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ABSTRACT

A feed unit for an automatic saw cutting machine is disclosed. The feed unit includes a first
pair of motor-driven lower rollers for moving first tubes forward along a first feed axis, a
second pair of motor-driven lower rollers for moving second tubes forward along a second
feed axis parallel to the first feed axis. Upstream rollers of said first pair of lower rollers and
of said second pair of lower rollers are rotatably mounted about a first transverse axis of
rotation, which is inclined by an angle of inclination between 0° and 60° to the horizontal. A
separating element is also provided and is alternatively movable between a rest position and a
working position, in which it is placed between the first and second tubes so as to prevent

these tubes from being in contact with each other.

Date Regue/Date Received 2020-09-10
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Feed unit for an automatic saw cutting machine for cutting tubes in double-tube cutting

mode

The present invention relates in general to an automatic saw cutting machine for cutting
tubes in double-tube cutting mode, and more specifically to a roller feed unit for such a

machine.

In the description and claims which follow, the term "tube" is used to designate any elon-
gated body having a uniform cross-section along its longitudinal axis, the cross-section be-
ing either open or closed. Morcover, the terms "longitudinal” and "transverse" are used to
designate the forward direction (or feed direction) of the tubes and any direction lying in a

plane perpendicular to the longitudinal direction, respectively.

As is known, a machine of the above-identified type basically comprises a loading unit for
loading the tubes to be cut, a roller feed unit for feeding the tubes to the cutting area, a
chuck for clamping the tubes during the cutting operation and a cutting head provided with
a circular saw for cutting the tubes. The machines currently available on the market can be
classified in two main categories: 1) machines arranged to carry out the cutting process in
the so called single-tube cutting mode, i.e. to cut one tube at a time; and 2) machines ar-
ranged to carry out the cutting process in the so called double-tube cutting mode, i.e. to cut
two tubes at a time. The configuration and the operation of the loading unit and of the feed
unit of a machine vary in particular depending on the cutting mode that is used in that ma-

chine.

The loading unit typically comprises a tube collecting area, a conveying device and a se-
lecting device. The tubes to be cut are collected in the collecting area, with their longitudi-
nal axes parallel to each other, and are moved laterally from that area by means of the con-
veying device, which comprises for example a set of chains, to the selecting device, in

which the tubes are selected two by two.

The feed unit receives the two tubes from the loading unit and feed them to the cutting ar-
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ea, where the two tubes are clamped by the chuck and then cut to size by the circular saw
of the cutting head. In the saw cutting machines with roller feed unit, like that of the pre-
sent invention, the cut length of the two tubes is defined by a respective abutment member

against which the tube to be cut is urged until abutment.

Figures 1 and 2 of the attached drawings schematically show a transverse section view (i.c.
a section view through a section plane perpendicular to the longitudinal axis of the tubes to
be cut) and a side view, respectively, of a known example of a roller feed unit for a saw
cutting machine for cutting tubes in double-tube cutting mode. With reference to Figures 1
and 2, the feed unit is generally indicated 10 and comprises first of all a first pair of lower
rollers 12a, 12b, that is to say, an upstream lower roller and a downstream lower roller
(wherein the terms "upstream” and "downstream" are referred to the forward direction of
the tubes, indicated by arrow F), respectively, that are associated to a first tube feed line
(left-hand line, with respect to the point of view of a person looking at Figure 1), the axis
of which is indicated x1, and a second pair of lower rollers 14a, 14b, that is to say, an up-
stream lower roller and a downstream lower roller, respectively, that are associated to a
second tube feed line (right-hand line, with respect to the point of view of a person looking
at Figure 1), the axis of which is indicated x2. The upstream lower rollers 12a, 14a are ro-
tatably mounted about the same transverse axis of rotation y,, in particular a horizontal ax-
is of rotation. Likewise, the downstream lower rollers 12b, 14b are rotatably mounted
about the same transverse axis of rotation yy, in particular a horizontal axis of rotation,
hence parallel to the axis of rotation y, of the upstream lower rollers. The lower rollers
12a, 12b, 14a, 14b are all motor-driven rollers and therefore will also be referred to herein-

after as driving rollers.

