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ABSTRACT

To reduce the manufacturing costs of air-swept roller mills and
comparable mills and for optimizing the grinding and classifying processes via the
flow direction of the fluid-grinding material mixture, according to the invention a
blade ring is provided, which has pivotable guide blades. The blade rng is
constructed as a polygon blade ring in segmented form with at least one outer
Jacket ring or outer ring, which is constructed in segmented., polygonal manner

and comprises a plurality of outer polygonal segments formed from planar sheet

metal blanks. One or more pivotable guide blades can be arranged with an

upper, lower or central pivot axis on the polygonal segments and can be pivoted
and locked with no or few stages.
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BLADE RING FOR AIR-SWEPT ROLLER MILLS

This invention relates to a blade ring for air-swept roller mills having
an outer ring and an inner ring, between which are positioned guide blades,
accompanied by the formation of flow ducts.

Air-swept roller mills, bowl mills and also vertical air flow mills have
grinding rolls rotatable about a fixed axis and which are placed on a rotary
grinding bowl. Between the grinding bowl and the mill casing is formed an

annular space, in which are positioned substantially radially oriented guide blades

for guiding an upward carrier gas flow, e.g. an air flow, with which the ground

material is supplied to a classifier. The annular space Is constructed as an

annuius and with the guide blades located therein is referred to as blade rings
and sometimes as nozzle rings.

Known blade rings comprise a rolled, cylindrical or conical outer ring
and inner ring or a combination of a conical outer or inner ring and a cylindrical
inner or outer ring, between which are positioned the guide biades. The guide
blades form flow ducts, which generally have a rectangular cross-section.

Apart from these blade rings comprising rolled rings and welded-in
guide blades, cast blade rings are also known.

The known blade rings are associated with relatively high
manufacturing costs. In the case of large roller mills, which can have blade rings
with an external diameter up to 7 m, additionally the transportation and
installation are difficult to control and are costly. It is therefore known to segment
the blade rings and to assemble in situ the individual segments or annular
sectors. However, segmentation presupposes an annealing treatment, so that
the ring structure is stress-relieved and separating cuts for producing the
segments give rise to no deformation and in particular no cracking. Another
disadvantage of known blade rings is that it is impossible to optimize the grinding
and classifying process via the flow direction of the fluid introduced into the
grinding chamber through the blade ring and the two-phase mixture of the fluid

and the grinding material particles supplied to a classifier without dismantling the
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blade ring and fitting a blade ring with a different inclination of the individual guide

blades.

In a blade ring known from DE 34 18 196 A1, the flow conditions are
varied during mill operation by adjustably positioned outer ring segments. The
guide blades are fixed and secured with an unchanged angle of inclination to the
inner ring or inner ring segments and project outwards between terminal guidance
and fixing parts. In the case of a maximum cross-section of the flow ducts, the
horizontally adjustable outer ring segments extend up to the mill casing and in the
case of a minimized cross-section to the guide blades.

A free annular space of the blade ring resulting from the travel of the
outer ring segments, is disadvantageous because through this free annular space
the fluid flow flows in such a way that it is not influenced by the inclination of the
quide blades. '

Another disadvantage iIs the lateral guidance and fixing parts, which
define an outer ring segment and an inner ring segment and represent
undesirable covers of the blade ring cross-section.

An object of the invention is to provide a blade ring for air-swept roller
mills and comparable mills, which is of relatively simple construction and permits
an optimization of the grinding and classifying process, particularly during mill
operation.

According to the present invention, there is provided a blade ring for
an air-swept roller mill comprising an outer ring, an inner ring and guide blades,
sald guide blades being arranged between said outer ring and said inner ring to
facilitate formation of flow ducts, said guide blades being pivotably arranged and
fixable at a predeterminable pivot angle a.

Thus, one fundamental feature of the invention is to provide a blade
ring with pivotable guide blades. As a result of the fact that the guide blades are
arranged pivotably and can be fixed with a pivot angle adapted to the particular
requirements, it is possible to optimize the flow direction of the fluid or carrier gas
supplied through the blade ring to the grinding chamber and to influence the flow

direction of the two-phase mixture of fluid and grinding material particles in the

grinding-classifying chamber of the mill. It is possible to carry out the inventive

-2 .
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optimization of the grinding and classifying processes of a mill by means of a
variable guide blade inclination without any costly dismantling of a blade ring and
fitting a new blade ring with a different blade inclination.

