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(54) SUPPLY CHUTE FOR STONE MATERIAL

(57) A chute, which supplies stone material into a
milling machinery. The supply chute (300) consists of an
outer pipe (310) and a trough (320) standing up to wear
on its bottom. The thickness of the trough has highest
value at the trough bottom and decreases when moving
towards the sides. The trough is wedge-shaped so that
the height (hu) of its upper end is greater than the height

(hl) of its lower end. In this case, when on the side edges
of the trough there are longitudinal locking plates (340)
fastened to the outer pipe, the trough can not slide down-
wards in the outer pipe. The maintenance costs of the
supply chute (300) are relatively low, because the re-
placement of the trough is needed to do seldom and it is
a simple and quick work.
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Description

[0001] The invention relates to a chute, which suits pri-
marily for supplying stone material into a milling machin-
ery. A supply chute according to the invention is typically
used in the concentrator of a mine.
[0002] Fig. 1 shows a principled drawing of the transfer
system of stone material to a milling machinery. A con-
veyer belt BEC for stone material STM, supply box SUB,
supply chute 100 and milling machinery BAM are seen
in the figure. The end of the conveyer belt is located above
the supply box so that the stone material carried by the
belt drops into the supply box.
[0003] The supply chute 100 is a wide pipe, which is
mounted at a tilt e.g. at an angle of 25 degrees. The upper
end of the pipe extends through a hole in a wall of the
supply box SUB and the lower end is located inside the
end of the milling machinery BAM. When the upper level
of the stone material STM accumulated in the supply box
rises above the lower surface of the upper end of the
supply chute, the material dropping into the supply box
rolls into the supply chute and further along its inner sur-
face into the milling machinery.
[0004] The basic part of a supply chute is typically a
supply pipe made from a steel, the diameter of the pipe
being in the order of 120 cm. The upper end of the pipe
has been cut as oblique so that its cross surface is ver-
tical, when the chute is in the use position. If the structure
would comprise only the supply pipe, the stone ava-
lanche would wear its bottom so that the whole supply
pipe should be replaced quite too often. In a certain so-
lution wearing course is made for the supply chute by
coating the lower side of the inner wall of the supply pipe
by thick steel plates, which stands up to wear. The plates
are e.g. in five rows, three plates in each row. Each steel
plate is fastened on the pipe’s wall e.g. by four bolts. After
bolting the steel plates further are welded together. When
the steel plates are very worn, the wearing course is re-
newed replacing the steel plates.
[0005] A drawback of the above-described structure is
that the replacement or repair of the steel plates of the
chute requires much work and time. In addition, it has to
be done relatively often, in practice at six week intervals,
which causes remarkable labour costs and material
costs. Further a drawback is that leaks begin to occur
during the use at the fastening bolts of the steel plates
of the supply chute. This results in that the floor below
the chute gets dirty and, due to it, continuous cleaning
costs.
[0006] From document DE 970 779 is known a supply
chute for wearing material, which consists of an outer
pipe and inner pipe. There are longitudinal openings with
constant distances in the inner pipe and respectively lon-
gitudinal ridges on the inner surface of the outer pipe.
These ridges match with the openings of the inner pipe
so that this is locked at its position. The outer pipe com-
prises upper and lower halves, which are fastened to
each other by bolts. When the inner pipe is worn at its