The feed unit 10 of Figures 1 and 2 further comprises a first pair of upper rollers 16a, 16b,
that is to say, an upstream upper roller and a downstream upper roller, respectively, that
are associated to the first tube feed line (axis x1), and a second pair of upper rollers 18a,
18b, that is to say, an upstream upper roller and a downstream upper roller, respectively,
that are associated to the second tube feed line (axis x2). Like the lower rollers, the up-

stream upper rollers 16a, 18a are rotatably mounted about the same transverse axis of rota-
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tion y's, in particular a horizontal axis of rotation, and the downstream upper rollers 16b, 18b
are also rotatably mounted about the same transverse axis of rotation y's, in particular a
horizontal axis of rotation, which is therefore parallel to the axis of rotation y's of the
upstream upper rollers. The upper rollers 16a, 16b, 18a, 18b may either be idly mounted about
the respective axes of rotation or be motor-driven. Moreover, the upper rollers 16a, 16b, 18a,
18b are vertically movable, for example by means of a rocking support 20, to be urged each
towards a respective lower roller 12a, 12b, 14a, 14b with a given preload (that can be adjusted
for each upper roller independently of the other rollers), in order to ensure that each tube
(indicated T1 for the first feed line and T2 for the second feed line) is clamped with a given
clamping force between a lower roller and an upper roller. Therefore, the upper rollers will

also be referred to hereinafter as pressing rollers.

The feed unit 10 of Figures 1 and 2 further comprises side retaining rollers, that are idly
mounted about respective vertical axes of rotation, namely a series of first side rollers 22
(only shown in Figure 1) adapted to retain laterally the tube(s) along the first feed line (axis
x1), a series of second side rollers 24 (only shown in Figure 1) adapted to retain laterally the
tube(s) along the second feed line (axis x2) and a series of intermediate rollers 26 that are

interposed between the two lines of tubes T1 and T2 that are fed to the cutting area.

In a known feed unit for an automatic saw cutting machine for cutting tubes in double-tube
cutting mode, like the one described above with reference to Figures 1 and 2, the two feed
lines are plainly distinct from each other, since the tubes on the two feed lines are always kept

at a distance from each other by means of the intermediate rollers.

It is an object of the present invention to provide a feed unit for an automatic saw cutting
machine for cutting tubes in double-tube cutting mode that is structurally simpler and less

expensive than the prior art described above.

According to an object of the present invention, there is provided a feed unit for an automatic
saw cutting machine for cutting tubes in double-tube cutting mode, the feed unit comprising a
first pair of motor-driven lower rollers, that is to say, an upstream lower roller and a

downstream lower roller, respectively, for moving first tubes forward along a first feed axis, a

Date Regue/Date Received 2020-09-10
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second pair of motor-driven lower rollers, that is to say, an upstream lower roller and a
downstream lower roller, respectively, for moving second tubes forward along a second feed
axis parallel to the first feed axis, a first pair of upper rollers, that is to say, an upstream upper
roller and a downstream upper roller, respectively, for urging said first tubes against said first
pair of lower rollers, a second pair of upper rollers, that is to say, an upstream upper roller and
a downstream upper roller, respectively, for urging said second tubes against said second pair
of lower rollers, a plurality of first side rollers for retaining laterally said first tubes, and a
plurality of second side rollers for retaining laterally said second tubes, wherein the upstream
rollers of said first pair of lower rollers and of said second pair of lower rollers are rotatably
mounted about a first transverse axis of rotation, wherein the downstream rollers of said first
pair of lower rollers and of said second pair of lower rollers are rotatably mounted about a
second transverse axis of rotation parallel to said first transverse axis of rotation, wherein the
upstream rollers of said first pair of upper rollers and of said second pair of upper rollers are
rotatably mounted about a third transverse axis of rotation parallel to said first transverse axis
of rotation, wherein the downstream rollers of said first pair of upper rollers and of said
second pair of upper rollers are rotatably mounted about a fourth transverse axis of rotation
parallel to said first transverse axis of rotation, and wherein each upper roller is adapted to be
moved towards a respective lower roller to clamp a respective tube against said lower roller,
wherein said first transverse axis of rotation is inclined by an angle of inclination between 0°
and 60°, limits included, to the horizontal, and in that it further comprises a separating
element alternatively movable between a rest position, in which it is wholly placed below the
plane passing through said first and second feed axes and therefore it is not interposed
between said first and second tubes, whereby said first and second tubes are in contact with
each other, and a working position, in which it is placed between said first and second tubes

s0 as to prevent these tubes from being in contact with each other.

