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(57) A method of deburring cut surfaces of tubes or
profiles (23) in that the cut surface (21) comes into con-
tact with the periphery of a substantially circular brush
(5) which rotates about a first axis (6). The cut surface
(21) and the brush (5) are brought together in a position
where the cut surface (21) is approximately encom-
passed in or is approximately parallel with a tangential
plane (22) to the brush. Further, the brush (5) is rotated
about a second axis (7) which is approximately at right
angles or at least transversely directed in relation to the
cut surface (21).

A method and an apparatus for deburring

An apparatus for deburring cut surfaces of tubes
comprises a preferably cylindrical brush (5) which
rotates about a first axis (6), a guide for aligning the tube
or the profile (23) and a drive unit for driving the brush
(5). The guide means is to be capable of aligning the tube
or profile (23) so that its cut surface (21) is approximately
parallel with the tangential plane (22) of the brush (5).
The drive unit further includes means for the movement
of the brush (5) about a second axis (7) which is trans-
versely directed in relation to, but is preferably approxi-
mately at right angles to the cut surface (21).
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Description

TECHNICAL FIELD

The present invention relates to a method of deburr-
ing cut surfaces on tubes or profiles comprising the step
that the cut surface is brought into contact with the
periphery of a substantially circular brush rotating about
a first axis.

The present invention also relates to an apparatus
for deburring cut surfaces ontubes or profiles comprising
a preferably circular brush rotary about a first axis, a
guide for aligning the tube or profile, and drive means for
driving the brush.

BACKGROUND ART

The use of a rotary steel brush for deburring cut sur-
faces ontubes and profiles is previously known in the art.

In such cases where the cut surface does not make
approximately a right angle with the longitudinal axis of
the tube or profile, such deburring has previously taken
place fully manually in an operation in which the tube or
profile must be moved a number of times before it is pos-
sible to debur the entire cut surface.

Insuch cases where the cut surface is approximately
at right angles to the longitudinal axis of the tube or pro-
file, it has been possible to employ deburring by machine,
in which event the cut surface is brought into contact with
a rotary brush roller.

PROBLEM STRUCTURE

The present invention has for its object to devise the
method intimated by way of introduction in such a man-
ner that it may simply and rationally be applicable to
tubes and profiles without the need of placing any restric-
tion on the orientation of the cut surface in relation to the
longitudinal axis of the tube or profile. In particular, the
present invention thus has for its object to realise a
method of deburring mitred or obliquely cut tubes or pro-
files. The present invention further relates to realising a
method which is rapid and effective and may readily be
automated.

The present invention further has for its object to
devise the apparatus intimated by way of introduction
such that this permits deburring of tubes or profiles irre-
spective of the orientation of the cut surface in relation
to the longitudinal axis of the tube or profile. In particular,
the presentinvention has for its object torealise an appa-
ratus which is well-suited for deburring obliquely cut or
mitred tubes or profiles. The present invention yet further
has for its object to realise an apparatus which is eco-
nomical to manufacture, simple to manage and efficient
in operation.
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SOLUTION

The objects forming the basis of the present inven-
tion will be attained in respect of the method if this is char-
acterized in that the cut surface and the brush are
brought to such a mutual position that the cut surface is
approximately encompassed in or is approximately par-
allel with a tangential plane to the brush; and that a move-
ment is imparted to the brush about a second axis which
is approximately at right angles to, or at least trans-
versely directed to the cut surface.

The objects forming the basis of the present inven-
tion will be attained in respect of the apparatus if this is
characterized in that the guide is arranged to align the
tube or profile such that its cut surface is approximately
encompassed in or is approximately parallel with a tan-
gential plane to the brush; and that the power unit
includes means for the movement of the brush about a
second axis which is transversely directed, but preferably
approximately at right angles to the cut surface.

According to one preferred embodiment of both the
method and the apparatus, the second axis extends
through the cut surface, preferably through its central or
middle region.

Further advantages will be attained according to the
present invention if the method is given one or more of
the characterizing features as set forth in appended
Claims 2 to 8 and if the apparatus is given one or more
of the characterizing features as set forth in appended
Claims 12 to 16.

BRIEF DESCRIPTION OF THE ACCOMPANYING
DRAWINGS

The present invention will now be described in
greater detail hereinbelow, with particular reference to
the accompanying Drawings, in which:

is a vertical front elevation of a frame
included in the apparatus, with a journal
arrangement for carrying a brush;

is a partial section taken approximately
along the section marking A-A in Fig. 1, the
brush rotating about the second axis of rota-
tion being located in the same position as in
Fig. 1;

is a partial section corresponding to the sec-
tion of Fig. 2, in which the brush has, how-
ever, rotated approximately 90° about the
second axis of rotation in relation to the posi-
tion of Fig. 2; and

is a partial section corresponding to that of
Fig. 2, in which the apparatus is, however,
set for deburring of straight cut tubes or pro-
files.