Advantageously the guide blades are pivotably fixed by their pivot axis
to the outer ring or an outer jacket of the blade ring and can be adjusted by
means of a mechanism accessible from the outside. There is consequently no
need to interrupt mill operation, in order to vary the flow direction of the fluid and
the fluid-grinding material mixture via a modified inclination of the guide blades.

It is advantageous that the guide blades of the blade ring are pivotable
in a pivoting range formed by a pivot angle a of approximately 30° to 150°. The
pivot angle a is related to a horizontal plane placed through the pivot axis of the
guide blades and which runs parallel to the associated flow surface of the blade
ring. The blade ring can have an outer jacket or an outer ring and an inner jacket
or an inner ring or an outer ring and an inner ring of an outer surface of the
grinding bowil.

Through an adjustment of the inclination with a pivot angle in the range
of approximately 30° to approximately 150° or of -30° to 90° or 90° to 150°, the
possibility exists of not only forcing the fluid flow in a direction coinciding with the
rotation direction of the grinding bowl, but also in a direction opposite to the
rotation direction of the grinding bowl.

In order to achieve a complete influence on the fluid flow direction, it
IS appropriate to construct the outer jacket ring, hereinafter referred to as the
outer ring for simplification purposes, and the inner jacket ring, hereinafter
referred to as the inner ring for simplification purposes, in such a way that the
pivotable guide blades for each settable pivot angle form the narrowest possible
gap with respect to the adjacent wall surfaces, particularly to the outer ring. It is
therefore advantageous if at least the outer ring has a planar surface running
perpendicular to the guide blades in the pivoting areas of the individual guide
blades.

According to a particularly preferred embodiment, the blade ring

comprises a plurality of polygonal segments, which are planar and not curved and

are connected to a closed polygon. Such a polygonal blade ring in segment form

-3 -




10

15

20

25

30

CA 02283365 1999-09-24

IS much more advantageous compared with the known blade rings, which are
only split up into individual segments following manufacture and then assembled
again /n situ and also compared with the segmented blade ring with horizontally
adjustable outer ring segments as regards manufacture, transportation,
installation and particularly the influencing of the grinding and classifying
processes with the aid of pivotable guide blades for modifying the flow direction
of the fluid-grinding material mixture.

The polygonal blade ring in segment form has, in a particularly
advantageous construction, a polygonal outer ring with a plurality of outer
polygonal segments, whose number and dimension can be determined in
accordance with the size of the blade ring or the mill and as a function of the
length and a predeterminable pivot angle of the pivotable guide blades.

In particular, the pivot angle of one or more guide blades in the vicinity
of an outer polygonal segment determines its minimum length, the length of the
outer polygonal segments being the chords or connecting paths between points
of the polygon located on a circle surrounding the polygon. This leads to an
iInexpensive manufacture of the blade ring constructed as a polygon or the outer

ring in segment form, because the outer polygonal segments and optionally also
the inner polygonal segments can be manufactured from flat metal sheets and
by multiple cutting.

Another advantage is that the blade ring polygonal segments which
can be installed /n situ can be prefabricated and can comprise an outer polygonal
segment with one or more pivotable guide blades or an outer polygonal segment
and associated inner polygonal segment with one or more guide blades pivotably
fixed to both segments.

The pivotable guide blades can have differently positioned pivot axes
and can be fixed in the vicinity of a blade ring segment in accordance with the
pivot axis arrangement. It is particularly advantageous to have guide blades with
a centrally positioned pivot axis. This pivot or adjusting axis is perpendicular to

the flow surfaces of the outer ring segments and inner ring segments, i.e. is
correspondingly inclined in the case of outer and inner ring segments with a

slope. The pivot axis can also be formed in the area of a lower edge of the guide
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blades, which can also be referred to as the gas entry edge compared with a
blade upper edge or a gas exit edge. Fundamentally, through the construction
of the gas entry or exit edges of the guide blades, additional flow influencing can
take place. Particularly in the case of a pivot axis on the lower guide blade edge,
a rounded or streamlined construction is advantageous and this can be continued
In the shape of the guide blades themselves. Thus, the guide blades can be
planar or curved.

For adjusting the inclination of the guide blades, it is advantageous to
use an adjusting mechanism, which permits an adjustment outside the mill casing
and during mill operation. The adjusting mechanism can be provided for one
guide blade, for several guide blades positioned on a blade ring polygonal
segment for groups of guide blades on several blade ring polygonal segments or
for all guide blades and can be constructed for adjusting individual, groups or all
the guide blades.