The features and the advantages of the invention will clearly result from the following
detailed description, given purely by way of non-limiting example with reference to the

appended drawings, in which:

Date Regue/Date Received 2020-09-10
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Figures 1 and 2 show schematically a transverse section view and a side view,
respectively, of a roller feed unit for a saw cutting machine for cutting tubes in double-tube
cutting mode according to the prior art;

Figures 3 and 4 show schematically a transverse section view and a side view,
respectively, of a roller feed unit for a saw cutting machine for cutting tubes in double-tube
cutting mode according to an embodiment of the present invention;

Figures 5 and 6 are perspective views, from two different points of view, of a
roller feed unit for a saw cutting machine for cutting tubes in double-tube cutting mode
according to an embodiment of the present invention; and

Figure 7 is a front elevation view of the feed unit of Figures 5 and 6.

With reference to Figures 3 to 7, where parts and elements identical or corresponding to those
of Figures 1 and 2 have been given the same reference numerals, a roller feed unit (hereinafter
simply referred to as "feed unit") for a saw cutting machine for cutting tubes in double-tube
cutting mode (hereinafter simply referred to as "saw cutting machine") is generally indicated

10.

The feed unit 10 comprises a first pair of lower rollers, or driving rollers, 12a, 12b which are
adapted to move first tubes (indicated T1) forward along a first feed axis xI and are located
upstream and downstream, respectively, with respect to the forward direction (indicated by

arrow F) of the tubes.

The feed unit 10 further comprises a second pair of lower rollers, or driving rollers, 14a, 14b,
which are adapted to move second tubes (indicated T2) forward along a second feed axis x2

parallel to the first feed axis xI and are located upstream and downstream, respec-

Date Regue/Date Received 2020-09-10
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tively, with respect to the forward direction F of the tubes.

The upstream lower rollers 12a, 14a are rotatably mounted about the same transverse axis
of rotation y,, in particular an axis of rotation inclined by an angle o (shown in Figures 3
and 7) to the horizontal. The angle of inclination a is an acute angle and will be typically
comprised between 0° and 60° (limits included), preferably equal to 30° approximately.
Likewise, the downstream lower rollers 12b, 14b are rotatably mounted about the same
transverse axis of rotation yy,, which is inclined by the same angle of inclination a to the

horizontal.

The lower rollers 12a, 12b, 14a, 14b arc all motor-driven rollers. Preferably, these rollers
are operated at the same time by a single motor 28, which may be for example a hydraulic

motor or an electric motor.

Although in the embodiment proposed herein two distinct upstream lower rollers 12a, 14a
are provided for, these rollers might also be made as a single piece. When the two up-
stream lower rollers 12a, 14a arc made as separate parts, it is however advantageous to
connect these rollers to each other in such a manner that they rotate as a single body about
the transverse axis of rotation y,. The same applies to the downstream lower rollers 12b,
14b. Although in the embodiment proposed herein two distinct downstream lower rollers
12b, 14b are provided for, these rollers might also be made as a single piece. When the two
downstream lower rollers 12b, 14b are made as separate parts, it is however advantageous
to connect these rollers to cach other in such a manner that they rotate as a single body

about the transverse axis of rotation yy,.

The feed unit 10 further comprises a first pair of upper rollers, or pressing rollers, 16a,
16b, which are located upstream and downstream, respectively, with respect to the forward
direction F of the tubes and are associated to the first feed axis x1, and a second pair of
upper rollers 18a, 18b, which are located upstream and downstream, respectively, with re-
spect to the forward direction F of the tubes and are associated to the second feed axis x2.

Like the lower rollers, the upstream upper rollers 16a, 18a are rotatably mounted about the
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same transverse axis of rotation y',, in particular an axis of rotation inclined by the afore-
said angle of inclination a to the horizontal, and the downstream upper rollers 16b, 18b are
also rotatably mounted about the same transverse axis of rotation y'y, inclined by the same

angle of inclination a to the horizontal.

