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APPARATUS FOR MACHINING, PARTICULARLY FOR CUTTING A TUBULAR
OR ROUND SECTION BODY

The invention relates to an apparatus for machining, particularly for cutting, but
also for scoring and/or beveling a tubular or round-bar type piece.

Prior art

A variety of tools are known from the prior art for machining, such as for cutting or
milling a tubular or round-bar type piece, or beveling the same at its end. One
exemplary tool of the prior art is the angle grinder, comprising a rotating disc for
cutting a piece. The rotating disc can also be used for beveling the end of a piece. .

»

However, a problem with such tools is for example how to produce a straight
cutting result across the entire pipe, i.e. such that, as the cutting tool is advanced
along the pipe surface, how to coincide the finishing point exactly with the starting
point without the operator having to make any corrective actions for example
towards the very end, thus producing a bend in the cutting line. Another problem
with prior known devices is the absence of support, making both cutting and
beveling particularly inconvenient. Often, the cutting point or beveling result is not
smooth, thus resulting in a possible leakage point for example in the pipe system,
either by its raggedness or with sharp cutting edges damaging pipe seals in the
process of installing a pipe.

The prior art also discloses devices, seeking to eliminate some of the above-
mentioned problems. For example, the Applicant's own patent publication FI
118076 B describes an apparatus, wherein the apparatus includes a clamping
mechanism adapted to be fastened to said workpiece rotatably therearound. The
clamping mechanism particularly includes a frame element and first and second
arms extending therefrom, said arms being articulated at one end to the frame
element of the clamping mechanism and each arm having its free end fitted with a
bearing axle which is provided with at least one bearing wheel for contact with the
surface of a workpiece. The clamping mechanism can be tightened around a piece
of circular cross-section by means of said devices.

Said apparatus has worked excellently with small and even medium-size pipe
dimensions and especially with major resultant cutting forces, whereby the
clamping mechanism has retained the machining unit stationary in lateral direction,
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thus enabling for example the production of a straight cutting result. A problem is
nevertheless encountered with large pipe dimensions, because in the process of
machining a piece of large dimensions, the arms extending around the piece must
have their articulations, by which the arms attach to the clamping mechanism’s
frame element, spaced from each other at least by a distance that matches the
diameter of the piece. What this entails is that, when machining for example a
piece 1000 mm in diameter, the clamping mechanism’s frame must have a length
somewhat in excess of 1000 mm, whereby the apparatus becomes quite bulky
and heavy, and hence awkward to operate, as well as often also hazardous as the
apparatus is no longer good for steady manual handling. Indeed, it has been an
alternative in the prior art to employ equipment of various sizes for pieces of
various diameters, which is of course expensive as it requires at least two or three
pieces of equipment in varying sizes.

Also, on the other hand, when machining thin-walled pieces, such as for example
a thin-walled spiral welded pipe, the clamping mechanisms fastening around a
piece may compress the piece and thereby change its shape, whereby producing
a straight cutting result becomes difficult or even impossible.

Furthermore, in prior art equipment, the adjustment of a machining or cutting dépth
to optimal is a difficult operation.

Summary

One objective of the invention is to eliminate or at least mitigate the drawbacks
related to the prior art. According to one embodiment, the invention seeks to
provide such an apparatus for machining a tubular or round-bar type piece,
wherein one and the same apparatus could enable machining, especially cutting
and/or beveling, tubular and round-bar type pieces of all diameter sizes. Another
objective is that the apparatus would enable a groove to be readily machined on
the surface of a piece, for example for an O-ring seal or for example for external
gripping elements. A still further objective is to provide a compact size and readily
manageable hand tool. A still additional objective is to provide a structurally simple
and functional apparatus, which enables machining for example spiral welded
pipes, other thin-walled metal pipes, as well as plastic tubes, yet without being
limited merely to those.

Some objectives of the invention are achieved with an apparatus presented in
claim 1.
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The apparatus of the invention is characterized by what is presented in claim 1
directed to an apparatus.