Fig. 1

Fig. 2

Fig. 3

Fig. 4
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DESCRIPTION OF PREFERRED EMBODIMENT

Referring to the Drawings, in Fig. 1, reference
numeral 1 relates to a frame arrangement which is
mounted in a machine frame such that it is pivotal about
the preferably horizontal pivot axis 2 shown by broken
lines. In such an instance (with a horizontal pivot axis 2),
the frame arrangement 1 is pivotal between arecumbent,
approximately horizontal position for deburring straight
cut tubes or profiles (Fig. 4), and an upwardly angled (or
in an alternative embodiment downwardly angled) posi-
tion for deburring obliquely cut tubes or profiles (Fig. 2).

The frame arrangement 1 carries a journal device 3
which, in turn, carries a retainer device 4 for a substan-
tially cylindrical, rotary brush 5. The brush 5, which pref-
erably has bristles of steel or other metal, is rotary in
relation to the retainer device 4 about a first axis of rota-
tion 6. Further, the retainer device 4 is rotatably jour-
nalled about a second axis of rotation 7 in the journal
device 3. The housing of the retainer device 4 is rigidly
connected to an outer drive shaft 8 which is tubular and
is journalled in the journal device 3. Interiorly in the outer
drive shaft 8, there is disposed an inner drive shaft 9
which is rotatably journalled in relation to the journal
device 3, preferably by being interiorly journalled in the
drive shaft 8. Both the inner and outer drive shafts extend
through the journal device 3.

While not being apparent from Fig. 1, the inner drive
shaft 9 extends into the retainer device 4 where there is
disposed a gear arrangement by the intermediary of
which the rotational movement of the inner drive shaft 9
is transmitted to the spindle 10 of the brush 5 so that
rotation may thereby be imparted to the brush 5 about
thefirst axis of rotation 6. The upper end 15 on the Draw-
ing of the inner drive shaft 9 is connected to one or more
pulleys 11. The pulleys 11 are, by the intermediary of
belts 12, in communication with corresponding pulleys
13 on a drive motor 14 which is secured in and carried
by the frame arrangement 1. The drive motor 14 will
hereby be drivingly connected to the brush 5 so that this
may be driven in the above-intimated rotational direction
about the first axis of rotation 6.

The upper end portion 15 of the inner drive shaft 9
has a further pulley 16 for driving a reduction mechanism
18 by the intermediary of a drive belt 17. Via a drive belt
19, the reduction mechanism 18 drives a pulley 20 which
is connected to the end portion of the outer drive shaft 8
located over the journal device 3. Hereby, the drive motor
14 will, in the above-described manner, be connected for
driving the brush 5 about the first axis of rotation 6, but
also via the reduction mechanism 18 for driving the outer
drive shaft 8 and thereby for rotating the retainer device
4 and the brush 5 about the second axis of rotation 7.

In Fig. 1, the reduction mechanism 18 has been
exemplified as a belt transmission, but may of course be
designed in any other optional and appropriate manner.
Naturally, the reduction mechanism 18 should be
mounted on and supported by the frame arrangement 1.
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As an alternative to the reduction mechanism 18 and
the belt transmission 16 and 17, it is possible to place a
second drive motor on the frame arrangement 1 which,
in such an event, should suitably be of steplessly adjust-
able speed, for driving the outer drive shaft 8 and thereby
for rotating the brush about the second axis of rotation 7.

That which was described in the foregoing as com-
prising pulleys and belts may, naturally, just as well con-
sist of other types of transmission devices such as gear
wheels, chain drive, cogged belts etc.

In Fig. 1, the end surface or cut surface of the tube
or profile 23 which is to be deburred is intimated at 21 by
broken lines.

In Fig. 2, which shows the brush 5 in the same posi-
tion of rotation about the second axis of rotation 7 as in
Fig. 1, reference numeral 22 relates to a tangential plane
to the brush. This tangential plane should be approxi-
mately parallel with the first axis of rotation 6. Inthe same
Figure, reference numeral 23 relates to an end portion
of the tube or profile which is to be deburred. It will be
apparent from the Figure that the end portion is not cut
straight across but is mitred or obliquely cut so that the
cut surface makes an angle deviating from 90° to the lon-
gitudinal direction of the tube or profile.