The upper rollers 16a, 16b, 18a, 18b are idly mounted about the respective axes of rotation.
Moreover, each upper roller 16a, 16b, 18a, 18b is movable towards a respective lower roll-
er 12a, 12b, 14a, 14b with a given preload (which can be adjusted for each upper roller in-
dependently of the other rollers), so as to ensure that each tube is clamped with a given
clamping force between a lower roller and an upper roller. In this connection, the upstream
upper rollers 16a, 18a are supported by a respective support body 30a, which can be
moved relative to the upstream lower rollers 12a, 14a, along the direction joining the axes
of rotation y, and y', of these rollers, by means of a respective linear actuation device 32a,
made for example as a hydraulic actuation device. Likewise, the downstream upper rollers
16b, 18b are supported by a respective support body 30b, which can be moved relative to
the downstream lower rollers 12b, 14b, along the direction joining the axes of rotation y,
and y', of these rollers, by means of a respective linear actuation device 32b, which is also
made for example as a hydraulic actuation device and is operable independently of the lin-

ear actuation device 32a.

The feed unit 10 further comprises a series of first side rollers 22 for laterally retaining the
tubes T1 that are being moved forward along the first feed axis x1 and a series of second
side rollers 24 for laterally retaining the tubes T2 that are being moved forward along the
second feed axis x2. Both the side rollers 22 and the side rollers 24 are idly mounted each
about the respective axis of rotation. As can be seen in Figure 7, the first side rollers 22 are
mounted on the stationary portion of the feed unit 10 and are oriented with their own axes
of rotation inclined by an angle B comprised between 45° and 90° (limits included), pref-
erably an angle equal to 75°, to the plane passing through the axes of rotation y, and y, of
the lower rollers 12a, 12b, 14a, 14b. As far as the second side rollers 24 are concerned, a
number of them are supported by the support body 30a so as to be movable with this latter

along the direction joining the axes of rotation y, and y', of the upstream rollers 12a, 14a,
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16a, 18a, whereas the remaining ones are mounted on the stationary portion of the feed
unit 10. In the example illustrated in Figures 5 to 7, there are four first side rollers 22 and
two second side rollers 24, one of which is supported by the support body 30a while the
other is supported by the stationary portion ot the feed unit 10, but the number of side roll-

ers may of course be different from the one illustrated herein.

As can be easily noticed from Figure 7, by virtue of the inclined orientation of the axes of
rotation y, and y, of the lower rollers, the two tubes T1 and T2 that are being loaded each
time by means of the loading device (not shown) of the saw cutting machine are initially in
contact with each other and move in the forward direction F remaining in contact with
each other, clamped at the bottom by the lower rollers 12a, 12b, 14a, 14b, at the top by the
upper rollers 16a, 16b, 18a, 18b and laterally by the first side rollers 22 and the second side

rollers 24.

The feed unit 10 further comprises a separating element 34, which is made in particular as
a thin sheet- or plate-like element and is longitudinally interposed between the upstream
lower rollers 12a, 14a and the downstream lower rollers 12b, 14b and transversely inter-
posed between the two tube feed axes x1 and x2. More specifically, the separating element
34 is arranged with its own middle plane perpendicular to the plane passing through the
axes x1 and x2 (which will be also referred to hereinafter as slide plane and coincides with
the plane passing through the axes of rotation y, and y, of the lower rollers 12a, 12b, 14a,

14b) and at the same distance therefrom, as shown in Figure 3.

The separating element 34 is operable by means of a respective actuation device 42 to be
alternatively moved between a rest position (Figure 4), in which it is placed wholly below
the slide plane and hence not interposed between the tubes that are being moved forward
simultaneously towards the cutting area along the two feed axes, and a working position
(Figure 3), in which it is instead interposed between the tubes that are being moved for-
ward simultaneously towards the cutting area along the two feed axes, thus preventing

these tubes from being in contact - as would normally occur - with each other.
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According to an embodiment of the invention, the actuation device 42 associated to the
separating element 34 is a linear actuation device, such as a pneumatic cylinder, and more
specifically a linear actuation device adapted to control the movement of the separating el-
ement in a direction perpendicular to the slide plane (direction indicated by double arrow L

in Figure 3).

