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'57) The invention is based on the task to further develop 

a filling device of the initially mentioned type in such a 

manner, that the motion of the material to dried is 

facilitated in the vicinity of the tubular drier and 

assisted. Consequently, the filling device should 

therefore be constructed in such a manner, that it 

contributes to a loosening up of the material to be dried, 

at least in the vicinity of the inlet end wall of the 

tubular drier.

Claim

ll A filler device for a tubular drier rotating around a 

stationary shaft, with a chute pivotable, in front of a 

tubular drier inlet end wall, between two lateral guide 
walls, with a control gate which is retained in a height 
adjustable manner above the chute and with a floor wall 
which screens off the region between the guide walls and 

the inlet end wall in a downward direction underneath the 

chute, whereby the distance between the chute and the 

control gate, seen over the width of components, can
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be adjusted, characterized in that the chute incorporates 

a blower unit which protrudes beyond an end section of the 

chute and faces the drier with blower openings of the 

blower unit pointing towards and adjustably spaced from 

the inlet end wall.

10. A device in accordance with Claim 9, characterized in 

that the hollow beam is attached and is movable in the 

longitudinal direction of the chute by means of guide 

elements.
i
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Complete Specification for the invention entitled:

FILLER DEVICE FOR A'-TUBULAR DRIER

The following statement is a full description of this invention 
including the best method of performing it known to us:-

(!



- la;
\ t,

e ·I «• ·

The invention concerns a filler device for a tubular drier 

rotating around a stationary shaft, intended particularly for brown coal, with 

a chute pivotable in front of the inlet end wall between two lateral guide 

walls, with a control gate which is retained in a heighT adjustable manner 

above the chute and with a floor wall, which screens off the region between 

the guide walls and the inlet end wall in a downward direction underneath the 

chute, whereby the distance between the chute and the control gate (seen 

over the width of these components) can be adjusted.
«Ο O « A ·
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Filler devices of the type stated above, to which the material 

to be dried (particularly brown coal) is being conveyed for example from a 

closeable filler funnel are to ensure, that the.material to be dried enters 

the area of the inlet end wall of the tubular drier with the smallest possible 

sliding speed and subsequently enters into the heated drying tubes emanating 

from it.

Besides the variability of the inclination angle of the chute, 

the sliding behaviour of the material to be dried can also be influenced by 

the height adjustment of the associated control gate: bringing it closer to 

the chute will result in a reduction of the flow cross sectional area, through 
0 which the material to be dried travels towards the inlet end wall.

A further possibility of influencing the sliding behaviour is given 

by the fact, that the distance between the chute and the control gate (seen 

over the width of these components) is made adjustable. Particularly, the 

two nominated components can be mutually set with respect to each other 

in such a manner, that their mutual spacing in the direction of the tubular 

drier shaft diminishes. Notwithstanding the adjustability of the chute and of 

the control shutter operating in conjunction with it, it is not possible to 

avoid difficulties while feeding of the material to be dried particularly in 

that case if it has a tendency towards caking. Because of the generated 

plugs, entry into the drier tubes of the material being dried can be severly 

impeded under certain circumstances and the drying capacity reduced.

ί'
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Similarly, the proposal to loosen up the material to 

be dried by means of a so-called fluidised bed, that is 

through the injection of compressed air from the direction 

of the floor partition towards the end section of the chute

5 which points towards the drier, has not resulted in a 

number of cases in the desired sliding behaviour of the 

material to be dried.

The invention is based on the task to further develop 

a filling device of the initially mentioned type in such a

10 manner, that the motion of the material to be dried is 

facilitated in the vicinity of the tubular drier and 
assisted. Consequently, the filling device should 

therefore be constructed in such a manner, that it 

contributes to a loosening up of the material to be dried,

15 at least in the vicinity of the inlet end wall of the 
tubular drier.

The present invention comprises a filler device for a 
tubular drier rotating around a stationary shaft, with a 

chute pivotable, in front of a tubular drier inlet end

20 wall, between two lateral guide walls, with a control gate 

which is retained in a height adjustable manner above the 
chute and with a floor wall which screens off the region 
between the guide walls and the inlet end wall in a 

downward direction underneath the chute, whereby the

25 distance between the chute and the control gate, seen over 
the width of these components, can be adjusted, 

characterized in that the chute incorporates a blower unit 
which protrudes beyond an end section of the chute and

__faces the drier with blower openings of the blower unit

30 pointing towards and adjustably spaced from the inlet end
wall. ,.

