit 18/22 which is
configured relatively to the circle 10 defined by the bracing rollers 4 through 7
transversely to the axes of rotation 4-1 through 7-1 and hence also relatively

to the gripping mechanism 2 and the pipe 14 in height-adjustable manner.
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The height-adjustability of the drive unit 18/22 relative to the gripping
mechanism 2 may be implemented in various ways, for instance by
adjustable cams, by using spacers such as shims, adjusting screws and

similar mechanical means.

A preferred embodiment of the present invention shown in Figs. 1
through 8 comprises at least one compression spring 40, preferably at least
two compression springs 40 configured next to each other but apart, which
force(s) outward the drive unit 18/22 in the direction of the circle 10 defined
by the gripping mechanism 2 and hence by the bracing rollers 4 through 7.
Said embodiment further comprises a positioning device 42 allowing adjusting
the drive unit 18/22 against the force of the minimum of one compression
spring 40 toward the circle 10. The force exerted by the minimum of one
compression spring 40 is applied transversely to the axis of rotation 19 of the
drive wheel 18. Preferably said minimum of one compression spring 40 is a

mechanical spring though it also may be a pneumatic one.

In the preferred embodiment mode of the present invention shown in
Figs. 1 through 8, the drive system 22 comprises a gearing casing 44 wherein
are rotatably supported the worm shaft 26 constituting the gearing input 26,
the shaft 30 with the worm wheel 28 constituting the gearing output 28, and

the drive wheel 18.

Preferably the minimum of one compression spring 40 shall be
configured between the gearing casing 44 and the gripping mechanism 2.
The adjustment device 42 contains at least one or several, preferably two
threaded bolts 46 by means of which the gearing casing 44 while overcoming
the force exerted by the minimum of one compression spring 40 is screwed
onto the gripping mechanism 2. Each threaded bolt 46 runs transversely to
the longitudinal direction of the drive wheel's axis of rotation 19 through a

borehole 47 in the gearing casing 44 and is screwed into a threaded borehole
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48 of the gripping mechanism 2. A bolt head 49 or a nut screwed onto the
minimum of one threaded bolt 46 can be tightened against an external

surface of the gearing casing 44.

Preferably the gripping mechanism 2 is fitted with a base element or
base body 50. Both the drive system 22 and a tool head 52 can be affixed to
said base element as illustratively indicated in Figs. 1 through 8. In an
alternative embodiment mode (omitted), a further base element might be
affixed to the base element 50 of the gripping mechanism 2, the drive system
22 and the tool head 52 being mounted on this additional base element.
Preferably the base element 50 is a cross-sectionally contoured or tread-
patterned plate. The threaded boreholes 48 to hold the threaded bolts 46

may be fitted into the base element 50.

The tool head 52 constitutes one structural unit and the drive system
22 together with the drive wheel 18 constitutes another, both structural units
being affixable independently from each other to the gripper mechanism 2.
lllustratively such a configuration allows using different tool heads 52

depending on the tools needed.

The tool head 52 may be of arbitrary form to affix an arbitrary tool or an
arbitrary tool holder or an arbitrary pipe processing element. lllustratively and
as shown in Figs. 3 and 7, a tool holder 53 to hold a tool 54 can be mounted
on the tool head 52, for instance to hold a plasma burner indicated by dashed
lines in Fig. 3, used for instance to cut pipes by plasma cutting. Also a laser
might be used for pipe processing, or gas burners, or a pipe cutter using a
circular saw blade. The tool or a pipe processing element alternatively may
be affixed directly, that is without the intermediary of a tool head 52, on the
base element 50. Moreover the tool or the pipe processing element may be
an electric arc welder, for instance in an metal/inert-gas procedure (MIG), a

metal/active procedure (MAG) or a tungsten/inert-gas procedure (TIG).

-8-
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The gripping mechanism 2 must comprise at least three bracing rollers
4, 5, 6 and/or 7 circumferentially distributed on a pipe 14. To reliably
preclude the pipe processing apparatus 1 respectively 201 from tilting
transversely to the pipe’s longitudinal axis, either the minimum of at least
three bracing rollers 4 through 7 must be each long enough in the pipe’s
longitudinal direction, or they must be mutually spaced apart in that
longitudinal direction. In the embodiments shown in Figs. 1 through 8, there

are two sets each with four rollers 4 through 7 configured axially apart.

