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T.his invention relates to the wet !grinding‘

of materials in tube or ball mills provided

 with means for the continuous feeding and

discharging of the material, and 1s
larly concerned with mills of the kind in
which the ground material is discharged from

- the grinding member through openings, ar-

10

ranged in the discharge end wall of the mill,

into a discharge chamber from which it is

o conveyed into the hollow discharge trunnion
of the mill. | |

It frequently occurs that the discharge

* material is not quite of the required fineness,
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and for this reason it has hitherto been con-
veyed to special grading devices, where the
coarser parts of the material were separated

- and then conveyed back to the mill for further

.20 :
- overcome-the disadvantages above referred |

grinding. This method of treatment how-
ever 1s complicated and expensive. ..
- It 1s the object of the present invention to

. to by returning the discharged material flow-
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ing from the discharge chamber through the
hollow trunnion, if said material is not of

sufficient fineness, wholly or partly to the

grinding chamber, while the liquid in the

. grinding chamber is kept back and the ma-

" terial so returned is separated in the liquid

' according to gravity. The larger particles of

| 30 material sink down and are further

oround,

- ;. while the finer particles float on the surface

" not be altered.

device 1S

~ be wholly or partly conveyed
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-/ and float away with the liquid rising over the
t-lower edge of the hollow trunnion. The feed
of the material to be

| ‘ ground is not inter-
rupted, and the quantity of material fed need

For this purpose an adjustable regulating
provided in the
the level of the discharge

slot of the grinding

chamber, by means of which the stream of

material and liquid issuing from the dis-
charge chamber of the mill can if required
grinding chamber. - .

The regulating device may for instance be
designed as a valve cone axially adjustable
within the hollow trunnion. The regulating
devjce is free to revolve with the trunnion but
it may also be so arranged as to remain sta-
tionary within the trunnion.

iarticu- |

Figure 1.

ollow trunnion at

back into the
: " to the grinding chamber.

In order that the said invention may be

clearly. undérstood and readily carried into
effect, the same will now be described more

fully with reference to the accompanying.

drawings which illustrate one construction of
apparatus embodying this invention:—

Figure 1 shows the discharge end of a mill

in longitudinal section.

 Figure 2 is a section on ﬂiq line A—B of

In the grinding drum 1 the material 1s
subjected to a wet grinding process. This
process 1s effected in the usual manner, the

coarse material to be ground being fed with

the addition of water and then disintegrated

by the action of the grinding bodies to the
ated.
‘material enters the discharge chamber 4

desired degree of fineness. The disinte

through apertures 3 in the discharge end wall
2. Within the discharge chamber 4 there are
provided ribs or blades 5 (see Figure 2) which
raise the material to be ground and convey

it into- the hollow discharge trunnion 6 of

the mill. In this trunnion 6 there is arranged
a regulating device which according to the

-construction illustrated comprises a guidin g

cone piece 7. This guiding cone 7 is provide
with vanes 8, arranged star fashion, that are

longitudinally displaceable in the guiding
grooves 6’ provided in the hollow trunnion 6

for the purpose of adjusting the guide cone 7.
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An axial displacement of the guide cone can

be effected by turning a spindle 9 which is
fixed to the head of the guiding cone and is

seated with its free extremity in the internal-
ly screw-threaded boss 10 of the supporting
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ring 11. By adjusting the guide cone the

quantity of the material to be discharged can
be regulated, that is to say the material flow-

ing from the discharge chamber through the

discharge slot 4’ into the hollow trunnion 6

can be returned, if not ground to the desired
degree of fineness, either

When the guide cone 7 is in the end posi-

tion shewn in full lines in Figure 1, the ma-
‘terial is diverted, by means of the curved

guide surface 7’ of the guide cone 7 in the
hollow trunnion, to the discharge end of the
latter. When the guide cone however 1s in

wholly or in part
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the end position denoted by dotted lines, the
material is returned, by means of the guide
surface 7’ of the guide cone, through the
central opening 2’ in the discharge end wall
to the grinding chamber. The material so
returned 1s separated according to gravity
by the liquid present in the mill. The coars-
er particles sink down and are further dis-
Integrated, whilst the finer particles float on
the surface. In the intermediate positious of
the guide coite 7 the quantity of ground ma-
terial discharged can be regulated at will.
If the water level, owing to the material being
conveyed back into the grinding chamber,
rises above the edge of the central discharge
opening 2’ of the end wall 2, the fine par-
ticles floating in the turbid liquid are washed
away through the hollow trunnion. Even
when a practically perfect return of the ma-
terial from the discharge chamber into the
grinding chamber: takes place, there still re-
mains between the regulating device and the
hollow trunnion sufficient free space through
which the liquid and the fine particles float-
ing therein can be conducted away. The

regulating device itself may be of various

shapes. It can, as illustrated, revolve with
the drum, or it may be arranged so as to be
stationary within the hollow trunnion, that
1s to say it may be fixed to a stationary
frame. - ’

What Iclaimis:— o

1. In a device for the wet grinding of ma-
terial, a grinding drum coaxially arranged
with & discharge chamber and a hollow trun-
nion, said drum and said chamber having
a common perforated wall, and adjustable
means within said discharge chamber for re-
turning any desired portion of material from
the chamber to the drum. '

2. In a device of the character described,
a grinding drum, a discharge chamber and
a hollow trunnion, said discharge chamber
communicating with said drum and said
trunnion through central openings and with
sald drum also through apertures located
near the periphery of said drum, and adjust-
able means within said ¢hamber for return-
ing irom the chamber to the drum any de-
sired amount of material entering said cham-
ber through said apertures, said adjustable
means being adapted to permit liquid and
fine material suspended therein to pass
through said trunnion.