It is also appropriate to lock the guide blades in their given inclination,
In order to avoid an undesired displacement or "fluttering" of the guide blades.
For example, for locking purposes, it is possible to have a clamping or fixing
device on the guide blades and advantageously on the outer wall of the mill
casing. It is particularly appropriate to integrate the locking of the guide blades
into the adjusting mechanism.

The adjustment of the guide blades can be performed in a particularly

simple variant manually either from the mill interior or from outside the mill. An

automatic setting is possible using per se known mechanical, electrical and
hydraulic elements. For transferring the adjusting movements per se known
drives, e.g. gear drives, crank drives, coupling rods with hinge bearings
particularly ball-and-socket-joints can be used.

Embodiments of the invention will now be described in greater detait
hereinafter the reference to the attached drawings, in which:

Figure 1 shows a perspective detail of a first embodiment of an
Inventive polygonal blade ring in segment form;

Figure 2 shows a perspective detail of a second embodiment of an

iInventive polygonal blade ring in segment form:

- 5.
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Figure 3 is a longitudinal section through an air-swept roller mill in the
vicinity of a polygonal blade ring according to the second embodiment;

Figure 4 is a plan view of an inventive polygonal blade ring in segment
form with pivotable guide blades;

Figure 5 is a larger scale detail of the blade ring of Figure 4;

Figure 6 shows a view of a blade ring polygonal segment of the blade
ring of Figure 5;

Figure 7 Is a plan view of a blade ring polygonal segment of the blade
ring of Figure 5;

Figure 8 Is a view of the blade ring polygonal segment taken along
arrow VIl in Figure 5;

Figure 9 is a longitudinal section through an air-swept roller mill with
a blade ring polygonal segment and adjusting mechanism for a guide blade; and

Figure 10 is a representation identical to Figure 9 with a second
embodiment of an adjusting mechanism for the pivotable guide blades.

Figure 1 shows in exemplified manner a first embodiment of a
polygonal blade ring 1 in segment form. The polygonal blade ring 1 has an outer
Jacket or outer ring 2, an inner jacket or inner ring 3 and guide blades 4, which
are radially positioned between the outer ring 2 and the inner ring 3 and pivotable
about a centrally constructed pivot axis 25.

The polygonal blade ring 1 comprises a plurality of lined up, connected
polygonal segments 10, which in each case being planar, facing outer polygonal
segments 5 and inner polygonal segments 6 and a pivotable guide blade 4. It
Is also possible to fit two, three or more pivotable guide blades 4 to a polygonal
segment 10. The inclination direction of the guide blades 4 is shown in
exemplified manner in Figure 1 and the remaining drawings and can also be in
the opposite direction. In plan view the segmented blade ring 1 represents a
closed polygon, which as a result of the plurality of polygonal segments 10
virtually forms a circle (cf. Figure 4). In the example of Figure 1, the inner
polygonal segments 6 are roughly parallel to the inwardly inclined outer polygonal

segments 5 and the radially interposed guide blades 4 form flow ducts 14. The

angle of inclination @ of the outer polygonal segments 5 can e.g. be

-6 -
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approximately 15°. The facing planar surfaces of the inner polygonal segments
6 and outer polygonal segments 5 ensure an adjustment of one or more guide
blades 4 and a very small gap between the lateral edges 24, 34 and the outer
and inner polygonal segments 5, 6 (cf. Figure 3).

To facilitate understanding, Figure 1 only diagrammatically represents .
the pivot pins 25 of the guide blades 4. It is clear that the pivot pins 25 do not
run entirely horizontally in accordance with the angle of inclination 8. As a result
of the arrangement of the guide blades 4 in the vicinity of the blade ring
segments 10, which can also be referred to as polygonal segments, the pivot axis
25 1s formed approximately centrally in the guide blades 4 and the latter, with the
pivot axis 25, are guided virtually centrally in the inner polygonal segments 6 and
outer polygonal segments 5 and can be pivoted and fixed in a pivoting range of

approximately 30 to 150°.

The outer polygonal segments 5 can be provided with a cover and
fastening, which can be segmented in complementary form and then has

individual elements 10, or can also be integrated into the outer polygonal
segments 5.