The basic concept of the invention consists 

therefore, to install on the chute in the transfer region, 
that incorporates in the area of its end section facing
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Its blower openings which point towards the inlet end wall 

of the tubular drier can be adjusted with respect to their 

position relative to the inlet end wall. There, the 

arrangement and construction of the blower openings shall

5 be such, that they will drive the material to be dried 

into the drier tubes and will cause at the same time a 
loosening up of the layer of material to be dried, which 

forms in the area between the terminal section facing the 

drier and the inlet end wall.

10 In a further development of the subject of the
invention, the blower openings of the blower unit are 

located underneath (of the roof-like straight line 
extension) the chute.

The desired acceleration in the direction towards the

15 tubular drier of the material to be dried can be achieved 
by the means of constructing the blower openings as slots 

(in a form similar to a Venetian blind) and that they are 

mutually displaced in the direction toward the inlet end 
wall in the manner of a Venetian blind. For preference,

20 construction of the blower unit is such, that the angular 

position of the blower openings can be adjusted with 
respect to the inlet end wall. Consequently and if need 

be, the blower openings can be brought into an angular 

position, which will result to an increased extent for the

25 flew of gas to be directed in an upwards direction.

The configuration of the blower unit may be of such a
type that an extension line through the blower unit which 

includes the blower openings, forms an acute angle with 
the inlet end wall and/or in which the blower openings

30 (seen from the side) are aligned approximately . 
'^perpendicular to the inlet end wall.

For the purpose 6:/ensur ing a uniform pressurised gas 

supply over the width of the chute, the blower openings, 

when viewed over the width of the chute, are partitioned

! ί
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air flowing through each blower opening is independently 

controllable. The separation into groups is necessary for 

the purpose of matching the effect of the blower un?t to 

the drier tubes which rotate at various circumferential 

velocities. So for example the gas quantity flowing 

through per unit of time (corresponding to the number of 
drier tubes passing through per unit of time) must be 

increased with increasing distance from the rotation shaft 

of the tubular drier. The quantity of air that needs to 

be fed into the region of the drier tubes located at the 

periphery can thus be several times the amount of air, 
which needs to be put through in the region of the drier 

tubes located near the centre, in the vicinity of the 
rotation shaft.

The subject of the invention can be further refined 

in that the blower unit contains a hollow beam 
incorporating the blower openings, the width of which 

corresponds approximately to that of the chute and is 

movably attached to the latter by means of guide elements 
in a sliding manner in the longitudinal direction of the 

chute. Through displacement of the hollow beam on the 
chute, the position of the blower openings with respect to 

the inlet end wall of the tubular drier facing it can be 
adjusted within very fine limits to match the operating 

conditions, particularly the properties of the materieil to 
be dried.

The effect of the blower openings onto the material 
to be dried can be possibly changed additionally by the 

means that the hollow beam is attached to the chute in a 

hinged manner. This is understood to cover particularly 
such an arrangement, in which the hollow beam hinges 

around a hinge axis running parallel with the transverse 
direction of, the chute'and can be locked in various 
positions of deflection.

A preferred implementation of the subject of the
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hollow beam incorporates several, mutually separated, 

sectors located side by side, which may be connected by 
means of individual feeder lines, each equipped with its

5 throttling valve, to a pressure medium source. By means 

of suitably adjusting the throttling valve, air quantities 

of various magnitudes can be made to act upon the material 

to be dried through the various sectors of the hollow 
beam. If need be, the effect of the filling device can be

10 improved further by the means that measured quantities of 

pressurised gas may be injected through the floor wall 
which incorporates, at least in the area underneath the 

end section of the chute pointing towards the drier, 

drilled holes pointing upwards into the area located
15 above. In such an implementation form of the subject of 

the invention, the effect of the blower unit is therefore 
assisted by means of the fluidised bed mentioned

previously.

c tε <r ¢-
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■coonected-by-means of individual feeder lines,·· each equipped with its-throttling-
valve, to a pressure rnedium source (Claim 12). By means of suitably adjusting 

ignitudes can be made to act

upon the material to be dried through the/various sectors of the hollow beam.

