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(57) ABSTRACT 
A tube mill material lifting wall comprises a pair of 
spaced apart discs each of which is composed of indi 
vidual, apertured segments, confronting segments 
being joined at their outer ends and having lifting 
blades therebetween for delivering material to a coni 
cal transfer opening at the center of one of the discs. 
The segments of the disc having the transfer opening 
are radially longer than those of the other disc and are 
gripped at their radially inner ends by clamping rings 
which permit relative radial movement of the seg 
ninents. 

8 Claims, 4 Drawing Figures 
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LIFTENG WALL CONSTRUCTION FOR A TUBE 
MILL OR THE LIKE 

This invention relates to a lifting wall for incorpora 
tion in a tube mill or the like, and comprising two circu 
lar discs disposed at a distance from each other and 
built up of segments, for supporting plates having aper 
tures, and including lifting blades affixed between the 
support discs and with a ground material transfer cone 
lying coaxially in the lifting wall. 

Lifting walls are in general incorporated as interme 
diate and/or end walls in tube mills, drum mills, ball 
mills, etc. The ground material passes through plates 
provided with apertures, and behind these plates is fed 
by the lifting blades and the transfer cone through a 

10 

central aperture to the next grinding chamber or out of 15 
the mill. 

Lifting walls of various constructions are already 
known. In one system the individual support discs are 
formed by a number of rings concentric with each 
other and connected together by the lifting blades and 
by the apertured plates. In another known construction 
the support discs are formed of individual segments 
which in general consist of at least one lifting blade to 
gether with its corresponding inner and outer circular 
ring portions. The plates with apertures are screwed on 
to these circular ring segments and extend over two or 
more of the neighboring segments to produce a rigidly 
formed support disc. 

In known tube mills the material is frequently ground 
at high temperatures, so that the lifting walls in particu 
lar are subjected to considerable thermal expansions, 
usually working against each other. Because of the con 
struction of the known lifting walls as described above, 
the thermal expansions cause internal stresses which 
very frequently result in breakage of the lifting walls 
and hence to the mill becoming inoperative. 
The object of the invention is therefore to provide a 

lifting wall of the type described in such manner that 
stresses due to differing thermal expansions are kept 
away from the lifting wall. 
According to the invention this object is achieved in 

that the apertured plates are each connected to only 
one segment, and the segments of the two support discs 
are connected in pairs by a connecting web affixed to 
the tube mill casing to form a member with a U-cross 
section, and are gripped in the area of the transfer cone 
in such manner that adjacent segments are slidably 
movable in the radial direction independently of each 
other. 
When, with the lifting wall formed in accordance 

with the invention, parts of the tube mill casing for in 
stance are deformed by heat or other causes, the indi 
vidual segments affixed to this part of the casing can 
move freely in the radial direction of the lifting wall. In 
this case the individual segments with their correspond 
ing lifting blades and the apertured plates move as inde 
pendent units. Consequently hardly any stresses can 
occur in the lifting wall, so that breakages of said wall 
caused in this manner are precluded. 
One embodiment of the invention is described in 

more detail below in relation to the drawings. In these: 

FIG. 1 is a partial view (semi-circle) of a lifting wall 
in accordance with the invention, with part of the aper 
tured plate uncovered; 
FIG. 2 is a side view of the lifting wall, partly in sec 

tion; 
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2 
FIGS. 3 and 4 are enlarged views of details (III and 

IV of FIG. 2) of the above lifting wall. 
FIGS. 1 and 2 show a lifting wall 1 in accordance with 

the invention, which can for instance be incorporated 
as a separating wall between two grinding chambers in 
a tube mill. This lifting wall has as main components 
two annular and spaced-apart support discs 2 and 3 
(see FIG. 2). Each support disc 2, 3 in this embodiment 
is formed often apertured ring elements, of which only 
five segments 4,4a, 4b, 4c, 4d, forming a half-circle are 
shown in FIG. I. At one side of the lifting wall (on the 
support disc 2) there are screwed on plates provided 
with apertures, in this case formed as slotted plates 5, 
while on the other side of the lifting wall armour plates 
5' are mounted in the same way on the support disc 3. 
Arcuate lifting blades 6 are disposed in the space be 
tween the support discs 2 and 3 in such manner that 
they convey towards the center of the lifting wall 1 the 
ground material which has passed through the slotted 
plates 5 into this intermediate space. At the center of 
the lifting wall 1 a transfer cone 7 is disposed so that it 
conveys the ground material, received from the lifting 
blades 6, into the next grinding chamber in the tube 
mill (not shown). 

In this lifting wall 1 provided by the invention, con 
fronting segments, e.g., 4 and 4" of the two support 
discs 2 and 3 are connected in pairs by a connecting 
web affixed to the casing of the tube mill (not shown) 
to form a member with a U-cross-section. The seg 
ments, e.g., 4 and 4', are welded to their connecting 
web 8 so that they form a rigid unit. The segments 4, 
4a–4a of the support disc 2 are longer radially than 
those of support disc 3, i.e., the free ends of the U 
shaped cross-section are nearer to the longitudinal cen 
ter axis 9 of lifting wall 1. These inner free ends of the 
segments of support disc 2 are jointly engaged by two 
clamping rings 10, 11 and gripped in such manner that 
adjacent segments are slidably movable independently 
of each other in the radial direction (see double arrow 
12 in FIG. 2). In order that both support discs 2, 3 may 
maintain a position parallel to each other, the corre 
sponding pairs of segments (e.g., 4, 4') of the support 
discs are fixedly joined together adjacent the free ends 
of the segments by spacer elements, e.g., spacer struts 
3. 
In this embodiment the transfer cone 7 is affixed to 