Figures 2 and 3 show a second embodiment of a segmented polygonal
blade ring 1 with pivotable guide blades 4. In each case, the blade ring
polygonal segments 10 have an outer polygonal segment 5 and a pivotable guide
blade 4. In this embodiment there is no polygonal inner ring. The function of the
Inner ring 3 is taken over by the outer wall surface 7 of the grinding bowl 8, which
has a cylindrical construction (Figure 3).

The guide blades 4 are planar and provided on a lower guide blade
edge 26 with a pivot axis 25 about which can be pivoted said guide blades 4 in
a pivoting range and can be fixed with a pivot angle a of approximately 30 to
150°.

The arrangement and dimensioning of a guide blade 4 on an outer
polygonal segment 5 and its dimensioning are adapted to the possible pivot angle
a, so that it is possible to ensure an unhindered adjustment of a small distance

between a guide blade 4 and the outer polygonal segment 5, as well as the outer

wall surface 7 of the grinding bowl 8.
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Figure 2 shows that several guide blades 4 can be placed on an outer
polygonal segment 5. In addition, the guide blades 4, also with pivot axis 25 on
an upper guide blade edge 27, can be fixed in a virtually "suspended” manner on

the outer polygonal segments 5 and positioned so as to permit the necessary

pivoting. There can also be an opposite inclination direction of the guide blades,
l.e. the pivot angle a is approximately 90 to 150°.

Like Figure 2, Figure 3 shows guide blades fixed in "hanging" manner
on the segmented, polygonal outer ring 2. The same elements have been given
the same reference numerals. The guide blades 4 are pivotable about a pivot
axis 25 on a lower guide blade edge 26. The pivot axis 25 passes outwards and
can be manually or automatically (not shown) operated in the vicinity of the mill
casing 11. A clamping device 29 is positioned on the outer wall of the mill casing
11 and prevents "fluttering” and undesired adjustment of the guide blade 4. The
clamping device 29 has a locking function and is one of the possible locking
means, which should appropriately be integrated into the adjusting mechanism
(not shown).

The asymmetrical construction of the guide blades 4 in the view of
Figure 3 results from the fixing of the outer polygonal segments 5 to the miill
casing 11 by means of elements 12 with an angle of inclination g and the
cylindrical outer surface 7 of the grinding bow! 8, which in this variant of the blade '
ring 1 takes over the function of the inner ring 3, as well as the guide blades 4
arranged perpendicularly to the outer polygonal segments 5. With their lateral
edges 24 the guide blades 4 are positioned close to the outer surface 7 of the
grinding bowl 8. An outwardly directed lateral edge 34 is complementary to the
inclination of the outer ring segments 5 and the upper guide blade edge 27 is
positioned roughly horizontally. The lower guide blade edge 26 with the pivot
axis 25 is inwardly inclined and ensures a very simple adjustment. Above the
outer polygonal segments 5 are provided guide faces 13, which extend upwards

the flow surfaces of the outer polygonal segments 5 and it is possible to choose
an angle differing from g. Thus, a fluid flow from an air duct 7 is guided away

from the mill casing in the direction of the mill centre 28 (Figure 4).
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Figure 4 shows a preferred embodiment having a polygonal guide
blade ring 1 in segmented form with pivotable guide blades 4 on a plurality of
outer polygonal segments 5. The representation makes it clear that, as a result
of the plurality of polygonal segments 5, there is a relatively small divergence

5 from the circular construction of the mill casing 11. This divergence is visible in
Figure 5, which is a larger scale detail of the polygonal blade ring 1 of Figure 4.

Figures 6 to 8 show an embodiment of a blade ring polygonal segment
10, which has an outer polygonal segment 5 and a pivotable guide blade 4 with
a lower pivot axis 25. It is clear that the guide blades 4 are arranged roughly

10 diagonally on an outer polygonal segment 5 and extended for an optimum fluid

flow reversal.

According to Figures 7 and 8 a guide blade 4 fixed with its lower pivot
axis 25 in a lower, right-hand area of the outer polygonal segment 5 can be
pivoted in a pivot angle range a of approximately 30 to 90°. On guiding the pivot

15 axis 295 in the lower, left-hand area the guide blade 4 would be set in the opposite
direction and would reverse the fluid flow from a fluid duct 17 (Figure 3) in the
opposite direction, i.e. clockwise. Figure 8 makes it clear that the guide blades
4 can advantageously be centrally positioned on the outer polygon segments 5
and/or with a central (not shown) pivot axis and pivotable in both directions.

