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This invention relates particularly to ball
mills' i’ which a separating compartinent is
introduced between the prelimmary grind-
ing compartment ard the secondary grind-

mg compartment, the tailings froin the sepa-

ratitg’ compartinent’ being' continuously re-
twrned to the preliminary grinding compart-
ment for regrmding and the material whicly
passes thirougl the separator being delivered
to the secondmy grinding compartment The
object of the invention is to improve such
mills in various structural features for the
purpose of inereasing efficiency, facilitating
the assembling’ of parts and the substltutlon
of sereens of different mesh and size accord-
ing to the nature of the materials operated
upon, rédueing wear on nuts which must
lie removed in- sucl substitution, reducing
cost’ of’ manufacture, and generally” improv-
mg eonstruction. In the imp1 oved mill the
sereen in the separating compartment issub-
stantially cylindrical “and’ concentric with
the shell of the mill; the material from the
prehmmany or 1ndmo compartmient passes
upon the screen at one end, the fines pass
througl the screen and are carried on to the
seuondary grinding compartment, and: the
tailings pass from the seréen at the further
end and are then returned to the preliminary
ormdlno compartment. The full area of the
sereen thus becomes- effective and' is not lim-
ited by the arrangement of the means for
returning the t‘uhngs or for passing on the
fines;. "The' construction is sueh, moreover,

thiat the screens can be removed from thie
outside of the mill' readily and other screens

substituted as may be' desired. Various de-

- tails of construction will Be-more fully par-
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ticularly referred to heveinafter with: refer-
ence to the accompanying drawings in which

the mvent‘mn is- iHustrated. as embodled 1

a convenient and' pracmcal form and in
whichi:

TFigure 1 is a partial longitudinal section
of'ar mﬂl of the character- 1efe1red to, shiow-

ing a portion-of’ the p1ehmma1y grinding’

co‘npaltrnent the sepalatmo comp‘utment
~and the adjacent portion of thie secondary
grinding compartment.

I‘1oures 2 and 8. are views in transverse
gection on the planes indicated by. the brokern
lines 2—2 and 33, 1espect1vely, of Fig-
urel. '

The- shellia of the mill may be constructed:
as- usdal’ and: is sHown as:dontinuous zud as

Sé1‘ial No. 50,359

provided in the plehmln‘uy gr‘lndmo coii-
partment A with liners b, and in' the second-
ary grinding compartment € with Iiners e.
In the separating compalt ment the shell is
shown as‘having & liter /. The preliminary

arinding conipaitient is " shown a5 having

a smolc manhole provided with a cover E
whlle the secondary grinding compn‘tmen’t
C,-is shown also as havmvf By smtﬂe manhole
plowded with a cover 14 The separating

compartuient, however, is shown as’ lidving -
several manholes or handholes, to iamhtat_e‘

the vremoval and replacenient of the screens,
each manhole or handhole having @ cover Gy
which i supported by and secured' to' a suit-
able frame D, whick is made sufficiently
heavy to’ bompensate for the possible weak-
ening of' the shell by the several manholes
or handholes. Adll-of the details of constriie-
tion thus far referred to may be of any
usual op suitable cliarvacter.

Secured to the shell ¢ within the same at
a suitable point is an angle ivow ring d; to
the inwardly projecting’ ﬂanoe of’ whlch is

securedy as Hereinafter de'sa'ibe'd‘ any annular

platee which i ‘tupi has' seml‘ed thereto the
outer ends of the several perforated or

slotted plates #, through which the fines fromy
the preliminary grmdmo compartmeint- pass

intio- the separating compa.xf;ment “Aldsoser

cured' to: the amnular plate e iy af’ angle

iron ring g, the plates f and tHe mnd' g

Being convement‘ly secured: to' the annular

plate ¢’ by bolts® /i which have: their heads
countersunk i1 tlhe plates f/ and receive' their
nuts- within' the separating” compartmem
wlhere: they are less' exposed to wear and sre
readily “accessible through the haridhieles.
The plates f are fur ther secured: at their i in-
ner: ends as deseribed liereinafter.

