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charging means 4 in form of a
spout which is suspended on a
gimbal suspension 2 on a fixed
charging means in form of a chute
3 inside the enclosure 30.




WO 2006/056350 A1l

AR SRR A0

NO, N7, OM, PG, PIT, PT., PT, RO, RT., SC, S, SF, SG,
SK. SL, SM, SY, TL. TM, TN, TR, 'L, T, UA, UG, US,
UZ, VC, YN, YU, ZA, 7M, 7W.

Designaled Stales (iunless otherwise indicated, for every
kind of regional protection availablej: ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD. SL. 8%, 17, UG, VM,
7 W), liurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
Buropean (Al BE, BG, CH, CY, CZ, DE, DK, EE. ES, Fl,
FR, GB, GR, HUL IE IS, T'1L LT, LU, LV, MC, NL, PL, T,

RO, S, 8T, SK, TR), OAPT (RF, BRI, CF, (G, CT, CM, GiA,
GN, GQ, GW, ML, MR, NI SN, TID, TG).

Published:
—  with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of euch regular issue of the PCT Guzelte.




10

15

20

25

30

WO 2006/056350 PCT/EP2005/012281

DEVICE FOR DISTRIBUTING MATERIAL INTO A FURNACE

The present invention relates to a device for distributing material into an enclosure
comprising a fixed charging means, a movable charging means, the movable charging
means being suspended on gimbals, and at least one actuating means for actuating the
gimbal suspension.

For charging material into furnaces or reactors, e.g. like a shaft or metallurgical aggregate
reactor, a blast furnace, a melter gasifier or a reduction shaft, or similar devices, it is
advantageously or even necessary for the operation of the device to distribute the
charging material evenly or according to a certain charging pattern. To this end charging
and distribution devices are known from the prior art comprising a movable spout inside
the enclosure of the furnace or reactor through which charging material is fed to the
furnace or reactor.

From the US 3 972 426 a gimbal suspension of a movable spout is known, having a gear
box in which the spout is arranged. The gear box is supported by a first shaft in the casing
of the blast furnace. A second shaft is supported by the gear box and is arranged perpen-
dicular to the first shaft. The gear box together with second shaft and spout is tilted around
on axis of rotation with the first shaft. To tilt the spout around the second axis of rotation a
ring gear is provided in the gear box meshing with a first pinion arranged on a drive shaft
and a second pinion arranged on the second shaft. Thus the spout can be tilted in two
directions. The first shaft carries the gear box , the second shaft as well as the spout and
consequently the shaft and the bearings need to be designed for heavy loads and great
torques. Owing to the gear box with the ring gear such a device is bulky and requires quite
a lot space within the furnace. Such a device is also heavy which makes it unsuitable for a
high speed control of the charging procedure because of the weight and inertia of the
charging device. Moreover, the gear box must be cooled in order to withstand the high
temperatures within a blast furnace. ,

US 4 042 130 discloses a charging device with a movable spout which is suspended on
an universal joint formed by a spherical surface to which the spout is adjustably attached
0. The spout has a bearing which internal surface is slightly concave, having a radius of
curvature equal to the radius of the spherical surface so that the bearing fits o the periph-
ery of the spherical surface. The spout is actuated by a minimum of three pressure cylin-
ders which are attached to the spout. Such a device requires accurate manufacture and
control of the actuating devices because in case the spherical guide is loose, the system

is very slack. On the other hand, in case there is hardly any clearance, a very accurate
-
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control of the three actuating devices is necessary to avoid unnecessary high friction in
the spherical guide. Such a device is therefore sensitive and difficult to manufacture
and control.

The US 4 306 827 shows a gimbal suspension of a moveable spout for charging
material into a blast furnace. An outer ring is tiltably mounted on the casing of the
furnace on two trunnions and carries a tiltably mounted inner ring arranged on a shaft
at which inner ring the spout is attached to. The actuating device comprises a multiple
jointed drive shaft which is fixed to the shaft of the inner ring. By rotating the drive shaft
the outer ring is tilted and by axially displacing the drive shaft the inner ring is tilted.
Hence, the spout can be moved to any point within a certain area by tilting the inner
and outer ring. The actuating drive can be arranged centred above the spout or side
wards. In case it is arranged centred above the spout an off-centre charging to the
spout would be necessary which is more complex. If the drive is arranged side wards
of the spout a big volume inside the furnace would be required. The drive shaft is for
both variants arranged inside the enclosure and is rotatable and moveable in axial
direction which makes it necessary to protect the shaft against heat, dust and
accretions to ensure functioning of the actuation device.

It is an object of the present invention to mitigate the above-described problems of the
prior art.

In accordance with the present invention there is provided a device for distributing
material in an enclosure comprising a fixed charging means, a movable charging
means, the movable charging means being suspended on gimbals and at least one
actuating means for actuating the gimbal suspension, characterized in that an inner
ring of the gimbal suspension is tiltably arranged on two tilting means which are
mounted on the fixed charging means forming a first axis of rotation, an outer ring of
the gimbal suspension is tiltably arranged on further two tilting means which are
mounted on the inner ring farming a second axis of rotation, the outer ring being
attached to the moveable charging means and the actuating means being attached to
the outer ring or being attached to the outer and to the inner ring.