bottom, the bolts are loosened, the upper part of the outer
pipe is removed and the inner pipe is raised and rotated
so that the ridges of the outer pipe match with the next
openings of the inner pipe. Then the upper part of the
outer pipe is fastened again. In this way the material of
the inner pipe will be utilized for the most part. The draw-
back of this solution is that the rotation of the inner pipe
is time-consuming and requires heavy work.
[0007] Figs. 2a and 2b show a supply chute for stone
material known from document EP 3205921. Fig. 2a
shows the supply chute 200 from one side and Fig. 2b
from the lower end in the direction of its axis. The supply
chute 200 comprises an outer pipe 210 and inner pipe
220. The inner pipe is of wear resistent material and it is
rotatable to extend the useful life. For rolling the inner
pipe, the outer pipe is two-part: it has an upper pipe 211
and a lower pipe 212, which are fastened to each other
by bolt joints. For this purpose there are an upper flange
215 on the outer surface of the lower end of the upper
pipe and correspondingly a lower flange 216 on the outer
surface of the upper end of the lower pipe, and holes of
the fastening bolts in these flanges. Two fastening bolts
251, 252 are seen in Fig. 2a.
[0008] On the outer surface of the inner pipe 220 there
is a push flange 225. In the ready structure the push
flange is located between the upper flange 315 and the
lower flange 316 of the outer pipe. The distance of these
flanges is longer than the thickness of the push flange
so that the inner pipe can be a little moved in the direction
of its axis. The mounted inner pipe 220 rests on four
support rollers with bearings, in order to make possible
to rotate the inner pipe in practice. In Fig. 2a it is seen
two support rollers 241, 243 beside the outer pipe and
the openings in the outer pipe for those rollers, and in
Fig. 2b it is seen the lower roller pair 241, 242. The sup-
port rollers are fastened in pairs to the the outer pipe. In
addition, at least two side rollers 245, 246 with bearings
has been fastened to the outer surface of the lower pipe
212 of the outer pipe so that their axes are directed to-
wards the axis of the inner pipe. Each side roller extends
to the space between the upper and lower flange through
an opening in the lower flange, towards the push flange
225 of the inner pipe.
[0009] During the use of the supply chute the inner pipe
220 is fastened to the outer pipe 210 by the same fas-
tening bolts, by which the parts of the outer pipe has been
fastened to each other. When these fastening bolts are
released, the inner pipe slides a little downwards in the
direction of its axis and stops at its flange 225 to said
side rollers 245, 246. After this the inner pipe can be
rotated by the power of man, because it rests only to
rollers with bearings. The inner pipe is rotated at a time
e.g. 40 degrees to get a new wearing course, and the
fastening bolts are then tightened. In practice a rotation
is done e.g. at six week intervals, and the whole the inner
pipe has to be replaced about at a year intervals. In the
production these actions cause adverse downtime.
[0010] The object of the invention is to implement a
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supply chute for stone material by a new way, which re-
duces the maintenance costs of the supply chute. A sup-
ply chute according to the invention is characterized in
what is set forth in the independent claim 1. Some pre-
ferred embodiments of the invention are set forth in the
other claims.
[0011] The basic idea of the invention is the following:
A chute supplying stone material into a mill machinery
consists of an outer pipe and a supply trough on its bot-
tom. The thickness of the supply trough, or trough, varies
on the plane of its cross section: It has highest value at
the trough bottom and decreases when moving towards
the sides. For supporting the trough at its place it is
wedge-shaped so that its height is at the upper end great-
er than at the lower end. In this case, when on the side
edges of the trough there are longitudinal locking plates
fastened to the outer pipe, the trough can not slide down-
wards in the outer pipe.
[0012] Compared with the known chute technology,
the maintenance costs of the supply chute reduce, be-
cause replacing the supply trough, by which new wearing
course is arranged, is not needed to do so often than the
corresponding operation in prior art. This again is due to
the shaping of the trough, its relatively thick bottom part.
In addition the maintenance costs are reduced owing to
the fact that replacing the trough is a simple and quick
work. Further the invention has the advantage that no
leaks occur in the supply chute according to it, the mill
environment thus not becoming messy and the cleaning
costs keeping lower.
[0013] In the following, the invention will be described
in more detail. Reference will be made in the description
to the accompanying drawings, in which

Fig. 1 presents the principle of the transfer system
of the stone material to be milled,

Figs.2a,b present an example of the supply chute for
stone material accord-ing to prior art,

Figs.3a,b present an example of the supply chute for
stone material accord-ing to the invention,

Fig. 4 presents the trough of the supply chute ac-
cording to Figs. 3a and 3b, and

Fig. 5 presents an example of the fastening of the
locking plates of the trough according to the
invention.

[0014] Figs. 3a, 3b and 4 show an example of the sup-
ply chute for stone material, generally any wearing hard
material, according to the invention. In Fig. 3a the supply
chute 300 is presented as longitudinal section in its use
position, where its tilt angle is about 25 degrees. In Fig.
3b the supply chute is presented as seen from its lower
end. In Fig. 4 there is the supply trough according to Figs,
3a and 3b as perspective presentation.