the inner clamping ring 11 by its larger diameter end 
side 7. Since the smaller diameter end side 7' of the 
transfer cone 7 lies in the area of the plane of support 
disc 3, and the segments (e.g., 4') of this support disc 
are, as already stated, shorter than those of support disc 
2, an annular gap 14 is formed between the free ends 
of the segments in support disc 3 and the transfer cone 
7, and it is via this gap that the space between the sup 
port discs 2 and 3 communicates with the adjacent 
grinding chamber. 
As seen especially from FIG. 1, the slotted plates 5 

and correspondingly also the rear armour plates 5' are 
each connected to only one segment, e.g., 4, 4a, 4b, 4c 
or 4d, so that with a U-shaped double segment (e.g., 4, 
4' and 8) they form a rigid unit, which on the one hand 
is affixed independently to the tube mill casing (not 
shown) and on the other hand is gripped in the two 
clamping rings 10, 11 so that it can slide in the direc 
tion of double arrow 12. 

FIG. 3 shows on a larger scale how the free ends of 
a segment of support disc 2 is held between the clamp 
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ing rings 10 and 11 so that it can slide. The outer 
clamping ring 10 and the inner clamping ring 11 are 
connected together by machine screws 15, of which 
only one is shown. Between the two clamping rings is 
the free end of a segment, e.g., 4, provided with at least 
one hole 16 whose diameter D is considerably greater 
than the diameter d of the screw bores in the clamping 
rings 10, 11 or the diameter d of the machine screw 15. 
The diameter D of the segment hole 16 is preferably 
made large enough to produce sufficiently large play 
for the case where the individual segments move inde 
pendently of each other in the clamping rings 10, 1. 
The disposition of the clamping rings 10, 11 also en 
sures that the segments 4, 4a–4a of the support disc 2 
and thus the entire lifting wall are held in one plane. 

When a lifting wall 1 thus formed in accordance with 
the invention is incorporated for instance in a tube mill, 
and deformations of the mill casing occur due to differ 
ential heating (which is very frequently the case for in 
stance with heated mills and with inoperative mills with 
hot ground material), the adjacent segment units (e.g., 
4, 4' and 8) with their corresponding lifting blades 6 
and the plates 5 and 5' move independently of each 
other in the radial direction (double arrow 12). In this 
way no internal stresses can arise in the lifting wall 1. 
through these deformations, so that breakages in the 
lifting walls caused thereby (as is the case with known 
constructions) can no longer occur. 
To achieve good wall stability with the lifting wall 

provided by the invention, it is extremely important 
that the screw positions disposed at the periphery of the 
lifting wall have adequate support at the inside of the 
mill casing. In the lifting wall 1 according to the inven 
tion, the connecting webs 8 of the individual pairs of 
segments are screwed to the tube mill casing. For this 
purpose it is desirable if, as shown in FIG. 4, holes 17, 
17' are provided in the connecting web 8 to take the 
screws, and attachment discs 18, 18' are inserted in 
said holes with a slight play. These attachment discs 18 
have central bores 19 which are for instance formed 
with a groove 20 so that they can take the fixing screws 
(not shown) without being rotatable. 
When the lifting wall 1 is inserted in the mill casing, 

the fixing screws are first tightened, then the individual 
pairs of segments in the lifting wall are aligned, and fi 
nally the attachment discs 18, 18" are welded to the 
connecting webs 8 for the pairs of segments. This 
method ensures that all the screwing positions of the 
lifting wall lie completely on the mill casing, so achiev 
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4 
ing the high wall stability desired. 

It will naturally be understood that the lifting wall can 
also be formed in different fashion within the scope of 
the invention, for instance as an end wall (exit wall) in 
a tube mill or the like, together with a number of seg 
ments differing from that in this invention. 

I claim: 
1. A lifting wall construction for a tube mill or the 

like comprising a plurality of pairs of segments ar 
ranged in confronting, spaced apart relation and to 
gether forming a pair of spaced apart circular discs, the 
segments forming one of said discs having a greater ra 
dial length than the segments forming the other of said 
discs; means connecting the confronting segments of 
each pair of segments to one another at their radially 
outer ends; clamp means slidably connecting the 
greater length segments to one another at their radially 
inner ends, the radially inner ends of the shorter seg 
ments defining a discharge opening at the center of the 
disc formed by such shorter segments; and lifting 
blades interposed between said discs for delivering ma 
terial to said transfer opening, said slidable clamp 
means enabling independent radial movement of adja 
cent pairs of said segments. 

2. A construction according to claim 1 wherein said 
clamp means comprises a pair of clamp rings clamp 
ingly engaging opposite sides of the longer segments, 
and means for urging said rings into clamping engage 
ment with the segments of said one of said discs. 

3. A construction according to claim 2 wherein the 
means for urging said rings into said clamping engage 
ment comprise screws joining said rings. 

4. A construction according to claim 3 wherein said 
screws pass through openings in said longer segments, 
said openings having a diameter larger than that of said 
SCWS. 

5. A construction according to claim including 
means forming a cone at said transfer opening. 

6. A construction according to claim 1 wherein the 
means connecting confronting segments comprises a 
web having at least one radial opening therein for the 
accommodation of a screw. 

7. A construction according to claim 6 wherein said 
radial opening accommodates an attachment disc of a 
size to fit loosely in said opening. 

8. A construction according to claim 1 including an 
apertured plate carried by each segment of one of said 
discs and an armour plate carried by each segment of 
the other of said discs. 
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