20 Figures 9 and 10 show adjusting mechanisms for pivotable guide
blades 4, which can be operated from the outside. The adjusting mechanism 31
shown in Figure 9 is manually operable and has an adjusting element 32, which
Is guided through a guide opening of the mill casing 11 and is constructed for

engagement in the pivot axis 25 of the guide blades 4. A locking device 32

25 ensures a reliable fixing of the inclination-adjusted guide blades 4.

Figure 10 shows a transfer mechanism 30 for the mechanical pivoting
of the guide blades 4.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A blade ring for an air-swept roller mill comprising an outer ring,
an inner ring and guide blades,

said guide blades being arranged between said outer ring and said
Inner ring to facilitate formation of flow ducts.

sald guide blades being pivotably arranged and fixable at a
predeterminable pivot angle a.

2. A blade ring according to claim 1, wherein

sald pivotable guide blades have a pivot axis are fixable to said outer

ring in the area of said pivot axis.

3. A blade ring according to claim 1 or 2, wherein

sald guide blades are pivotable in a pivoting range formed by the pivot

angle a of approximately +30° to 90° and -30° to 90° or 30° to 150°, relative to
a horizontal plane.

4. A blade ring according to claim 3, wherein

said outer ring, at least in the pivoting ranges of said individual guide
blades, is planar and perpendicular to the guide blades.

9. A blade ring according to any one of claims 1 to 4. wherein
said blade ring is constructed as a polygonal blade ring in segmented

form having a plurality of polygonal segments with at least one of said pivotable
guide blades.

6. A blade ring according to claim 5, wherein

said polygonal blade ring in segmented form has polygonal segments,

which are outer polygonal segments with said pivotable guide blades fixed
thereto,

- 10 -
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sald outer polygonal segments being connected to the outer ring and

planar and constructed for receiving said pivot axes of the guide blades.

/. A blade ring according to claim 6, wherein

said pivot axes of the guide blades in each case are constructed on

a lower guide blade edge or on an upper guide blade edge or between the upper
and lower guide blade edges.

8. A blade ring according to claim 6 or 7, wherein

sald outer polygonal segments are planar metal sheets. fixed with an '
angle of inclination g.

9. A blade ring according to any one of claims 1 to 8. wherein
sald guide blades are planar.

10. A blade ring according to any one of claims 1 to 8, wherein
said guide blades are curved.

11. A blade ring according to claim 6, 7 or 8, wherein

sald pivot axes of said guide blades are arranged centrally on said
outer polygonal segments.

12. A blade ring according to claim 5, 6 or 7. wherein

said pivot axes of the guide blades are guided through said outer

polygonal segments and a mill casing or a ring duct wall and are operable from
outside for adjusting the inclination.

13. A blade ring according to any one of claims 1 to 12, wherein

said guide blades are lockable in said predeterminable pivot angle a.

- 11 -
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14. A blade ring according to claim 13, wherein

clamping devices are provided on outwardly guided pivot axes which

lock the guide blades in said predeterminable pivot angle a.

15. A blade ring according to any one of claims 1 to 14, wherein

said guide blades can be pivoted and fixed Individually, in groups or
all together.

16. A blade ring according to claim 12, wherein

said inclination adjustment of the guide blade takes place manually or
automatically.

17. A blade ring according to claim 16, wherein

an automatic inclination adjustment of the guide blades taking place

mechanically, electrically or hydraulically.

18. A blade ring according to claim 17, wherein

transfer or transmission devices are provided for said automatic
Inclination adjustment of the guide blades.

19. A blade ring according to any one of claims 1 to 18, wherein

said inner ring is formed by an outer surface of a grinding bowl and
said guide blades have an inner edge positioned parallel and at a limited distance
from said outer surface of said grinding bowl.

20. A blade ring according to claim 19, wherein
said inner ring is polygonal and comprises a plurality of inner polygonal
segments, said inner polygonal segments being sheet metal blanks and

positioned facing said outer polygonal segments and constructed for receiving
said pivot axes of said guide blades.

- 12 -
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21. A blade ring according to claim 20, wherein
said polygonal segment of said polygonal blade ring in segment form

comprise said outer polygonal segment, said inner polygonal segment and at
least one of said guide blades pivotably fixed to said outer polygonal segment
and said inner polygonal segment and whose inclination adjustment can take

place from outside.
22. A blade ring according to any one of claims 1 to 21, wherein

said inner ring, at least in the pivoting ranges of the individual guide

blades, is planar and perpendicular to the guide blades.

- 13 -
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