~The' horizoutal flange of the ring ¢ is
formed at ¢ with a seat to’ receive and sap-
port-the corrésponding end of the cyhlldu—
cal orslightly conical screen j which; in‘tlie
construction: shown, is fomned of sectlonb

“connected- by clamps’ § and’ liingés 72 to

facilitate the' removal and- 1‘eplacement of
the' sereen’ through the’ handholes g.  A¥ its
othier end'the’ cyhndrlcal screen j'is support-
ed’ on’ the peupherv of a plate g to be re-
ferred to.

At the otlier side of‘ the ‘space set apart
for the' separating' compartment tliere i se-
cured’ to' the inside of thie shell @) an arigle
iron' ring 7, to' the vértical’ flknge of which
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is secured an annular plate & which extends
well toward the axis of the shell. Liners m
are preferably secured, as by bolts =, to the
face of the.plate % toward the secondary
grinding compartment C, the heads of the
bolts being countersunk in the liners and
the nuts being on the other face of the
plate where they are readily accessible and
less exposed to wear. The inner ends of the
liners m, may also be veceived within an un-
dercut ring o held by bolts o”.

To the plate %, on its face next the sepa-
rating compartment, are secured channels p,
by which the fines which have passed from
the intermediate portion of the separating
compartment through the screen 4, and into
the annunlar space between the same and the
shell @, are conducted toward the secondary
grinding compartment ¢, while the tailings,
rejected by the screen 7, are conducted by
channels 7, provided with flights s, and se-
cured to the separating side of the plate ¢,
above mentioned, toward the central convey-
ing tube w.

Centrally in the mill is disposed a double
deflecting cone #, with radial ribs % and @,
by which the fines received from the chan-
nels p, are directed into the secondary
grinding compartment C, and the tailings
received from the channels 7, are directed
into the conveyor tube by which they are re-
turned to the preliminary grinding compart-
ment A. In the construction shown the con-
veyor tube is conical, made up of several
sections w, w’, and @, and is provided in-
teriorly with flights 2, by which the return
of the tailings to the preliminary grinding
compartment A is efiected. In the construc-
tion shown bolts ¢/, above mentioned, with
nuts exposed in the separating compartment,
serve to secure together the liners m, the
plate %, the ring o, the channels p and 7, the
double deflecting cone #, and the section w
of the conveyor tube, while the sections w’
and @ of the conveyor tube receive between
them the inner ends of the perforated or
slotted plates f, and are secured together
by bolts 7, and also have their nuts within
the separating compartment. The section
@, of the conveyor tube forms an extension
with the preliminary grinding compart-
ment by means of which the tailings are
carried somewhat within the preliminary
grinding compartment so that they are sub-
jected to a further grinding action before
they are again presented to the plates 7.

The movement of the fines in the annular
space between the screen 7 and the shell g,
toward the channels p» and the secondary
erinding compartment C, is facilitated by
flights ¢’, on the inner faces of the hand-
hole covers G, so that such flights are re-
moved with the covers and do not form an
obstruction to the introduction of the screen,
the shell ¢ and its liner &/, within the sepa-

1,591,916

rating compartment, being left without
flights between the handholes.

It will be understood that various changes
in details of construction and arrangement

can be made to suit different conditions of 7

use without departing from the spirit of
the invention.

I claim as my invention:

1. In a ball mill, the combination of a
shell, partitions forming a preliminary
grinding compartment, a separating com-
partment and a secondary compartment, the
partition between the preliminary grinding
compartment and the separating compart-
ment being perforated, a substantially cy-
lindrical screen in the separating compart-
ment and concentric with the shell, means
to direct the fines from one end of the
screen to the secondary grinding compart-
ment, means to return the tailings from the
screen to the preliminary grinding compart-
ment, the shell having a handhole for com-
munication with the separating compart-
ment, a cover for the handhole, and con-
veyor flights on the inner face of the cover
to promote movement of the fines toward
the secondary grinding compartment.