The separating element 34 is moved from the rest position to the working position defined
above for a short time during the tube change phase under control of an electronic control
unit which governs the operation of the machine. In the normal operation of the machine,
the two tubes T1 and T2 to be cut are each in contact with both the respective upstream
and downstream driving rollers (rollers 12a, 12b for the tube T1 and rollers 14a, 14b for
the tube T2) and are moved forward simultaneously by these rollers each time by a dis-
tance sufficient to bring each tube into abutment against an abutment member suitably po-
sitioned so as to define the desired cut length. The tube change phase takes place when the
two tubes T1 and T2 that are.being worked (hereinafter referred to as "old tubes") are
about to be finished and at a certain time loose contact with the upstream rollers (both the
motor-driven rollers 12a, 14a and the pressing rollers 16a, 18a), so that they are driven

from that time by the downstream driving rollers 12b, 14b only.

In this regard, in the present embodiment the loss-of-contact condition, i.e. the fact that the
tubes that are being worked loose contact with the upstream rollers, is detected by means
of rotary sensors 40 (Figures 5 'and 6) associated to the upstream pressing rollers 16a, 18a,
as well as by means of two photocells or similar optical detection devices (that are not
shown in the drawings, but are anyway of per—sé—known type), each of which is placed up-
stream of the upstream rollers of a respective tube feed axis. Other ways for detecting the
fact that the tubes under working have lost contact with the upstream rollers can of course

be envisaged and are all regarded as falling within the scope of the present invention.

Once the loss-of-contact condition has been detected, the machine automatically loads two
new tubes by means of the loading device described in the introductory part of the present

description. In order to allow each of the two new tubes to be inserted between the respec-
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tive upstream driving roiler 12a, 14a and the respective upstream pressing roller 16a, 18a
of the feed unit 10, the upstream pressing rollers 16a, 18a are moved away from the asso-
ciated upstream driving rollers 12a, 14a by suitable movement of the support body 30a by

means of the respective linear actuation device 32a.

The new tubes loaded in the feed unit 10 will be each at a certain distance from the old
tube along the same feed axis. In order to ensure that the machine is working properly, in
particular that the required cut tolerances are met, each new tube must be brought in con-
tact with the old tube along the same feed axis. This is obtained by clamping the old tubes
by means of the chuck and by moving the new tubes forward by means of the upstream

driving rollers 12a, 14a, until the new tubes abut against the respective old tubes.

The separating element 34 is moved into the working position as soon as the two new
tubes have been loaded, thus being interposed between these tubes, and is kept in this posi-
tion until the new tubes have been brought into abutment each with the old tube along the
same feed axis. With the separating element 34 in the working position, the two new tubes
are separated from each other and can therefore be moved forward, without the risk that
they interfere with each other, to be brought into abutment each against the old tube along
the same feed axis. Once the condition of abutment between the new and old tubes has
been detected, for example by means of the above-mentioned rotary sensors 40, the sepa-
rating element 34 is brought back into the rest position and the tubes along the two feed

axes return in contact with each other.,

The two photocells (or the similar optical detection devices) mentioned above are used,
along with the rotary sensors 40, to establish the difference in the longitudinal position be-
tween the two tubes that are being fed simultaneously to the cutting area. More specifi-
cally, when either of the photocells does not detect the presence of the tube anymore, since
the end portion of the tube has passed beyond the longitudinal position checked by that
photocell, the electronic control unit of the machine stores the measure given at that time
by the rotary sensor mounted on the corresponding upstream pressing roller (16a or 18a).

The same takes place with the other photocell and with the other rotary sensor, in that the
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clectronic control unit of the machine stores the measure given by that rotary sensor at the
time when the associated photocell does not detect the end portion of the tube anymore.
The two measures thus stored are compared with each other to establish the relative longi-
tudinal position of the two tubes and to control, on the basis of this position, the tube feed-

ing operation and the tube trimming operation.

As will clearly result from the above description, a feed unit for an automatic saw cutting
machine for cutting tubes in double-tube cutting mode according to the present invention
offers the advantage of being structurally less complicated, and hence less expensive, than
the prior art discussed in the introductory part of the description. Instead of having two
tube feed lines totally independent of each other, with the tubes always kept separated
from each other by the intermediate rollers, the feed unit according to the present invention
works, in fact, like a single-tube feed unit, as it moves the two tubes forward simultane-
ously on pairs of driving rollers inclined to the horizontal and keeps the two tubes sepa-
rated from each other by means of the separating element only during the tube change
phases. A further advantage that is obtained with the use of a feed unit according to the
present invention is that less time is required to set up the machine, as the number of parts
that have to be replaced to adapt the machine to a different diameter of the tubes to be cut

is smaller.