For positioning and aligning the tube or profile 23
which is tobe deburred, use is made of a guide (not spec-
ified in great detail on the Drawings), through which the
tube or profile may be inserted. This guide is adjustable
in the vertical direction in relation to the pivot axis 2, i.e.
is movable in accordance with the double headed arrow
24. In addition, the guide is laterally adjustable, i.e. par-
allel with the longitudinal direction of the pivot axis 2.
Suitably, the guide may comprise a sleeve-shaped or
tubular device which surrounds the tube or profile which
is to be deburred so that the profile or the tube may be
inserted therein. Suitably, this sleeve-shaped device may
be replaceable so as to allow for adaptation to different
dimensions of tubes or profiles.

In Fig. 4, the frame arrangement 1 has been pivoted
about the pivot axis 2 in a clockwise direction so that the
second axis of rotation 7 is parallel with or coincides with
the longitudinal direction of the tube or profile 23. In this
position, the apparatus is set for deburring a tube or pro-
file which has been straight cut.

Both in the adjustment position according to Fig. 2
and in the adjustment position according to Fig. 4, the
cut surface 21 of the tube or profile is located in or
approximately parallel with the tangential plane 22 of the
brush 5. Furthermore, the adjustment setting is such that
the second axis of rotation 7 extends through the cut sur-
face 21, preferably through its central or middle region.

It will be apparent from Figs. 1 and 2 taken together
that thefirst and second axes of rotation 6 and 7, respec-
tively, are transversely directed in relation to one another,
however, preferably approximately at right angles. More-
over, the axes 6 and 7 suitably intersect one another at
a common point.

In Fig. 3, the retainer device 4 and the brush 5 have
been turned through approximately 90° about the sec-
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ond axis of rotation 7 in relation to that illustrated in Fig.
2. Also in this position of rotation of the brush 5, the cut
surface 21 of the tube or profile 23 lies in or parallel with
the tangential plane 22 of the brush 5. Furthermore, the
second axis of rotation 7 extends through the cut surface
21, preferably through its central region. It will also be
clearly apparent that the axes 6 and 7 are transversely
directed and are preferably at right angles in relation to
one another.

The method of deburring using the above-described

apparatus proceeds in the following manner:
The angle of inclination of the frame arrangement 1 in
relation to the horizontal plane 26, and thereby also the
angle of inclination of the second axis of rotation 7 (see
Fig. 2) is set in response to a display device which shows
the inclination of the frame arrangement 1 in relation to
the horizontal plane 26 and the frame or foundation of
the machine. It will here be assumed that the longitudinal
direction of the tube or profile 23 also lies in a horizontal
plane.

The angle of adjustment a (Fig. 2) of the frame
arrangement 1 is, in this situation, adapted in response
tothe angle between the longitudinal direction of the tube
or profile and the direction of the cut surface 21. In, for
example, a tube mitred at 45°, the angle a will be 45°,
while the angle o will be 0 in a straight cut tube.

One the frame arrangement 1 has been adjusted in
response to the cutting angle of the tube or profile, the
guide is placed in such a manner that the second axis of
rotation 7 will pass through the cut surface 21, preferably
as close to its centre as possible. The adjustment of the
guide may, here, take place in both the vertical direction
(according to the arrow 24) and in the horizontal direction
(inthe longitudinal direction of the pivot axis 2). This com-
pleted, the apparatus is set for use, whereatfter the drive
motor 14 may be started. Here, the brush 5 will rotate,
not only about the first axis of rotation 6, but also, and
preferably at lower speed, about the second axis of rota-
tion 7. Once the machine has been started, the tubes or
profiles 23 which are to be deburred, are moved in the
longitudinal direction into the guide until the cut surface
21 comes into contact with the brush 5. Once the brush
5 has completed a number of rotations about the second
axis 7, the deburring operation is completed.

Thanks to the rotation of the brush 5 about the sec-
ond axis of rotation 7, all walls in, for example, a square
tube will be touched and processed by the brush, both
in a direction from inwards and out from the centre of the
tube and in a direction from outwards and in towards the
centre of the tube. Hereby, both the external and internal
edges of the tube will be deburred in both directions.

DESCRIPTION OF ALTERNATIVE EMBODIMENTS

It has been presupposed in the foregoing that the
movement of the brush 5 about the second axis of rota-
tion 7 is to be a continuous rotational movement. Accord-
ing to the present invention however, this is not
necessary, but instead the movement may be a stepwise

10

15

20

25

30

35

40

45

50

55

rotational movement, an alternating movement and a
movement in which each phase should extend recipro-
cally through at least 360°.