2. In a ball mill, the combination of a
shell, partitions forming a preliminary
grinding compartment, a separating com-
partment and a secondary grinding com-
partment, the partition between the pre-
liminary grinding compartment and the
separating compartment being perforated
in its intermediate portion, a substantially
cylindrical screen supported between the
partitions concentric with the shell and
forming an annular space between itself and
the shell, means to direct the fines from said
annular space to the secondary grinding
compartment, and means to direct the tail-
ings to the preliminary grinding compart-
ment.

3. In a ball mill, the combination of a
shell, partitions forming a preliminary
grinding compartment, a separating com-
partment and a secondary grinding com-
partment, the partition between the prelin-
inary grinding compartment and separat-
ing compartment being perforated, a sub-
stantially cylindrical screen supported be-
tween the partitions concentric with the
shell, a double cone deflector mounted cen-
trally with respect to the partition between
the separating compartment and the second-
ary grinding compartment, channels to di-
rect the fines from one side of the screen to
one side of said deflector, channels to direct
the tailings from the other side of the screen
to the other side of said deflector, and a con-
veyor to conduct the tailings to the prelimi-
nary grinding compartment.

4. Inaball mill the combination of a shell.
an angle iron ring secured to the inside of
the shell, an annular plate secured to the
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vertical flange of said ring, and perforated
plates, forming a partition, secured to said
annular plate. ‘

5. T a ball mill, the combination of a
shell, an angle iron ring secured to the inside
of the shell, an annular plate secured to the
vertical flange of said ring, a substantially
eylindrical screen supwported at one end on
the horizontal flange of said ring, and means
to support the other end of said cylindri-

cal screen.

6. In a ball mill, the combination of a

- ghell, an angle iron ring secured to the in-

1s
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side of the shell, an annular plate secured to
the vertical flange of said ring, perforated
plates forming a partition secured to said
annular plate, a substantially cylindrical
screen supported at one end by the horizon-

tal flange of said ring, and means to sup— ,

port the other end of said screen.

7. In a ball mill, the combination of a
shell, a perforated partition, an angle iron
ring secured to the inside of the shell, a plate
secured to -the vertical flange of said ring
and extending well toward the axis of the
shell and forming a partition, said partitions
forming -a preliminary grinding compart-
ment, a separating compartment and a sec-
ondary grinding compartment, a substan-
tially cylindrical screen. between the two
partitions, channels supported by said plate
to direct the fines toward the secondary com-

-partment, a third annular plate between said

channels and the separating compartment,
and other channels to direct the tailings to-
ward the preliminary grinding comp‘\rt—
ment.

8. In a - ball mill, the combination of a
shell, a perforated partltlon, an angle iron

ring secured to the inside of the shell, a plate 48

secured to_the vertical flange of said ring
and extending well toward the axis of the
shell and fomun(r a partition, said partitions
forming a plehmlnary grinding compart-
ment, a separating compartment and a sec-
ondarv erinding compartment, a substan-
tially cyhndmcal screen between the two par-
titions, channels supported by said plate to
direct the fines toward the secondary com-
partment, a third annular plate between said
channels and the separating compartment,
and a double cone deflector to deflect the fines
from the first mentioned channels to the sec-
ondary grinding compartment and to direct
the tailings from the second named channels
toward the preliminary grinding compart-
ment.

9. In a ball mill, the combination of a
shell, a perforated partltlon, an angle iron
ring secured to the inside of the shell, a
plate secured to the vertical flange of s‘ud
ring and extending well toward . the axis
of the shell and foumng a partition, said
partitions forming a preliminary grinding
compartment, a separating compartment
and a secondary - grinding compartment, a
substantially cylindrical screen between the
two partitions, channels supported by said
plate to direct the fines toward the second-
ary compartment, a third annular plate be-
tween said charnnels and the separating com-
partment, and a central conveyor tube to
conduct the tailings into the preliminary

_erinding compftrtment

This spemﬁcatlon signed this 12th day of
August A. D. 1925.

POVL T. LINDHARD.
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