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This invention relates to grinding mills and
more particularly to discharge means therefor.

An objeci of the invention is to provide im-

" proved discharge means at the discharge end of
8 a grinding mill which will operate to strain the
pulp carrying pulverized material from the mill
and permit the same to pass out of the mili, while
at the same time operating to return balls and
oversize material which comes in contact there-

10 with.

Another object of the invention is to provide
improved discharge means in the form of coni-
cal shaped members which are carried by the
mill during .its. rotation and which are so con-

I8 structed as to restrict the discharge opening in
the mill so as to build up the pulp level.

Another cobject of the invention is to provide
improved discharge means including a cone-
shaped cage mounted within the mill in front of

B0 the discharge trunnion opening and which is so
constructed that small balls, tramp oversize, and
other objectionable materials which would other-
Wise pass out of the mill through the discharge
trunnion, are caught between the outer surface

¥ of the cage and the wall of the mill, and as the
mill rotates such material and ObJectS are car-
ried up high and are discharged across the top
of the cage, back into the mill, thereby keeping

the discharge end of the mill free of this relatively.

30 small material, which Would otherwise tend to
block the cage.
. With the foregoing and other obJects and ad-
vantages in view, the invention consists in the
construction and arrangement of the several
38 parts which will be more fully described and
claimed.
In the accompanying drawings—
Figure 1 is a vertical longitudinal section of a
conical type of grinding mill embodying the in-
to vention;
Fig. 2 is an enlarged section of a portion of the
structure shown at the right, Fig, 1; and
Fig, 3 is a detail section of a portion of a cylin-
drical grinding mill, showing the application of
8 the invention thereto. \ o
Referring to Fig. 1, the conical type of grind-

ing mili comprises a rotatable drum {1 having an’

inlet trunnion 12 and a bearing 3 therefor, and
an outlet trunnion 14 and & bearing 15 therefor.
50 The drum {1 is provided with a gear 16 for
rotating the drum from a suitable source of
power. )
Grinding media, such as balls, pebbles or other
suitable material, indicated at (7, may be em-
38 ployed with the mill.

- larger particles become located in the vicinity of

(CL 83—9)

‘Material to be ground is fed into the drum (1 -
through the inlet trunnion 12, pulverized to the
desired fineness, and then leaves the drum with
the water or other liquid used in the grinding
process through the discharge trunnion 4, R

The mill illustrated has a conical discharge
portion {8 and, as is well understood, different
sizes of material being ground within the drum
and the grinding media assume positions within
this conical portion 18 in accordance with their 10
relative sizes. That is, as the drum rotates, the -~

the cylindrical portion 19 of the drum, and the
remaining material classifies itself according to
size, with the finer particles thereof graded to- 18
ward and located at the discharge end of the
mill,

* While mills of th1s type need not necessarlly

be provided with discharge means of the char-
acter about to be described, it has become the 89
practice to operate grinding mills under overload
conditions, with ‘the result that coarse material

- (and sometlmes balls) is-likely to be discharged

at the discharge end of the mill, and therefore,
under these circumstances, it becomes desirable 88
to use discharge means which will prevent the
discharge of coarse material and grinding media.
The discharge means of my invention com-
prises a conical cage 21 having its base portion
formed with a#flange 22 by which the cage can be 30
mounted in the discharge portion {8 of the drum
i1 1 adjacent to the junction of such discharge por-
tion with the trunnion 14. -
The cage 21’ projects inwardly of the drum
and its apex portion is formed with an opening ]
23 of suitable diameter. :
" The conical wall of the cage 2l
a plurality of openings 24 of such size as to differ-
entiate between the grinding media and the fines.
As shown in Fig. 2, the openings24-may.be in ¢
the form of elongated slots arrariged on the coni-
cal wall of the cage 21 in a direction transversely
to the longitudinal axis of the drum, such slots
thus preferably being disposed longitudinally with
respect to the direction of rotation of the drum; 48
Since the wall of the cage 24 is somewhat thick,
in order to prevent the fines which pass through
the slots 24 from clogging or otherwise closing
said slots, the opposite side walls of the slots 24
are preferably formed inclined to each other, as go
indicated at 25, so that the.slots will be narrower
at the outer surface of the cage 21 than at the
interior of the wall of said.cage. In this way,
the fines carried in suspension in the water which
enters the slots 24 from the exterior of the cage »
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will flow freely through the slots due to the in-
creasing area of sa.id slots- towards the outlets
thereof.