In the invention, according to a first embodiment, the apparatus for machining,
such as for example cutting, a tubular or round-bar type piece, or beveling the end
of a piece, comprises a frame element, as well as devices for attaching a
machining unit to the frame element. The machining unit can be attached to the
frame element of the apparatus for example with attachment devices known as
such for example from the prior art, for example with bolts or slide tracks, and
preferably in such a way that the machining unit's position can be adjusted in
relation to the frame element’s longitudinal axis for producing a straight cutting
result. The apparatus is further provided with adjustment elements, for example a
hinge, a slide track or the like corresponding adjustment element, for moving said
machining unit's tool member relative to the frame towards or away from a
workpiece. Hence, for example in the process of cutting a piece, the machining
unit, or at least the tool member rotated thereby, such as a cutting saw, disc
and/or a beveling disc, is moved towards the workpiece. ‘

According to the invention, the frame element is provided in a rotatable and axially
immobile fashion with a threaded shaft having a right-handed thread in its first
section and a left-handed thread in its second section. In addition, said first section
is provided with at least one first support element and said second section is
provided with at least one second support element, the mutual distance between
the support elements being adjustable in response to rotating the threaded shaft
through the action of an adjustment device associated therewith. It should be
noted that the support elements related to the first and second sections of the
threaded shaft are preferably adapted to travel simultaneously in response to
rotating the threaded shaft. The mutual distance between the support elements is
preferably adjusted as required by the diameter of a round-bar type workpiece,
such that the apparatus is able to rotate along an outer surface or periphery of the
piece co-directionally with the cutting line as the piece is being machined, yet
preferably such that the frame element of the apparatus does not touch the
workpiece and that the apparatus does not slip in a direction lateral to the cutting
result.

In addition, the mutual distance between the support elements is used for
adjusting the distance of a tool member, enabling an adjustment of the distance in
such a way that, at its lowest point, the tool member makes an exactly optimal
contact with an object to be machined, for example cuts a piece in case said piece
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is intended for cutting, or alternatively just mills the surface for an appropriately
deep, not penetrating groove, for example for O-seal ring. The adjustment of a
cutting depth also makes it possible to use small-diameter tools in the machining
unit. One of the benefits of small-diameter tools is being not easily deformed for
example in response to resultant cutting forces.

According to one preferred embodiment of the invention, the support elements are
adapted, during a machining operation, to touch a workpiece and to support and
guide the apparatus directly while the piece is being worked on. At least one of the
support elements is designed to be rotatable relative to its axis while moving the
apparatus along the surface of a workpiece. Most preferably, this type of support
element is a wheel. According to one embodiment, the wheel can be provided with
a ratchet mechanism, whereby the wheel is most preferably adapted to rotate in a
working direction but to become clamped in the other direction, the mechanism
thus guiding operator of the apparatus to work the tool member in a correct
direction for providing an optimal cutting result or beveling result.

According to one embodiment, the support element adapted to be rotatable
relative to its axis comprises at least one wheel, or a set of wheels, or a roll
elongated with respect to its axis of rotation, most preferably a flexible roll, for
example a rubbery roll. Furthermore, according to one embodiment, both the first
support element associated with said first section and the second support element
associated with said second section comprise at least one wheel, or a set of
wheels, or a roll elongated with respect to its axis of rotation. According to still
another preferred embodiment, at least one section of the threaded shaft is
provided with two spaced-apart wheels adapted to rotate relative to their axes.

According to one embodiment of the invention, the first support element
associated with said first section comprises at least one wheel and the second
support element associated with said second section comprises at least one
wheel. According to one embodiment, between said wheels is provided a roll or a
band, most preferably a flexible roll or band, such as a rubber roll or band, which is
adapted to contact the surface of a workpiece substantially across the entire
distance between said wheels.

According to one embodiment, at least one of the support elements is a ski or a
slide or some other support element made capable of sliding along the surface of
a workpiece.
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The support element is most preferably in such a configuration that, when in touch
with a workpiece, the support element’s friction is higher in lateral direction than in
longitudinal direction, i.e. for example in the direction of a pipe cutting line. This is
accomplished for example with a wheel, most preferably with a rubber wheel.

According to one embodiment of the invention, the apparatus further comprises
also adjustment elements for adjusting the angle of at least one support element
with respect to the longitudinal axis of a machining unit associated with said frame
element. Hence, the angle of a machining unit, or at least that of a tool member
associated therewith, with respect to the longitudinal axis of the apparatus’ frame
element can be adjusted for example for achieving a straight cutting resulit.

Most preferably, the machining unit is adapted to be attached to the apparatus’
frame element in such a way that, during a machining operation, the machining
unit's tool member is in contact with a workpiece outside said frame element’s
bearing surface, whereby there is no need to provide the apparatus’ frame
element with a separéte opening for the tool member, which opening would
provide an access for the tool member to machine a workpiece.

