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ABSTRACT OF THE DISCLOSURE

A cylindrical horizontally rotatable cement mill is pro-
vided with a plurality of longitudinally extending mem-
bers having grinding implements therein. The first longi-
tudinal chamber, to which the material is fed from an
end inlet opening, is divided into two compartments by
means of a transverse partition. Feed channels are formed
from the inlet opening into the end of the closest compart-

ment and from the inlet to the midportion of the most

remote compartment for better utilization of the grinding
implements within the first chamber.

et -4

The invention relates to a cylindrical mill for orinding
cement and similar materials.

Mills are already known for this purpose, wherein the
inside of a rotary hollow cylinder is subdivided by radial
longitudinal walls into a plurality of longitudinal cham-
bers which contain grinding bodies. These bodies are
adapted to gradually crush and refine the material as the
latter travels through the various chambers in the miil
between a feed opening and a discharge. Generally the
material is transferred from one chamber to another
through canduits, each conduit connecting with the cham-
ber from which the material is to be drawn through suit-
ably dimensioned holes and opening into the chamber to
which the material is to be transferred.

In known mills of this kind one longitudinal chamber
receives at one of its ends the material to be ground
from the inlet opening of the mill. This latter opening
is usually in the form of a conduit of circular or annular
cross section coaxial with the mill. In practice it is found
that the yield of such mills 1s unsatisfactory, chiefly be-
cause the grinding bodies situated furthest from the inlet
opening are hardly used. An increase in yield, with the
diameter of the mill and the speed of rotation remaining
‘the same, is obtainable only at the expense of a consider-
2ble increase in length of the mill. This is costly and of
course necessitates a considerable increase in the power
required for rotating the mill.

It is an object of the present invention to provide a
mill of the type referred to above, but one 1n which the

yield in ground material 1s considerably increased, al-
though the overall size of the rotary hollow cylinder and
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the power necessary for driving the latter remain substan-

tially the same as in prior mills.

A further object is to provide a cylindrical mill for
erinding cement clinker or the like material, the mill com-
prising a hollow rotary cylinder subdivided by radial
longitudinal walls into a plurality of longitudinal cham-
bers each containing grinding bodies and each inter-
connected for the passage of material from one chamber
to another before passage thereof to a mill outlet, one of
the said chambers being a preliminary grinding chamber
into which raw material is fed from a mill inlet, such
feeding being by way of direct feed means at a point
closely adjacent the said mill inlet and also by way of
further feed means provided at at least one further point
along the chamber length.
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Preferably the said longitudinal chambers include, in -
addition to the said preliminary grinding chamber, an

intermediate chamber and refining chambers.
Advantageously, the said preliminary grinding cham-

‘ber comprises a first compartment situated near the muill

:nlet and a further and second compartment separated
from the first by a spaced pair of transverse radial fo-
raminated walls.

These and other objects and advantages of the inven-
tion will be clear from the following description, given
with reference to the accompanying drawings, which are
by way of example and in which:

FIGURE 1 is an elevational view of a mill according
to the invention;

FIGURES 2, 3, 4 and 5 are sectional views taken along
the lines II—I1, III—III, IV—IV and V—Y, respectively,
of FIG. 1;

FIGURE 6 is a sectional view on line VI—VI of
FIG. 5;

FIGURE 7 is a longitudinal sectional view showing
on an enlarged scale a constructional detail of the mill;
and |

FIGURE 8 is a diagrammatical longitudinal sectional

view of a mill of known type.
Corresponding parts are provided with the same refer-

ence numerals throughout the figures.

The mill shown on FIGS. 1 to 7 of the drawings com-
prises a hollow cylindrical body defined by a wall 1,
one end of which body is provided with an inlet opening
2 and the other end of which is provided with an outlet
3. The body wall 1 has secured thereto near the outlet
34 toothed rim 4 meshing with a drive gear (not shown)
adapted to rotate the mill in the direction of the arrow 3.

The inside of the mill is subdivided, by longitudinally
extending radial walls 6, 7, 8 and 9, into four sections,
each containing grinding bodies M. The walls 6, 7 are
arranged at an angle of about 108° with respect to each
other, the walls 8 and 9 at an angle of about 90° with
respect to each other and the walls 7, 8 and 6, 9 at angles
of about 81° with respect to each other, respectively. As
will be evident from FIG. § in particular, the radial walls
6, 7 define, together with the cylindrical body wall 1, a
preliminary and longitudinally extending grinding cham-
ber which connects with the inlet 2 1n a manner 1o be
described hereafter. As will be seen from FIG. 6, this
chamber is subdivided into two compartments A’, A"’
by a pair of radial transverse walls 10/, 107,

The radial longitudinal walls further define an inter-
mediate chamber B diametrically opposite the preliminary
orinding chamber A’, A”, and also define two refining
chambers C’, C” each situated between the two first
mentioned Jongitudinal chambers and in connection with
the outlet 3. The intermediate chamber B connects on
one side with the two compartments A", A’ of the pre-
liminary grinding chamber and on its other side with the
two refining chambers C’, C"'. The various chambers are
so interconnected that when the material to be ground,
such as cement clinker, is fed through the inlet 2 it
travels through the preliminary grinding chamber A’, A"
and enters the intermediate chamber B in a precrushed
condition. It then passes to the refining chambers C’, C”
and issues in a finely ground condition through the out-
jet 3.

The inlet 2 terminates (FIGS. 5 and 6) internally in
a distributing slide 11 in the form of a flattened cylinder
which is connected by a radial conduit 12 with the com- |
partment A’ of the preliminary orinding chamber and by
o radial conduit 13 with the initial circular section 14’
of an external conduit arrangement, said section 14’ of
which connects with an external helical conduit 14. The

conduit 12 is arranged adjacent thé end wall 15 of the
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mill and is foraminated on its opposite side at 16 to

constantly afford an upward draft through the mill.