By constructmg the cage 21 in the above de-
scribed manner, the pulp level within the drum is
built up to a level higher than that heretofore
obtainable in the ordinary conical type of mill,
because the restrictions provided by the tapered

slots 24 prevent the free discharge of the pulp -

until the fines have attained a predetermined de-
gree of fineness.

The cage 21 is not subject to excessive wear,
since the grinding media at the discharge end of
the drum (1 do not cascade, but merely roll among
themselves. ’

Another advantage of this type of discharge
means is that as the small balls, tramp oversize

and other objectionable materials that would

otherwise get out of the drum, have a tendency to
wedge between the cage 21 a,nd the wall of the dis-
charge portion {8 of the drum. As the drum ro-
tates, these are carried up high and are discharged
across the top of the cage 21, back into the drum,
thus keeping the discharge end of the drum free

from this relatively small material, which ‘would

otherwise tend to block the cage 21.

A substantially convergent- divergent sleeve’

or insert 31 is mounted in the hollow discharge
trunnion (4, for the purpose of providing a re-
stricted outlet for increasing the height of the
level of the pulp within the drum 1.

The member 31 has an outer or circumferential

.portion 32 which fits snugly in the discharge trun-

nion 14, the interior of the trunnion having an
outwardly flared wall 33 of well-known form.

W1thm the portion 32 of the member 31 is a

convergent conical portion 34 having . its base

abutting the base portion of the cage 2I.

The convergent portion 34 of the sleeve 3§ ex-
tends outwardly a suitable distance and connected
to the outer end thereof is the divergent conical
portion 3§ of the sleeve.

A pronounced throat 36 is formed at the point -

‘where the two portions 34 and 35 of the sleeve
31 meet, and this throat forms a restriction which
provides mmeans for raising the level of the pulp

. within the drum {1 an appreciable amount, since

the diameter of, the discharge opening of the mill
is reduced cons derably with respect to the diam-
eter of the hollow trunnion 14.

As the pulp leaves the drum through the open-
ings 24 in the sage 21, the pulp passes through the
sleeve 31 and discharges over the lip provided
by the outer divergent portion 35 of said sleeve.

In other known types of grinding mills where
the pulp level is raised and- an ordinary screen
is used, there is np way to keep the tramp over-

size and the small balls away from the screen,

and consequently the mill chokes up.
It has also been demonstrated in actual prac-

tice that raising the pulp level of the mill, in- -

creases the grinding capacity without increasing
the power and thereby materially increases the
efficiency. Hence, the use of the cage 21 mounted
in the discharge portion of the drum in combina-
tion with the convergent- divergent outlet 31 is a
very important feature which enhances the pro-
ductiveness of grinding mills of the type herein
referred to.

There is another advantage in the use of the
cage 24, in that this element has a much greater
area of discharge opening than other forms of
screening elements heretofore used in the dis-
charge ends of grinding mills. This is due to
the shape of the cage, the arrangement of ‘the
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openings or slots 24 therein and the disposition

of the cage within the drum I1. ‘

As shown in Fig. 3, when it is desirable to in-
corporate the invention with a cylindrical type
of grinding mill, a cage 41, similar in form to
the cage 21 of Fig. 1, is mounted on the end wall
42 of the cylindrical drum 43 adjacent to the
trunnion 44 having a discharge spout 45 mounted
therein.