The machining unit may have its tool member in the form of a saw, a cutting disc
or blade, or an implement intended for beveling the end of piece, or a combination
of the above, particularly a combination of the cutting saw and the beveling-
intended implement, whereby the cutting and beveling can be performed
concurrently. It should be noted that by adjusting, according to the invention, the
distance between the support elements as appropriate, the cutting depth will
become optimal and consistent over the entire periphery of a piece.

The invention provides obvious benefits over the prior art. First of all, the resulting
apparatus is small and, moreover, one and the same apparatus can be used for
machining, among others, pipes both small and very large in diameter. A straight
cutting result is easily obtained, even with large-diameter pieces and, in addition,
factors resulting from wearing of the blade, material of the workpiece, or operator
of the apparatus, among others, can be readily offset for example by adjusting the
angle between the machining unit and the longitudinal axis of the apparatus’ frame
element. In addition, the machining of a spiral welded pipe can also be managed
directly, especially with such an apparatus of the invention wherein the support
element is constituted by a wheel, and most preferably with such an apparatus
wherein three or four wheels make up the support element, whereby at least one
wheel is present on a flat while another is crossing the joint of a spiral welded pipe.
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The pipe to be machined can also be a plastic tube, which can be both cut and
beveled by means of an apparatus of the invention in a single operation by using a
suitable tool member.

Description of the figures

Preferred embodiments of the invention will be described slightly more specifically
in the next section with reference to the accompanying figures, in which

fig. 1 shows one exemplary apparatus of the invention for machining in
accordance with one preferred embodiment of the invention,

fig. 2 shows one exemplary apparatus of the invention in a working
condition in accordance with one preferred embodiment of the
invention,

fig. 3 shows one exemplary apparatus of the invention in a view from above

in accordance with one preferred embodiment of the invention,

fig. 4 shows one exemplary apparatus of the invention in a view obliquely
from below in accordance with one preferred embodiment of the
invention, and

fig. 5 shows one exemplary apparatus of the invention in a working
condition in a view obliquely from above in accordance with one
preferred embodiment of the invention.

Detailed description of the figures

Figs. 1 and 5 illustrate one exemplary apparatus 100 in a transport condition,
wherein a tool member 104a is covered by a pivotable guard 104b, and fig. 2
illustrates the apparatus 100 in a working condition, wherein the pivotable guard
104b has turned, such that at least a part of the tool member 104a is exposed
outside the guard 104. The apparatus 100 comprises a frame element 102, as well
as a machining unit 104 for rotating the tool member 104a. In addition, the
exemplary apparatus comprises at least one first support element 106a and at
least one second support element 106b for bearing the apparatus 100 on a
workpiece 108 while working on it. The apparatus is further provided with
adjustment elements, for example a hinge or a slide track, for moving the tool
member 104a relative to the frame element 102 towards or away from the
workpiece 108. Thus, for example in the process of cutting and/or beveling the
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piece 108, the tool member 104a is moved towards the workpiece 108, as shown
in fig. 2. The tool member 104a has a trajectory which can naturally be adjusted
and/or limited with prior known equipment.

A lateral position (a) of the machining unit 104 can be adjusted with respect and in
relation to a longitudinal axis 102a of the apparatus’ 100 frame element 102 for
example for producing a straight cutting result 108a as the apparatus is moved
along a periphery of the tubular piece 108, as can be seen in fig. 3. The apparatus
may include a scale (a) for displaying a magnitude of the lateral angle. The
apparatus may also include indication elements 113, for example an indicator and
scale, for revealing a distance between and a diameter of the support elements,
for which diameter said adjustment is optimal for example in the sense of cutting
or scoring. In addition, as appears particularly from fig. 3, the machining unit 104 is
adapted to be attached to the apparatus’ frame element 102 in such a way that,
during a working operation, the machining unit's tool member 104a touches the
workpiece 108 outside said frame element’s bearing surface, whereby a separate
opening need not be provided for the tool member in the apparatus’ frame element
102. '

Fig. 4 illustrates one exemplary apparatus 100 and its frame element 102 in a view
obliquely from below, wherein the frame element 102 is provided, in a rotatable
and axially immobile fashion, with a threaded shaft 110 whose first section 110a
has a right-handed thread and whose second section 110b has a left-handed
thread. According to one preferred embodiment of the invention, the first section
110a carries two wheel-shaped support elements 106a and the second section
carries two wheel-shaped support elements 106b. The support elements 106a,
106b can be fitted in connection with the threaded shaft sections 110a, 110b
through the intermediary of appropriate attachment elements 112a, 112b, such as
for example through the intermediary of cradle type attachment elements shown in
fig. 4, wherein the cradle type attachment elements are preferably provided with
threaded parts matching the threads of the threaded shaft. Consequently, a mutual
distance 107 between the support elements 106a, 106b is adjustable, in response
to rotating the threaded shaft 110, through the intermediary of an adjustment
element 110c connected thereto.