3. In a device of -the character described,

 a grinding drum, a chamber separated from
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sald drum by a wall having perforations near
the periphery of said drum, and means in
said chamber for moving material from the
periphery towards the center of said cham-
ber, means for discharging material froni

‘said chamber, means within said chamber for

returning material to said drum, and means
for regulating to any desired degree the pro-
portion of material discharged from the

1,753,685

chamber and material from the chamber to
the drum. |

4. In a wet grinding mill, in combination
with a grinding drum, a discharge chamber
partially separated at one side from said
drum by a wall having openings near its pe-
riphery and a central opening and com-
municating at the other side with a hollow
trunnion, means in said chamber for trans-
porting material from its periphery to its
center, and adjustable means within said

chamber comprising a substantially double

cone shaped valve member for returning any
desired amount of said material through
sald central opening into the drum, but per-
mitting the passing of overflow through said
trunnion. |
5. In a device of the character deseribed, a
erinding drum, a chamber separated at one
side from said drum by a wall having a cen-
tral opening and apertures near its periphery
and communicating at the other side with a
hollow trunnion coaxial to said drum and
sald chamber, substantially radial paddles in
sald chamber, a substantially double cone
shaped body in said chamber, said body be-
ing coaxial with said drum and said chamber
and adjustable in the direction of its axis.
6. In a device of the character described.

a grinding drum, a hollow trunnion by which

- sald drum is supported, a chamber separated

at one side from said drum by a wall having
a central opening and apertures near its pe-
riphery and communicating at the other side
with said hollow trunnion by a port coaxial
to said central opening, substantially radial
fins in said chamber, a substantially double
cone shaped body within said chamber hav-

ing a circumferential edge concentric to the

edges of said central opening and said port,
and means for moving said body axially in
sald chamber between said openings and said
ort. S -

g 7. In a device of the character described, a
grinding drum, a chamber separated at one
side from sald drum by a wall with a central
opening and apertures near its periphery and
communicating on the other side through a
circular port with a hollow trunnion coaxial
to said drum and said.chamber and compris-
ing means for transporting material towards
1ts center, a substantially cone shaped body
within sald chamber having a..diameter
slightly smaller than the diameter of said cir-
cular opening, and means for moying said
body axially in said chamber between said
opening and said port. | |
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8. In a device of the character described, a -

ogrinding drum, a chamber separated at one
side from said drum by a wall with a central
opening and apertures near its periphery and

communicating at the other side with a hol-

low trunnion coaxial to said drum and said

chamber and having longitudinal guides, sub- .

stantially radial paddles in said chamber, a
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substantially double cone shaped body in said
chamber comprising radially arranged vanes -
siiding in said longitudinal guides of said
trunnion, and means for moving said body in
. sald guides. - _ o
9. In a device of the character described,
1 orinding drum, a chamber separated at one
side from said drum by an annular wall with
apertures near its periphery and communi-
10 cating at the other side with a hollow trun-
nion coaxial to said drum and said chamber,
longitudinal guidesin said trunnion, substan-
tially radial paddles and a substantially dou-
ble cone shaped body in said chamber said
15 body comprising radially arranged vanes
sliding in said guides, and means comprising
a screw and nut, for moving said body in saig
ouides. |
10. In a wet grinding mill, in combination
o0 With a grinding drum, a chamber separated
at one side from said drum by an annular wall
with apertures near its periphery, substan-
tially radial fins in said chamber for trans-
porting material entering through said aper-
o5 tures from the periphery towards the center
of said chamber, said chamber having at the
other side a discharge port coaxial with drum
and chamber, distributing meéans in said
chamber for returning part of the material
s0 (ransported by said fins into said drum and
for discharging the other part into said dis-
charge port, and means for adjusting said dis-
tributing means so as to vary the amount re-
turned. | - |
11. In combination, a wet grinding drum
having an end wall with a central opening
and. apertures near its periphery, a chamber
adjacent to said end wall, adapted to receive
coarse material through said apertures and
10 fine material through said central openming,
means for transporting said coarse material
towards the center of said chamber, a hollow
trunnion connected to, and adapted to receive
material from said chamber, and adjustable
45 Mmeans within said chamber and said drum for
~ directing any desired amount of said coarse
- material into the drum, but permitting the
fine material to pass through the trunnion.
The foregoing specification signed at Ber-
so lin, Germany, this 4th day of June, 1928.
- PAUL BODENSTEIN.
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