As indicated above the initial circular section 14’ of
the conduit arrangement leads into a helical conduit sec-
tion 14 and this leads into a further circular conduit
section 14"’ which is connected to feed material into com-
partment A’ through an opening in the mill body 1 by
means of a conduit 17 which follows the internal walls
7, 6 (FIG. 3) of the mill and terminating in the region
of the mill body wall 1.

The aggregate arrangement of conduits 14’, 14, 14" is

so proportioned that the conduit 17 is located substan-
tially in the middle plane of the compartment A’ of the
preliminary grinding chamber (see FIG. 6). The com-

partment A" is terminated at its end remote from the
inlet 2 by a radial end wall 18 as is also the intermediate
chamber B. A foraminated wall 19 is arranged within the
compartment A" spaced slightly apart from the wall 18
and this wall 19 defines with the said wall 18 a small
chamber 20 in the form of a circular section. The
latter connects through a foraminated section 21 (FIGS.
2 and 6) in the mill wall 1 with a circular external con-
duit 22 connecting in turn through an opening in the
wall 1 (FIGS. 1, 2, 3 and 6) with an internal radial con-
duit 23 generally similar to the above described conduit
17. The conduit 23 is arranged to feed material into the
intermediate chamber B near the wall 18 thereof. The
widths of the foraminated wall section 21 and of the
conduit 22 are larger than the width of the chamber 20
inclusive of the thickness of the wall 19. As a result of
this feature the material in the compartment A’ of the
preliminary grinding chamber is able, after it has been
sufficiently crushed, to reach the conduit 22 either directly
or indirectly by first travelling through the holes in the
wall 19 and chamber 20. Furthermore, the ground mate-
rial in the compartment A’ of the preliminary grinding
chamber and part of the material ground in the compart-
ment A" of the said chamber reaches an initial circular
section 24’ of an external helical conduit 24 either
directly through an opening 25 (FIG. 7) in the wall 1
which is covered by wire net 26 or indirectly by travelling
first through holes provided in the previously referred to
walls 10’ and 10"’ and then through a chamber 27 laterally
confined by the said walls. For a chosen distance the ex-
ternal helical conduit 24 extends adjacent the outer wall
surface beneath the helical conduit 14 and opens at 28
(FIG. 2) into the circular conduit 22 previously referred
to. In this way the material conveyed by the conduit
during rotation of the mill is discharged through the
radial conduit 23 into the intermediate chamber B. The
latter chamber terminates in a foraminated wall 28 spaced
slightly apart from the end wall 15 of the mill (at the
inlet end thereof) and confines with the said wall a2 cham-
ber D connecting with the refining chambers C’ and C’’
in a manner known per se (not shown) and adapted and
arranged to feed the said chamber evenly with material
and afford a constant upward draft through the mill.

As shown by FIG. 6, the length of the preliminary and
intermediate grinding chambers A’, A” and B, respec-
tively is smaller than the mill length. The chambers C’,
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C”, however, are of the same length as the mill and
of greater width over their section between the wall 19
and outlet 3 (as shown by broken lines 6’, 7’, 8’, 9 in
FIG. 5).

As will be evident from the above description, the use
of a mill according to the invention avoids the draw-
back prevalent in known mills such as that illustrated in
FIG. 8, and wherein there is a deficient exploitation of
the activity of the grinding bodies M situated between the
intermediate drawing-off point 30 and the drawing-off
point 31 at the end of the mill near the outlet 3.

Various modifications to the present invention are of
course possible, within the scope of the appended claims.

What I claim is:

1. A cylindrical mill for grinding material such as ce-
ment comprising: a hollow rotatable cylinder journaled
for rotation about a substantially horizontal axis and hav-
ing inlet and outlet openings at opposite ends thereof, a
plurality of radial longitudinally extending walls secured
in and dividing said cylinder into a plurality of longitu-
dinal grinding chambers one of which is a preliminary
grinding chamber, grinding means disposed in each of said
chambers, first feed means connecting said inlet opening
with said grinding chamber at the end thereof adjacent
said 1nlet, and second feed means connecting said inlet
opening with said preliminary grinding chamber inter-
mediate the ends thereof.

2. A cylindrical mill as set forth in claim 1 further
comprising divider wall means disposed transversely of
sald preliminary grinding chamber intermediate the end
thereof to divide said chamber into a first compartment
adjacent said inlet opening and a second compartment re-
mote from said inlet opening.

3. A cylindrical mill as set forth in claim 2 wherein
sald divider wall means is comprised of two foraminous
closely spaced apart walls.

4. A cylindrical mill as set forth in claim 3 further
comprising cylindrical distribution means coaxially lo-
cated within said cylindrical mill adjacent the inlet open-
ing, said second feed means being connected to said cy-
lindrical distribution means and arranged to feed mate-
rial into said second compartment at a point substan-
tially in the middle region thereof.

3. A cylindrical mill as set forth in claim 4 further
comprising radial conduit means located internally of
said cylindrical mill and connecting said cylindrical dis-
tribution means to said first compartment.

References Cited

UNITED STATES PATENTS
1,646,532 10/1927 Goebels oo 241—153
1,650,508 11/1927 Goebels e 241—153
FOREIGN PATENTS
198,196 5/1923 Great Britain.
328,828 5/1958 Switzerland.

GERALD A. DOST, Primary Examiner.

US. ClL. X.R.
241—171, 176



	Drawings
	Front Page
	Specification
	Claims