It has further been presupposed in the foregoing that
the frame arrangement 1 is to be pivotally secured in the
foundation or frame of the machine proper and be pivotal
about the pivot axis 2. According to the present invention,
it is essential that the angle between the second axis of
rotation 7 and the longitudinal direction of the workpieces
23 which are to be deburred may be set in response to
the angle of cut of the workpiece. However, such a setting
or adjustment may also be made with a fixed mounting
of the frame arrangement by pivotal adjustment of the
guide.

It will be apparent from Fig. 1 that the extent of the
brush 5 in the axial direction is greater than the width of
the cut surface 21. This is not entirely necessary accord-
ing to the present invention, but the guide may instead
be reciprocally displaceable while deburring is in
progress in a direction which is parallel with the pivot axis
2.

The present invention may be modified without
departing from the spirit and scope of the appended
Claims.

Claims

1. A method of deburring cut surfaces on tubes or pro-
files (23) comprising the step that the cut surface
(21) is brought into contact with the periphery of a
substantially circular brush (5) rotating about a first
axis (6), characterized in that the cut surface (21)
and the brush (5) are brought to such a mutual posi-
tion that the cut surface is approximately encom-
passed in or is approximately parallel with a
tangential plane (22) to the brush (5); and that a
movement is imparted to the brush about a second
axis (7) which is approximately at right angles to, or
at least transversely directed to the cut surface (21).

2. The method as claimed in Claim 1, characterized
in that the second axis (7) extends through the cut
surface (21) preferably through its central or middle
region.

3. The method as claimed in Claim 1 or 2, character-
ized in that the movement about the second axis
(7) takes place continuously as a rotational move-
ment.

4. The method as claimed in Claim 1 or 2, character-
ized in that the movement about the second axis
(7) takes place stepwise.

5. The method as claimed in any of Claims 110 3, char-
acterized in that the movement of the brush (5)
about the second axis (7) takes place more slowly
than about the first axis (6).
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The method as claimed in any of Claims 1 to 5, char-
acterized in that the tube or profile (23) is passed
in its longitudinal direction into a guide and into con-
tact with the brush (5).

The method as claimed in Claim 6, characterized
in that the mutual position between the second axis
(7) and the longitudinal direction of the guide is
adjusted for alignment of the cut surface (21)
approximately in or approximately parallel with the
tangential plane (22) of the brush.

The method as claimed in any of Claims 1to 7, char-
acterized in that the first (6) and the second (7)
axes intersect preferably at a right angle.

An apparatus for deburring cut surfaces (21) of tubes
or profiles (23) comprising a preferably circular
brush (5) rotary about a first axis (6), a guide for
aligning the tube or profile (23), and a power unit for
driving the brush (5), characterized in that the
guide is arranged to align the tube or profile (23)
such that its cut surface (21) is approximately
encompassed in or is approximately parallel with a
tangential plane (22) to the brush (5); and that the
power unit includes means (8, 16-20) for the move-
ment of the brush (5) about a second axis (7) which
is transversely directed, but preferably approxi-
mately at right angles to the cut surface (21).

The apparatus as claimed in Claim 9, characterized
in that the second axis (7) extends through the cut
surface (21), preferably through its central or middle
region.

The apparatus as claimed in Claim 9 or 10, charac-
terized in that the first (6) and the second (7) axes
intersect one another preferably at approximately a
right angle.

The apparatus as claimed in any of Claims 9 to 11,
characterized in that the second axis (7) extends
through the central region of the brush (5) counting
in the axial direction thereof.

The apparatus as claimed in any of Claims 9 to 12,
characterized in that the drive unit is operative to
rotate the brush (5) at a lower speed about the sec-
ond (7) axis than about the first (6) axis.

The apparatus as claimed in any of Claims 9 to 13,
characterized in that the drive unit includes a frame
(1) with a journal device (3), a first drive shaft (9)
which extends through and is journalled in the jour-
nal device for driving the brush (5) about the first axis
(6), and a second, tubular drive shaft (8) which sur-
rounds the first and which extends through and is
journalled in the journal device (3) for driving the
brush (5) about the second axis (7).
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15.

16.

The apparatus as claimed in Claim 14, character-
ized in that the frame (1) carries a drive motor (14)
which, by the intermediary of power transmission
means (11-13), is drivingly connected to the first
drive shaft (9); and that the first drive shaft is driv-
ingly connected to the second drive shaft (8) by the
intermediary of a reduction transmission (18) carried
by the frame (1).

The apparatus as claimed in any of Claims 14 or 15,
characterized in that the frame (1) is pivotal about
an axis (2) which is approximately at right angles to
the longitudinal direction of the guide.
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