If need be, the effect of the filling device can be improved further by 

the means that measured-out quantities of compressed air may be injected 

through the floor plate whictj/incorporates upwards pointing drilled floor 

holes at least in the area<underneath the end section of the chute facing the 

drier, into the regiojzTocated above (Claim 13). In such an implementation 

form of the subject of the invention, the effect of the blower unit is 

■4-ht»rnfr.ra hy moarig thp flnidispH hpd mentioned previously._______ i

The invention will be explained below in detail with the 

assistance of the drawings which show in a greatly simplified, sketch-like 

manner two implementation examples of the subject of the invention. There:
«»«··«

Figure 1 shows a vertical section through a filling device 

installed in series ahead of the tubular drier together with a part of the inlet 

end wall of the tubular drier.

Figure 2 shows a section along line II - II in Figure 1,
« c ·
• «• < χ—

i t9.l__20

c ft ■ <$ « ft ·

Figure 3 shows a view from above of the end section of the 

chute shown in Figures 1 and 2 facing the drier and the associated blower 

unit and

Figure 4 shows to a modified scale a vertical part section 

through the filling device in accordance with Figure 1 in the area of the end 

section of the chute facing the drier together with the pivotably supported 

blower unit.

The filling device installed in series ahead of a tubular drier 

(I) incorporates as known principal components a plate-shaped chute (2) with 

30 two guide walls (3) delimiting its sides and above the chute (2) a regulating 

(control) gate (4) operating in the manner of a weir, which is maintained 

adjustably at a specific height in the direction of the double arrow (6) in 

the guides (5) between the guide walls (3). ,

The chute is hinged to the guida walls (3) (and to the accessories 

attached to it) within the direction of the double arrow (7) around a pivot 

axis..(8) which is perpendicular to the drawing plane.

Ml·,1?
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The lower end section (2a) of the chute (2) faces the inlet

end side (9) of the tubular drier (1), which has a drum-like external shape.

The drying tubes (10) emanating from the inlet end wall are rotating together

with it in a clock-wise direction (arrow (11) in Figure 2) around a stationary

supporting shaft (12), which is inclined, in the same manner as the drier 
oA· a-n cxc,csA<_

tubes, under an flat jangle with respect to the horizontal. Heating of the 

drier tubes is achieved by means of a gaseous medium, which is being 

injected in the region of the supporting shaft (12) and flows past the drying 

tubes within the inner space of the tubular drier - drum body.

10 Theguide wails (3) which are only pivotable terminate at a

short distance in front of the rotating inlet end wall (9).

The angle of incline of the chute (2) with respect to the

horizontal is being adjusted by means of the pivot arm (8a) acting upon it 
z . ccn ©scute.
(as We.ll as the guide walls (3)) to suchja flaft angle, that the material to

be dried (for example wet brown coal Β, B') still reaches the inlet end wall

(9) reliably with the smallest possible sliding velocity and slides from there

into the drier tubes (10), where the drying process takes place. The sliding

process may be influenced there by the lifting or the lowering of the control

gate (4): its movement will cause an increase or a reduction of the available

flow cross sectional area. In the vicinity of the inlet end wail, the brown
coal is subjected to loosening up. Thi^area is designated with B'. In the

implementation example shown (see Figure 2), the components 2 and 4 are

mutually associated in such a manner, that their mutual distance diminishes

in the direction towards the rotation axis (12) of the tubular drier. In the

case of a horizontal arrangement of the lower edge (4a) of the control gate,
-Vo -Form «.c-U+e.

the chute (2) will rise/under a-f4aft angle in the direction towards the rotation , 
, , . x *"· 3h<M=-V ((<)* -Χ-Ήχ e.nvisa.aecK-t'ke.re.-Forej'VkoCtYke chu+e

shaft A-i-2)r caR—therefore -be also /constructed in a hinged manner with '.

reference to a plane, which is perpendicular to the plane of the drawing.

A bottom wall (13) is attached between the guide walls (3), '
30 which screens off the area between the guide walls »and the inlet end wall (9

underneath the chute in a down wards direction (see also Figure 1). It will 

yet be described, that the bottom wall may be utilised, if required, for the 

generation of a so-called fluidised bed.

, To improve the effect of, the filling device with the principal

components (2, 3, 4, 13) and thus to improve the economics of the tubular 

drier U) as well, a blower unit (14) is fitted to the. underside of the chute (2),

20

J
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which incorporates a hollow beam (15) equipped with blower openings(15a) 

in the end region of the chute (2a) facing the drier. This protrudes in the 

manner of an extension beyond the end section (2a) facing the drier and is 

dimensioned with respect to its length in such a manner, that it extends at 

least approximately over the whole width of the chute (2) (that is in Figure 1 

transversely to the plane of the drawing).