[0015] The supply chute 300 comprises an outer pipe
310, a trough 320 and a first 330 and second 340 locking
plate. The upper end of the outer pipe has been cut ob-
lique so that its edge matches, in the use position of the
chute, the edge of the opening in the vertical wall of the
supply box, as in Fig. 1. The diameter d of the outer pipe
is e.g. 120 cm.
[0016] The trough 320 is e.g.of wear resistent steel or
cast steel. It is located inside the outer pipe, on the bottom
of the pipe. A small space remains between the trough
sides and the outer pipe so that the trough can be moved
in the longitudinal direction. The trough extends as
mounted at least to the plane of both the upper and lower
end of the outer pipe. The sides of the trough extend so
high in the outer pipe that the wear due to the stone ma-
terial running in the supply chute falls substantially only
on the trough.
[0017] According to the invention the thickness of the
trough varies on the plane of its cross section: The thick-
ness is at its maximum at the trough bottom and decreas-
es when moving towards the sides. The thickness tb in
the middle of the bottom is e.g. 50-60 mm and the thick-
ness ts of the sides is e.g. 20-30 mm. The thick bottom
part extends remarkably the replacement interval of the
wearing structure part of the supply chute. Compared
with the corresponding known structure in Figs. 2a,b, the
replacement interval extends about fourfold, to more than
half a year.
[0018] The trough 320 is wedge-shaped so that the
height hu of its upper end is greater than the height hl of
its lower end. The heights mean here and in the claims
the heights measured on the planes parallel with a cross-
section plane perpendicular to the axis of the outer pipe.
In the example shown in Figs. 3a,b and 4 the height hi
of the lower end of the trough is about 52% of the inner
diameter of the outer pipe and the height hu of the upper
end of the trough is about 45% of the inner diameter of
the outer pipe. Regarding the height hi of the lower end
said per cent number is typically in the range 35-50%,
and regarding the height hu of the upper end typically in
the range 45-60%.
[0019] To hold the trough 320 in its use position some
locking parts are needed for it. Therefore longitudinal
locking plates 330, 340 are fastened to the inner surface
of the outer pipe 310 so that one side edge of the mounted
trough is substantially at its whole length in contact with
the lower surface of the first locking plate 330 and cor-
respondingly the other side edge is in contact with the
lower surface of the second locking plate 340. In this case
the trough can not, owing to its wedge-shaped form, slide
downwards in the outer pipe. In Fig. 4 it is seen the second
locking plate 340 drawn apart from the trough 320. Seven
holes are seen in the locking plate for its fastening.
[0020] Fig. 5 shows an example of the fastening way
of the locking plates in the supply chute according to the
invention. A part of the outer pipe 310, the second locking
plate 340 and one fastening mean of this locking plate in
the cross-section plane of the supply chute are seen in
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the figure. In the example the fastening mean is a bolt
BTn with its nut NTn, the bolt being located in a hole
machined to the locking plate. The bolt extends through
a respective hole in the outer pipe. The nut NTn outside
the outer pipe tightens the locking plate 340 against the
inner surface of the outer pipe.
[0021] A trough according to the invention can be re-
moved for the replacement simply by pulling it out of the
outer pipe the upper end first. Alternatively the fastening
means of either of the locking plates are loosened, after
which that locking plate cames off and the trough can
move downwards out of the pipe. In any case the replace-
ment of the trough is a quick and simple work compared
with corresponding operation in the supply chute struc-
tures being in use.
[0022] In this description and claims the qualifiers ’up-
per’ and ’lower’ refer to the use position of the supply
chute and have then nothing to do with the storing and
transport positions of the chute parts. The ’longitudinal
direction’ again means the direction of the axis of the
outer pipe with a certain accuracy.
[0023] A supply chute for stone material according to
the invention has been described above. However, in
details its structure can differ from that presented. For
example, the locking plates can be fastened by clamps
at the ends of the outer pipe, or by locking hinge. The
inventive idea can be applied in different ways within the
scope set by the independent claim 1.

Claims

1. A supply chute (300) for wearing material, which
chute is intended to be mounted in an oblique posi-
tion and comprises

- an outer pipe (310)
- an structure part (320) to be replaced inside
the outer pipe for renewing of wearing course of
the supply chute and
- locking parts (330, 340) for holding the struc-
ture part to be replaced in its use position,

characterized in that said structure part to be re-
placed is a trough (320) to be mounted on bottom of
the outer pipe (310),

- the thickness of which trough varies on the
plane of its cross section so that the thickness
is at maximum at the trough bottom and de-
creases when moving towards the sides, and
- which trough is wedge-shaped so that the
height (hu) of its upper end is greater than the
height (hl) of its lower end.

2. A supply chute according to claim 1, characterized
in that said locking parts comprise longitudinal first
locking plate (330) and second locking plate (340)

fastened by fastening means to inner surface of the
outer pipe (310) so that one side edge of the mounted
trough (320) is substantially at its whole length in
contact with the lower surface of the first locking plate
and the other side edge of the mounted trough is
substantially at its whole length in contact with the
lower surface of the second locking plate (340).

3. A supply chute according to claim 1, characterized
in that the height (hi) of the lower end of the trough
(320) is in the range 35-52% of the inner diameter
of the outer pipe (310) and the height (hu) of the
upper end of the trough is in the range 45-60% of
the inner diameter of the outer pipe.

4. A supply chute according to claim 2, characterized
in that said fastening means are bolts (BTn) with
nuts (NTn).
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