Naturally, the principle of the invention remaining unchanged, the embodiments and the
constructional details may be greatly modified with respect to those described and illus-

trated purely by way of a non-limiting example.

For example, although the invention is described and illustrated herein with reference to an
embodiment in which the angle of inclination of the axes of rotation of the lower and up-
per rollers, and hence of the slide plane, to the horizontal is an angle larger than 0°, in par-
ticular an angle approximately equal to 30°, this angle might also be equal to 0°. In this
case, since the weight force acting on the tubes does not have a component that is oriented
parallel to the slide planc and that can therefore keep the tubes moving forward along the

two feed axes x1 and x2 in contact with each other, the contact between the tubes will be
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ensured by suitable configuration of the side rollers.
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CLAIMS:

1. Feed unit for an automatic saw cutting machine for cutting tubes in double-
tube cutting mode, the feed unit comprising

a first pair of motor-driven lower rollers, that is to say, an upstream lower
roller and a downstream lower roller, respectively, for moving first tubes forward along a first
feed axis,

a second pair of motor-driven lower rollers, that is to say, an upstream lower
roller and a downstream lower roller, respectively, for moving second tubes forward along a
second feed axis parallel to the first feed axis,

a first pair of upper rollers, that is to say, an upstream upper roller and a
downstream upper roller, respectively, for urging said first tubes against said first pair of
lower rollers,

a second pair of upper rollers, that is to say, an upstream upper roller and a
downstream upper roller, respectively, for urging said second tubes against said second pair of
lower rollers,

a plurality of first side rollers for retaining laterally said first tubes, and

a plurality of second side rollers for retaining laterally said second tubes,
wherein the upstream rollers of said first pair of lower rollers and of said second pair of lower
rollers are rotatably mounted about a first transverse axis of rotation,
wherein the downstream rollers of said first pair of lower rollers and of said second pair of
lower rollers are rotatably mounted about a second transverse axis of rotation parallel to said
first transverse axis of rotation,
wherein the upstream rollers of said first pair of upper rollers and of said second pair of upper
rollers are rotatably mounted about a third transverse axis of rotation parallel to said first
transverse axis of rotation,
wherein the downstream rollers of said first pair of upper rollers and of said second pair of
upper rollers are rotatably mounted about a fourth transverse axis of rotation parallel to said

first transverse axis of rotation, and

Date Regue/Date Received 2020-09-10
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wherein each upper roller is adapted to be moved towards a respective lower roller to clamp a
respective tube against said lower roller,

wherein said first transverse axis of rotation is inclined by an angle of inclination between 0°
and 60°, limits included, to the horizontal, and wherein it further comprises a separating
element alternatively movable between a rest position, in which it is wholly placed below the
plane passing through said first and second feed axes and therefore it is not interposed
between said first and second tubes, whereby said first and second tubes are in contact with
each other, and a working position, in which it is placed between said first and second tubes

s0 as to prevent these tubes from being in contact with each other.

2. Feed unit according to claim 1, wherein the separating element is a thin sheet-
or plate-like element arranged with its middle plane perpendicular to the plane passing
through said first and second feed axes and at the same distance from said first and second

feed axes.

3. Feed unit according to claim 1 or claim 2, further comprising a linear actuation
device for controlling the movement of the separating element between said rest and working
positions along a direction perpendicular to the plane passing through said first and second

feed axes.

4. Feed unit according to any one of claims 1 to 3, further comprising a single
motor for rotating at the same time said first pair of lower rollers and said second pair of

lower rollers about the respective axes of rotation.

5. Feed unit according to any one of claims 1 to 4, wherein the upstream rollers of
said first pair of lower rollers and of said second pair of lower rollers and/or the downstream
rollers of said first pair of lower rollers and of said second pair of lower rollers are made in a

single piece.

6. Feed unit according to any one of claims 1 to 5, wherein said first pair of upper
rollers and/or said second pair of upper rollers are idly mounted about the respective axes of

rotation.

Date Regue/Date Received 2020-09-10
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7. Feed unit according to any one of claims 1 to 6, wherein said angle of

inclination is between 15° and 45°, limits included.

8. Feed unit according to any one of claims 1 to 7, wherein said first side rollers
are oriented with their axes of rotation inclined to the plane passing through said first and

second axes of rotation by an angle between 45° and 90°, limits included.

Date Regue/Date Received 2020-09-10
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