The gripping mechanism 2 may be designed in a number of ways. In
one preferred embodiment mode, a threaded spindle 56 is rotatably
supported in a planar segment 55 of the base element 50 and is fitted with a
grip 57 to rotate said spindle. The threaded spindle 56 comprises two
threaded segments 58 and 59 of which one is a right-handed and the other a
left-handed thread. The threaded segment 58 engages a threaded muff 60.
The other thread segment 59 engages a threaded muff 61. The two end
sections of the base element 50 running in opposite directions transversely to
the axis of rotation 19 of the drive wheel 18 and therefore transversely to the
pipe’s longitudinal axis 16 are connected to a gripper arm 62 respectively 63
of the gripping mechanism 2 by means of an articulating link 64 respectively
65. One gripper arm 62 is connected in articulating manner by a cross-arm
66 to the threaded muff 60. The other gripper arm 63 is connected in
articulating manner by a further cross-arm 67 to the other threaded muff 61.
The bracing rollers 7 and 6 are respectively rotatably supported on the free
ends of the gripping arms 62 and 63. The bracing rollers 4 and 5 are
respectively rotatably supported at the ends of the cross-arms 66 and 67
adjacent to the threaded muffs 60 and 61. Upon rotation of the threaded
spindle 56, the gripper arms 62 and 63 are displaced by the cross arms 66

and 67 onto different diameters of the circle 10, the bracing rollers 4,5, 6 and
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7 defining the circle 10 and its center which is situated in the pipe longitudinal

axis 16.

The cutaway side view of Fig. 9 shows only the two lower bracing

rollers 7 and the two upper bracing rollers 4.

Fig. 10 is an end face view of components of a further embodiment
mode of a pipe processing apparatus 301 of the present invention which
differs from the previously discussed embodiment modes only in that the
gripping mechanism 302 replaces the gripping mechanism 2, in this instance
there being bracing rollers configured around the pipe at three sites, namely
the already discussed bracing rollers 6 and 7 and, in lieu of the above
discussed bracing rollers 4 and 5, one bracing roller 70. The bracing roller 70
is rotatably supported at the planar segment 55 of the base element 50. In
the embodiment mode shown in Fig. 10, the cross-arms 66 and 67 are devoid

of bracing rollers.

The further embodiment mode of the present invention of a pipe
processing apparatus 401 schematically shown in Fig. 11 in an end face view
is fitted with a pipe processing element 80 pivotably affixed at the base
element 55 of the gripping mechanism 2 about an axis of rotation 82 running
parallel to the axis of rotation 19 of the drive wheel 18. Said pipe processing
element 80 contains a motor, preferably an electric motor 84, driving a tool
86, also rotatably supported in the pipe processing element 80, in the form of
a circular saw blade or a cutting grinding, disk, for instance a diamond
grinding disk, to cut a pipe 14. According to Fig. 11, the pipe processing
element 80 may be affixed directly, namely without resort to a tool head 52, to
the gripping mechanism 2, or, in another embodiment mode, to said tool head

52.

-10 -
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CLAIMS

1. A pipe processing apparatus containing

-- a gripping mechanism (2) fitted with bracing rollers (4, 5, 6, 7)
which are positioned/positionable in distributed manner along a circle (10)
corresponding to the outer diameter (12) of a pipe (14) to be/being
processed, the axes of rotation (4-1, 5-1, 6-1, 7-1) of the bracing rollers (4, 5,
6, 7) running parallel to each other and parallel to the longitudinal axis (16) of
the pipe (14), as a result of which the gripping mechanism (2) by means of its
bracing rollers (4, 5, 6, 7) is able to grip in enclosing manner the pipe (14)
and to radially center it, whereupon the circularly gripped and centered pipe
(14) within the gripping mechanism (2) can rotate on the bracing rollers (4, 5,
6, 7) about the pipe longitudinal axis (16), or the pipe processing apparatus
can rotate about the circularly gripped and centered pipe (14)

characterized in that

-- a drive wheel (16) which is rotatably supported to be axially
parallel to the bracing rollers (4, 5, 6, 7) on the pipe processing apparatus
and which, by its tread (20) constituted at the wheel outer circumference is
positioned/positionable at a site where the tread (20) can contact the pipe
(14) held by the bracing rollers (4, 5, 6, 7) and drive it by static friction; and