According to one patticularly preferred embodiment of the invention, the frame
element 102 of the apparatus 100 comprises two separate attachment elements
112a, 112b, which are fitted to the threaded shaft sections 110a, 110b, and each
of which comprises two separate wheels 106a, 106b (support elements), the angle
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of said wheels having been preferably adjusted or being adjustable in such a way
that the frame element 102 and thereby also the machining unit and tool member
104a are moving in a straight line. This enables, for example, a finishing point of
the cutting line to be coincided with a starting point as the apparatus is moved
along the periphery of a tubular or round-bar type workpiece. According to this
embodiment, the distance between the cradle type attachment elements 112a,
112b, and thereby also the distance 107 between the wheels 106a, 106b, is
adjustable in response to rotating the threaded shaft 110.

Described above are just a few embodiments for a solution of the invention. The
principle according to the invention can naturally be modified within the scope of
protection defined by the claims, regarding for example the details and fields of
use for a particular embodiment. Especially the number of support elements, such
as wheels, can be higher or lower than the illustrated 4, although, as a number, 4
is particularly advantageous for establishing a straight working line around the
entire peripheral extent of a workpiece.
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Claims

1. An apparatus (100) for machining, especially for cutting, scoring and/or
beveling a tubular or round-bar type piece (108), wherein the apparatus comprises
a frame element (102) as well as devices for attaching a machining unit to the
frame element, and wherein the apparatus is further provided with adjustment
elements for moving a tool member of said machining unit relative to the frame
element (102) towards or away from the workpiece (108), characterized in that
the frame element (102) is provided, in a rotatable and axially immobile fashion,
with a threaded shaft (110) whose first section (110a) has a right-handed thread
and whose second section (110b) has a left-handed thread, and wherein said first
section (110a) is provided with at least one first support element (106a) and said
second section (110b) is provided with at least one second support element
(106b), whereby a mutual distance (107) between the support elements is
adjustable preferably at the same time as the threaded shaft (110) is rotated, such
that said support elements (106a, 106b) are adapted to touch said piece (108) and
to support and guide the apparatus as the piece is being machined, and wherein
at least one of the support elements (106a, 106b) is adapted to be capable of
rotating relative to its axis in response to the apparatus being moved along the
surface of a workpiece. '

2. An apparatus according to claim 1, wherein said support element (106a,
106b), which is adapted to be capable of rotating relative to its axis, comprises at
least one wheel, or a set of wheels, or a roll elongated with respect to its axis of
rotation, preferably a flexible roll.

3. An apparatus according to either of the preceding claims, wherein both the
first support element associated with said first section and the second support
element associated with said second section comprise at least one wheel, or a set
of wheels, or a roll elongated with respect to its axis of rotation. |

4. An apparatus according to any of the preceding claims, wherein the first
support element associated with said first section comprises at least one wheel
and the second support element associated with said second section comprises at
least one wheel, and wherein between said wheels is provided a roll or a band,
preferably a flexible roll or band, which is adapted to touch the surface of said
workpiece substantially across the entire distance between said wheels.
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5. An apparatus according to either of claims 1 or 2, wherein the at least one
said support element is a ski or a slide or some other support element adapted to
be capable of sliding along the surface of a workpiece.

6. An apparatus according to any of the preceding claims, wherein the support
element (106a, 106b) is in such a configuration that its friction in contact with the
workpiece (108) is higher in lateral direction than in a longitudinal direction (102a).

7. An apparatus according to any of the preceding claims, wherein the
machining unit (104) is fitted to the apparatus’ frame element in such a way that,
during a working operation, the machining unit's tool member (104a) touches the
workpiece (108) outside the bearing surface of said frame element (102).

8. An apparatus according to any of the preceding claims, wherein the
apparatus comprises adjustment elements for adjusting the angle of at least one
support element with respect to a longitudinal axis of the machining unit
associated with said frame element (102).

9. An apparatus according to any of the preceding claims, wherein the
apparatus is a hand tool.

10. An apparatus according to any of the preceding claims, wherein the
machining unit's tool member is a cutting saw or disc, or a tool intended for
beveling the end of a machined piece, or a combination of the above.
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