The external contour (15b) of the hollow beam facing the inlet 

end wall (9), which is also formed by the blower openings (15a) runs in 

accordance with Figure 1 approximately in parallel with the chute (2) and

10 includes with the inlet end wall an acute angle CX .

A fine adjustment of the position of the hollow beam (15) is

made possible with respect to the components (2) and (9) in that the hollow 

beam is attached to guide rods (16) (see Figure 3) which themselves (for

example by means of a toothed rack and pinion drive or actuator assemblies)

are retained longitudinally movable within guide consoles (17) underneath the 

chute (2). The thus resulting displacement of the hollow beam (15) is 

indicated in Figure 1 by a double arrow (18).

By moving the hollow beam (15) in parallel with the chute (2), 

the distance between the blower openings (15a) (which, in the side view are

4 0 pointing approximately perpendicularly to the inlet end wall (9)), can be 

adjusted with fine adjustment for the purpose of matching the respective 

operating conditions, particularly for the purpose of matching the properties 

of the brown coal to be dried.

The blower openings (15a) of the hollow beam (15) are construe- 

ted for preference in the shape of slots and are mutually displaced (in the 

mariner of a Venetian blind)in the direction towards the inlet end wall (9) 

of the tubular drier (1) facing them, in the manner of shelves. This results 

in that the lower opening protrudes further in the direction towards the inlet 

end wall than the adjacent blower opening located immediately above (see

20 *n that respect also particularly Figures 3 and 4).

The rotational movement of the tubular drier (1) in the direction 

of the arrow (11) (Figure 2) results in that, if the inlet end wall surface (9)

■, is uniformly covered with drier tubes (10), considerably more drier tubes 

enter the area of the blower openings in the outer area than in the vicinity 

of the rotational shaft (12). An essential characteristic of the subject of

fh ϊ Ί·Ii

Ϊ i'.
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the invention consists in that the blower unit be matched to the described 

conditions by the means, that the hollow space of the hollow beam (15) 

is subdivide·.’ by partition walls (15c) (see Figure 3) into adjacent, mutually 

independent sectors (15d) to (15g). Each sector may be connected by means 

of its own supply line (20) which is equipped with a throttling valve (19), 

to a source of pressure medium.

It is also possible, by means of different settings of the throt­

tling valves (19), to feed diminishing quantities of air in the direction toward 

the rotational shaft (12) through the associated sectors (15d) and (15g).

Additionally or instead, the blower openings of the individual 

sectors may also be constructed differently. This can be achieved in a simple 
manner byl&eans, that the cross sectior.ai blower areas available for the 

individual sectors are becoming smaller from one sector to another in the 

direction towards i.ie rotational shaft (12).

As a result of using the blower unit (14) and the fact already 

mentioned, that the blower openings are pointing approximately perpendicularly 

to the inlet end wail (9), the brown coal to fee dried is not only being 

loosened up in the transfer region of the chute (2) that is in the area in 

of the end section (2a) facing the drier, but also accelerated, particularly 

in the direction towards the inlet end wall and the drier tubes (10) emanating 

from it. The formation of caking or of plugs in the particularly endangered 

transfer region is thus extensively counteracted.

The source of pressure medium, through which the supply 

lines (20) are being supplied with compressed gas (normally air), is designated 

in Figure 1 (in a purely schematic manner) With (21).

The filling equipment in accordance with the invention can be 

further equipped in the manner, that the floor wall (13) incorporates in the 

area underneath the end section (2a) of the chute (2) facing the drier, holes 

(13a) drilled through the floor and pointing upwards and forms there also a 

pressure plenum (22). This can be fed with compressed gas in a measured- 

out manner through a pressure line (23) and a throttling valve (24), which 

may be supplied in particular‘ from a pressure source (21) (Figure 1). For 

the purpose of matching different operating conditions, the pressure plenum 

(22;) (corresponding to the construction of the hollow plendm (15)), can be
- O ; k

subdivided into several mutually separated sectors located side by side, 

whereby these may incorporate mutually variously constructed arid/or variously 

arranged drilled holes (13a) in the bottom.

I
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In the implementation example of the subject of the invention 

described so far, the hollow beam (15) can only be displaced with respect to 

the chute (2) in the longitudinal direction of this latter.