Preferably two actuating means are provide which makes the control of the movement
of the moveable charging means easier. Each of the actuating means advantageously
com-
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prises an actuating rod and/or a pressure cylinder, which are angularly displaced and at-
tached to the outer ring or innet ting.

An especially advantageous arrangement shows actuating rods which are angularly dis-
placed from the first and second axis of rotation, which are preferably arranged
perpendicularly. This allows an easy control of the moveable spout simply by employing
basic mutual dependent mathematical functions which is even easier when the angular
displacemant of the first actuating rod to the second actuating rod is set to substantially
90° and the angular displacement of the first actuating rod to the first axis is set in range
of 0° to +90°, preferably substantially =45°.

When the actuating rods are arranged substantially vertically it is possible to arrange them
very close to the fixed chute which is a very space saving arrangement.

In case the driving means comprises a pressure cylinder, preferably arranged substan-

tially horizontally, and a movement transformation means for transforming the, preferably
horizontal, movement of the pressure cylinder into the vertical movement of the actuating
rod it is possible to arrange the drive means outside the enclosure. With a driving means

accessible from outside an easy maintenance of the driving means is possible.

With a shielding means for protecting the gimbal suspension and/or the actuating rods
against heat and/or dust in the enclosure the resistance against heat and dust inside the
enclosure is further increased.

The present invention will be described exemplarily by reference to the accompanying

drawings Figs. 1 to 4 wherein like reference numerals refer to like elements, in which

Fig. 1 depicts a 3D view of the inventive device for charging material,
Fig. 2 shows an arrangement of the inventive device in a furnace,
Fig. 3 is a top view of the inventive device and

Fig. 4 is a schematic top view of the inventive device.

The distribution device 1, as best shown in Fig. 1, comprises a fixed charging means 3 in
form of a tubular chute, which one end is mounted to a flange 5 for fixing the device into
anh operating position, e.g. into a blast furnace. At the other end of the fixed charging
means 3 in form of a chute a gimbal suspension 2 is provided at which a movable charg-

ing means 4 in form of a tubular spout is mounted.
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The gimbal suspension 2 comprises an inner ring 6 and an outer ring 7. The inner ring 6 is
tiltably arranged on its inner side on two tilting means 21 in form of bolts or trunnions, e.g.
on bearings, which are mounted to the fixed charging means 3 in form of a tubular chute.
The two tilting means 21 in form of bolts are arranged oppositely thus forming a first axis
of rotation 23 around which the inner ring 6 can be tilted with respect to the fixed charging
means 3 in form of a chute. On the outer side of the inner ring 6 two further tilting means
20 in form of bolts or trunnions are arranged on which the outer ring 7 is tiltably arranged,
e.g. on bearings, thus forming a second axis of rotation 22 around which the outer ring 7
can be tilted with respect to the inner ring 6. The movable charging means 4 in form of a
spout is mounted to the outer ring 7 and hence is moved together with the outer ring 7.
The fixed charging means 3 in form of a chute, the inner ring 6, the outer ring 7 and the
movable charging means 4 in form of a chute are arranged substantially concentric. The
movable charging means 4 in form of a spout can be moved fo any point of a motion area,
defined by the maximum allowed tilting range of the inner ring 6 and outer ring 7 and the
length of the movable charging means 4 in form of a spout, simply by superposition of the
tilting motions of the inner and outer ring 6, 7. Hence, charging material which is fed
through the fixed charging means 3 in form of a chute and moveable charging means 4 in
form of a spout can be distributed inside the enclosure 30 according to a predefined pat-
tern by controlling the movement of the moveable charging means 4 in form of a spout.

For actuating the gimbal suspension 2 an actuating means 15 is provided, in the example
shown comprising of two actuating rods 8 and two driving means each comprising a
movement transformation means 9 and a pressure cylinder 10. The pressure cylinder 10
is arranged basically horizontally and is articulated with a lever 11 fixed to a shaft 12. A
second lever 14 is fixed to the shaft 12 and is rotated together with the shaft. The second
lever 14 is articulated with the actuating rod 8 which is articulated with the outer ring 7 and
is basically arranged vertically. Therefore, the horizontal movement of the pressure cylin-
der 10 is transformed into a substantially vertical movement of the actuating rod 8 by the
movement transformation means 9, comprising of the levers 11, 14 and a shaft 12. But it
is obvious that the actuating means or movement transformation means could also be
arranged differently or could comprise additional or other components as described
above. It is further possible that the pressure cylinders 10 act directly on the inner or outer
ring 6, 7, without movement transformation means 9 and actuating rods 8.