Surrounding the cage 41, is a conical ball re-
jector 46 which is also carried by the end wall 42-
of the drum 43. The apex portion of the ball re-
jector 46 is disposed adjacent to the end wall of
the drum, so that the diverging wall of the ball

"rejector is inclined outwardly with respect to

the converging wall of the cage 41.

The ball rejector 48 will deflect thie balls and

other materials which are carried up high in the
drum 43, away from the cage 41, thus keeping the
discharge end of the mill free from this objection-
able material, which would otherwise interfere
with the free flow of the fines through the cage.

Having thus described my invention what I
claim is:

1. A grinding mill comprising a rotatable drum
having a hollow supporting trunnion through
which material passes, and a cone-shaped mem-
ber extending into the drum and surrounding the
hole in the trunnion, said cone-shaped member

" being fastened to the end portion of the drum ad-

Jacent to said trunnion, and a cone-shaped cage
mounted within said cone-shaped member and
having its base portion disposed adjacent to the
Junction of said hollow trunnion with said drum
and its apex portion disposed within the drum.

2. A grinding mill comprising a rotatable drum

-having a lining and a casing, a hollow support-
" ing trunnion through which material passes and

having an internal cylindrical portion at the in-
ner end thereof, a sleeve fitting within the trun-
nion, and a frusto-conical member extending into
the drum and having an outwardly projecting
flange formed on its base portion, said flange being
disposed intermediate the end of the drum lin-
ing and the trunnion sleeve, and said frusto-
conical member being apertured to permit the
discharge of ground material from the miil.

3. A grinding mill comprising a rotatable drum'

having a hollow trunnion extending outwardly
from the end of the drum, said trunnion having
an internal cylindrical portion at the inner end
thereof, and a separate sleeve mounted -within

_the hollow trunnion and extending from the in-
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ner end of said trunnion outwardly, said sleeve .

having a convergent conical interior wall pro-
viding a discharge ‘opening for the mill, and an
exterior wall which is cylindrical for a portion of
its length and divergent for a portion of its
length.

" 4. A grinding mill comprising a rotatable drum
having a hollow supporting trunnion through
which material is discharged from the drum, and
inner and outer frusto-conical members for con-
trolling the discharge from the drum, said inner
member having its base portion secured to the

- mill at the junction of the inner end of the trun-

nion with said drum and its apex portion disposed
within the drum, said outer member being in the
form of a sleeve the interior wall of which is
frusto-conical having its base disposed adjacent
the base of the inner member and extending
outwardly through the trunnion from the base
portion of the inner member. =~ -

5. A grinding mill comprising a rotatable drum

‘having a hollow supporting trunnion through
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which material is discharged from the drum, the
internal wall of said trunnion being cylindrical
in form from the junction of the inner end of
the trunnion with the wall of the drum outwardly
of the trunnion to a point midway the length
of the trunnion and being outwardly flared from
the cylindrical portion to the outer end of the
trunnion, a cone-shaped cage having its base
disposed adjacent the junction of the inner end
of said discharge trunnion with the drum and
its apex portion disposed within the drum, the

apex portion of said cage being open and the coni-

cal wall of said cage having a plurality of elon-
gated slots through which the fines are adapted
to pass towards the discharge outlet of the mill,

said slots being arranged around the cage in a’

direction transversely to the longitudinal axis of
the drum and being disposed longitudinally with
respect to the direction of rotation of the drum,
the opposite longitudinal side walls of said slots
being inclined toward each other so that the slots
are narrower at'the outer surface of the cage
than at the interior- of the wall of said cage,
whereby the fines will flow freely through the
slots due to the increasing area of said slots
towards the outlet thereof, and a convergent-di-

vergent sleeve within the hollow trunnion, said .
sleeve extending from the base portion of said .

cage outwardly beyond the outer end of said trun-
nion and constituting an outlet for the material
passing through said cage.