An additional possibility for adjusting the position of the slot­

like blower openings (15a) can be brought about by the means of suspending 

the hollow beam (15)(in accordance with Figure 4) in a hinged manner 

around the axle (25) from the guide rods (16) and by equipping the components 

(15), (16) with suitable locking elements. The hinged arrangement of the 

hollow beam is of course conditional upon the supply lines (20) being constructed 

at their point of connection with the hollow beam in an adequately movable 

or resilient manner.

By pivoting the hollow beam (15) with respect to the chute (2) 

it is possible to alter the angle o< between the external contour (15b) and 

the inlet end wall (9) with the result, that there will also be a change in the 

direction of the blower openings (15a) with respect to the inlet end wall (9).

In this manner it will be possible to exert an additional influence of the 

effect of the blower unit (14) onto the brown coal which is to be transferred 

into the tubular drier and in particular by the means of setting

a gas flow (in the general case of an air flow) which is directed upwards to 

a greater or a lesser degree.
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The claims defining the invention are as follows:-
1. A filler device for a tubular drier rotating around a 

stationary shaft, with a chute pivotable, in front of a 

tubular drier inlet end wall, between two lateral guide 

walls, wi.th a control gate which is retained in a height 

adjustable manner above the chute and with a floor wall 

which screens off the region between the guide walls and 

the inlet end wall in a downward direction underneath the 

chute, whereby the distance between the chute and the 

control gate, seen over the width of these components, can 

be adjusted, characterized in that the chute incorporates 

a blower unit which protrudes beyond an end section of the 

chute and faces the drier with blower openings of the 
blower unit pointing towards and adjustably spaced from 

the inlet end wall.

2. A device in accordance with Claim 1 characterized in 
that the blower openings are located underneath the chute.

3. A device in accordance with Claims 1 or 2

characterized in that the blower openings are constructed 
as slots and are arranged mutually displaced in the 

direction of the inlet end wall in the manner of a 
Venetian blind.

4., A device in accordance with any one of the Claims 1 

to 3 characterized in that an angular position of the 
blower openings with respect to the inlet end wall, is 

adjustable.

5. A device in accordance with any one of the Claims 1 
to 4, characterized in that an extension line through the 

blower unit, which includes the blower openings, forms an 
acute angle with the inlet end wall.

6. A device in accordance with any one of the Claims 1 
to 5 characterized in that the blower openings, when 

viewed from the side, are aligned approximately 
perpendicular to the inlet end wall.

j
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7. A device in accordance with any one of Claims 1 to 6, 

characterized in that the blower openings, when viewed 

over the width of the chute, are partitioned into mutually 

independent sectors.

8. A device in accordance with any one of the Claims 1 

to 7, characterized in that the amount of air flowing 
through each of the blower openings when viewed over the 

width of the chute, is independently controllable.

9. A device in accordance with any one of the Claims 1 
to 8, characterized in that the blower unit incorporates a 

hollow beam incorporating the blower openings, the width 

of this hollow beam corresponding approximately to that of 

the chute.
10. A device in accordance with Claim 9, characterized in 

that the hollow beam is attached and is movable in the 
longitudinal direction of the chute by means of guide 

elements.

11. A device in accordance with Claim 9 or 10,
characterized in that the hollow beam is attached in a 

pivotable manner to the chute.

12. A device in accordance with any one of the Claims 9 
to 11, characterized in that the hollow space of the 

hollow beam incorporates several mutually separated 
sectors located side by side, which may be connected 

through individual feeo'.er lines equipped with throttle 

valves to a pressure source.
13. A device in accordance with any one of the Claims 1 

to 12, characterized in that measured quantities of 

pressurized gas may be injected through the floor wall, 
which incorporates at least within the region underneath 

the end section of the chute pointing towards the drier, 

drilled holes in the floor pointing upwards, into the area 
located above.

14. A device in accordance with any one of the preceding 

claims wherein brown coal enters the drier via the device.
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15. A device as described herein with reference to the 
drawings .

16. A method of controlling the speed of entry of 

material into a drier comprising feeding the material 

through a device as defined in any one of the preceding 
claims and controlling the angle of the chute, the 

distance between the chute and the control gate, the space 

between the blower openings and the inlet end wall and the 
amount of air flowing through the blower openings, to give 
a desired speed of entry of material.
17. A method of feeding a material into a drier

substantially as described herein with reference to the 
drawings.

DATED this 16 day of November 1989
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