The first axis of rotation 23 and second axis of rotation 22 are advantageously arranged
perpendicular, as best seen from Fig. 4. The actuating rods 8§ are attached to the outer

-4
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ring 7 angularly displaced from the axes of rotation 22, 23 whereat the angular
displacement of the actuating rods 8 is preferably 90° and the angular displacement of
the actuating rods 8 to the axes of rotation 22, 23 is preferably +45° or 0°, but may be
in the range of 0° to +90°. With such an arrangement the movement of the inner ring 6
and outer ring 7 and therefore also of the movable charging means 4 in form of a spout
can easily be described by basic mutual dependent mathematical functions. This
allows for an easy integration into a charging material distribution control system and
the position of the outer ring 7 (and consequently also of the movable charging means
4 in form of a tubular spout) can easily be controlled in a high speed closed loop
control system to achieve a smooth movement of the movable charging means 4 in
form of a spout.

Furthermore, a shielding means 13 is provided around the inner and outer ring 6, 7 in
order to protect the gimbal suspension 2 against heat and dust in the enclosure 30.
The shielding means 13 can be a ring surrounding the gimbal suspension 2 or part
thereof. The shielding means 13 can also be used to protect the actuating rods 8 or
parts thereof.

The actuating drive, comprising the pressure cylinder 10 and the movement
transformation means 9, is separated from the gimbal suspension 2 and can be
arranged outside the enclosure. This allows that single parts of the distribution device 1
can be replaced or maintained without the need of replacing or dismantling the

complete distribution device 1.

Figs. 2 and 3 show the charging material distribution device in its operation position on
top of a enclosure 30 in form of a furnace (or reactor or similar) with top charging.
Charging material, e.g. coal, is fed through a feeding conduct (not shown), e.g. a coal
screw conveyor, and falls down into the fixed charging means 3 in form of a chute and
further into the moveable charging means 4 in form of a spout. By moving the movable
charging means 4 in form of a spout with the actuating means according a certain
pattern the charging material can be distributed in the enclosure 30 in form of a
furnace.

In the claims which follow and in the preceding description of the invention, except

where the context requires otherwise due to express language or necessary

implication, the word “comprise” or variations such as “comprises” or “comprising” is

used in an inclusive sense, i.e. to specify the presence of the stated features but not to
-5-
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preclude the presence or addition of further features in various embodiments of the

invention.

It is to be understood that, if any prior art publication is referred to herein, such

reference does not constitute an admission that the publication forms a part of the

common general knowledge in the ar, in Australia or any other country.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Device for distributing material in an enclosure comprising a fixed charging
means, a movable charging means, the movable charging means being suspended on
gimbals and at least one actuating means for actuating the gimbal suspension,
characterized in that an inner ring of the gimbal suspension is tiltably arranged on two
tilting means which are mounted on the fixed charging means forming a first axis of
rotation, an outer ring of the gimbal suspension is tiltably arranged on further two titing
means which are mounted on the inner ring farming a second axis of rotation, the outer
ring being attached to the moveable charging means and the actuating means being
attached to the outer ring or being attached to the outer and to the inner ring.

2 Device according to claim 1, characterized in that two actuating means are
provided, each of which comprises an actuating rod and/or a pressure cylinder,
the two actuating rods or the two pressure cylinders being angularly displaced and
attached to the outer ring or being attached to the outer and to the inner ring.

3. Device according to claim 2, characterized in that the actuating rods being
angularly displaced from the first and second axis of rotation.

4, Device according to one of claims | to 3, characterized in that the first and
second axis of rotation being arranged perpendicularly.

5. Device according to one of claims 2 to 4, characterized In that the angular
displacement of the first actuating rod to the second actuating rod is substantially 90°.

6. Device according to claim 5, characterized In that the angular displacement of
the first actuating rod to the first axis of rotation is in the range of 0° to £90°, preferably

substantially +45°.

7. Device according to one of claims 2 to 8, characterized in that the actuating
rods are arranged substantially vertically.

8. Device according to one of claims 2 to 7, characterized in that a driving means
is provided for each of the actuating rods for moving the actuating rods substantially
vertically.

2190887_1 (GHMatters) 15/03/10
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9. Device according to ctaim 8, characterized in that the driving means comprises
a pressure cylinder, preferably arranged substantially horizontally, and a movement
transformation means for transforming the, preferably horizontal, movement of the
pressure cylinder into the substantially vertical movement of the actuating rod.

10.  Device according to one of claims 1 to 9, characterized In that the moveable
charging means comprises a tubular spout.

11. Device according to one of claims 1 to 10, characterized in that a shielding
means is provided for protecting the gimbal suspension and/or the actuating rods
against heat and/or dust in the enclosure.

12.  Device according to one of claims 1to 11, characterized In that a control
system, preferably a high speed closed loop contro! system, s provided for controlling
the movement of the moveable charging means.

13.  Use of the device according to claims 1 to 12, for distributing charging material
in a reactor, like a shaft or metallurgical aggregate reactor, or in a furnace, e.g. a biast

furnace, or In a melter gasifier or in a reduction shaft.

14. A device for distributing material in an enclosure substantially as herein
described with reference to the accompanying drawings.

2190867 _1 (GHMatters) 18102110
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