- a drive system (22) which is operationally linked/linkable with
the drive wheel (18) to power the drive wheel (18) which thereby is enabled to
rotate the circularly gripped and centered pipe (14) relative to the pipe
processing apparatus, or whereby the drive wheel (18) is enabled to rotate
the pipe processing apparatus about the circularly gripped and centered pipe
(14), in the process the drive wheel (18) rolling on and along the pipe’s outer

circumference (12).
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2. Pipe processing apparatus as claimed in claim 1, characterized
in that the tread (20) of the drive wheel (18) is fitted with an anti-slip material,

preferably rubber or plastic.

3. Pipe processing apparatus as claimed in one of the above
claims, characterized in that the tread (20) of the drive wheel (18) is
elastically compressible as a result of which the tread (20) can be
compressed by the pressure applied by the drive wheel (18) against the pipe

(14).

4, Pipe processing apparatus as claimed in one of the above
claims, characterized in that the tread (20) of the drive wheel (18) is cross-

sectionally contoured (24) to enhance the anti-slip properties of said tread.

5. Pipe processing apparatus as claimed in one of the above
claims, characterized in that the drive system (22) is fitted with a gearing,
preferably a reducing gearing, to convert a large angular speed at a gearing
input (26) into a lower angular speed at a gearing output (28), said gearing

output being operationally linked to the drive wheel (18).

6. Pipe processing apparatus as claimed in one of the above
claims, characterized in that the drive wheel (18) is configured in height-
adjustable manner relative to the circle (10) defined by the bracing rollers (4,
5, 6, 7) and transversely to the axes of rotation (4-1, 5-1, 6-1, 7-1) of said

bracing rollers.
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7. Pipe processing apparatus as claimed in one of the above
claims, characterized in that the drive system (22) and the drive wheel (18)
are combined into one drive unit (18, 22) which is configured in height-
adjustable manner relative to the circle (10) defined by the bracing rollers (4,
5, 6, 7) and transversely to the axes of rotation 4-1, 5-1, 6-1, 7-1) of the said

bracing rollers and hence also relative to the gripping mechanism (2) and the

pipe (14).

8. Pipe processing apparatus as claimed in claim 2, characterized
in that it comprises at least one compression spring (40) which forces the
drive unit (18, 22) away from the circle (10) defined by the bracing rollers (4,
5, 6, 7) and in that it further comprises a positioning device allowing adjusting
the drive unit (18, 22) against the opposing force of the said spring (40)

toward the circle (10).

9. Pipe processing apparatus as claimed in one of the above
claims, characterized in that the drive system (22) is fitted with a handwheel

(34, 36) to power the drive wheel (18).

10. Pipe processing apparatus as a claimed in one of the above
claims 1 through 8, characterized in that the drive system (22) is fitted with a

motor (32), preferably an electric motor, powering the drive wheel (18).

11. Pipe processing apparatus as claimed in one of the above
claims, characterized in that the drive system (22) is designed to be
alternatively connected with a handwheel (34) or a motor (32), preferably an

electric motor.
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12. Pipe processing apparatus as claimed in one of the above
claims, characterized in that it comprises a tool head (52) or a pipe

processing element (80).

13.  Pipe processing apparatus as claimed in claim 13, characterized
in that the tool head (52) or the pipe processing element (80) is one structural
unit, in that the drive system (22) together with the drive wheel (18) is another
structural unit, in a manner that both units can be mounted each

independently of the other on the gripping mechanism (2).

14. Pipe processing apparatus as claimed in one of the above
claims, characterized in that it is fitted with a mechanical or thermal pipe
processing element or pipe processing tool, preferably a laser processor or a

plasma processor (54) used for pipe processing.

15.  Applicability of the pipe processing apparatus as claimed in one
of the above claims in combination with a mechanical or thermal pipe
processing element or pipe processing tool affixed to said apparatus,

preferably with a laser tool or a plasma processor (54), in particular to cut

pipes.
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