6. A grinding mill comprising a rotatable drum,
hollow supporting trunnions extending from each
end of said drum, one of said trunnions consti-
tuting the feed end of the mill and the other
trunnion constituting the discharge end of the
mill, a cone-shaped cage having its base disposed
adjacent the junction of the inner end of said
discharge trunnion with the drum and its apex
portion disposed within the drum, the apex por-
tion of said cage being open and the conical wall
of said cage having a plurality of elongated slots
through which the material is adapted to pass

towardsthe discharge outlet of the mill, said slots -

being arranged around the cage in & direction

transversely to the longitudinal axis of the drum,
said hollow.trunnion having an internal wall .

cylindrical in form from the junction of the inner
end of the trunnion with the wall of the drum
outwardly of the trunnion to a point substantially
midway of the length of the trunnion, the in-
ternal wall of said hollow discharge trunnion

being flared outwardly from the outer end of the E

cylindrical portion to the outer end of said trun-
nion, and a sleeve mounted within said hollow
discharge trunnion and having its exterior corre-
sponding in form to the contour of the bore

- through the discharge trunnion, said sleeve having

an interior convergent-divergent wall, the con-
vergent portion of the interior of said sleeve ex-
tending from the base portion of said cage out-
wardly a distance corresponding substantially to

the length of said discharge trunnion, and the .

divergent portion of said sleeve extending. out-
wardly from the outer end of said discharge trun-
nion.

'l A grinding mill comprising a rotata.ble drum

3

having a hollow discharge trunnion extending
outwardly from the end of the drum, a cone-
shaped cage having its base portion disposed ad-
Jacent the junction of the inner end of said trun-
nion with the drum and its apex portion disposed
within the drum, and a separate conical sleeve
mounted within the hollow trunnion and extend-
ing outwardly from the base portion of said
cage, sald sleeve having an outer circumferential
wall snugly fitting the interior of said trunnion
and an inner convergent-divergent tubular por-
tion which is spaced from the outer circumfer-~
ential wall of the sleeve, said inner portion of the
sleeve being connected to the outer wall of the
sleeve adjacent the base of said cage.

8. A grinding mill comprising s, rotatable drum
having a hollow discharge trunnion extending
outwardly from the end of the drum, a cone-
shaped cage having its base portion disposed ad-

jacent the junction of the inner end of said trun-.

nion with the drum and its apex portion disposed
within the drum, and a separate. conical sleeve
mounted within the hollow t¥unnion and extend-
ing outwardly from the base portion of said cage,
sald sleeve having an outer circumferential wall
snugly fitting the interior of said trunnion and
an inner “convergent-divergent tubular portion
which is spaced from the outer circumferential
wall of the sleeve, said inner portion of the sleeve
being connected to the outer wall of the sleeve ad-
jacent the base of said cage, the outer end of
the interior portion of said sleeve terminating be-

-yond the outer end of said trunnion.

9. A grinding mill comprising a rotatable drum
adapted to contain grinding media and the mate-
rial to be ground, a hollow trunnion at one end of
the drum for the discharge of ground material,
said trunnion having an internal:cylindrical por-
tion at the inner end thereof, a removable sleeve
in the trunnion, a frusto-conical screen cage
having a body portion disposed within the drum
and an outwardly radially projecting flange
formed on the base of the body portion, said
flange being firmly seated in the trunnion inter-
mediate the end of the drum and the. trunnion
sleeve to thereby hold the screen cage in-fixed
position.

'10. A grinding mill comprising a rotatable drum
adapted to contain grinding media and the mate-
rial to be ground, a hollow trunnion at one end
of the drum for the discharge of ground material,
said trunnion having an internal cylindrical por-
tion at the inner end thereof, a removable sleeve
in the trunnion through which the discharged
material passes, said sleeve having a restricted
outlet, a trusto-conibal screen cage having a body
portion disposed within the drum and an out-
wardly radially projecting flange formed on the
base of the body portion, said flange being firmly
seated in the cylindrical portion of the trunnion
intermediate the end of the drum and the trun-
nion sleeve to thereby hold the screen cage in
fixed position and at the same time permitting
ready removal of the cage upon removal of the

- trunnion sleeve.
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