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T0 all wi’wm ot mayy cmwern

Be it known that I HENRY LIVINGSTONE
SULMAN, analytical ehermst a subject of the
Queen of Great Britain, remdinﬂ* at London,
England, (whose posta,l address is 60 Gmce-
chu1 ch street in the city of London, Eng-
land,) have mvented certain newand useful
Implovements in

tlomn.
This invention 1eld,tes to improvements in
ball and drum grinding-mills, which may be

- employed for reducmn‘ manysubstances but

20

which are more especlally applicable to the

ﬂlmdmﬂ* in a wet condition of ores which are |

obtamed In & moist state and are treated by a
wel process.

Attempts to grind ores in a wet COHdIt]OH
1n which the water has either been admltted
to the machine through the inlet for the in-
troduction of the substa,nce to be ground or

“has been sprayed bymnozzles ammst the outer

sieve, have not hitherto led to any satisfac-
tory result, because during such process the

space between the ﬂ*11ud111g -plates and the

first or coarse sieves and also between the
latter and the fine sieves usually becomes
clogged or choked with mud. According to

- this invention this elogging or choking with
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mud 1s obviated by partly immersing the

ball-drum to a predetermined depth in Wa,tel_,'
in a trough or vessel and keeping the water

and materml within the mill in motion.

My invention consists in a ball and drum
mill having novel features of constr uetion,.

a5 heremafter descrlbed and claimed.

In order that my invention may be clearly

understood and readily carried into effect, I
will now proceed to describe the same more

tully with reference to the accompauymﬂ*.

drawings, in which—
Ifigure 1 is a vertical transverse se(,tlon

and Fig. 2 a vertical longitudinal section, of :

a ball—mﬂl constructed accerdmﬂ‘ to this in-
vention.

1 is the hoppel and 2 is the hub of the
ball-drum, provided with apertures by which
the materlal 18 fed to the ball-drum. The

material is ground or reduced by means of
the balls aetmﬂ' in cooperatmn W1th the grind-

Ball and Drum Grinding-
Mills, of which the followmﬂ' is a spemﬁca-— :

| 1nﬂ'-p1ates 4 as the ball-drum rotates about the

central axis 3. |
5 1is the inner coarse sieve, and 6isthe outer

fine sieve.

7 7 are tangentially-ar 13,11ﬂ'ed return-plates
for condueting the coarser paltmles from be-

‘tween the plates 4 and the coarsesieve 5 and

also from the space between the sieves 5 and

6 back to the interior of the mill for further

reduction.
9 is the mill-casing, the lower part S of
which is prefer ably tapered and forms a wa-

ter-trough, which is kept filled with water

and thr onn'h which the water constantly flows.

10 is a supply-plpe by which water enters
at-the bottom of the trough 8, and 11 are a
series of nozzles which deliver water upon
the upper part of the periphery of the ball-

drum as it rotates.

12 is an adjustable slide by which the wa-
ter-level in the trough is determined, the
water belng mamtmned at such a level in

“the trough 8 that the lower periphery of the
‘ball-drum is immersed and rotates therein at

a depth approximately couespoudmﬂ* to the

| pomn at which the coarse sieve is situated.

13 is a pipe forconducting away the coarser
pa1t1cles from the lower pa,rt of the trough 8
to the channel 14, whence they may be con-
veyed to any su1t&ble vessel for further treat-
ment. This pipe 13 may either be fixed or,

as shown in the drawings, it may be tele-q
scopic, so that by 1eﬂ'ulatmﬂ* the height of

the outlet the fineness of the particles con-

ducted away may be determined. |
The water may be admitted either thr auwh
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the nozzles 11 and the pipe 10 or throu'D'h_.

either of these, according to the nature of the
matel.ml to be treated.

- As the ball-drum revolves the ground ma-
terial falls through the holesin the grinding-

‘plates 4 upon the coar se sieve 5 and tthl‘l‘D‘]l

this latter upon the fine sieve 6. The mate-
rial that is sufficiently finely ground passes

QO

through the sieve 6into the twuﬂ'h 3, and the g5

coarser particles which cannot pass thlouﬂ'h

the sieves are returned by the plates 7 to the
interior of the mill to be further reduced.
The vigorous circulation of water which is
mmntmned wteatly assists in the process 0f
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reduction, as it washes the fine particles out

of the substance which is being ground. The
fine mud is kept in suspension at the upper
portion of the water-trough 8 and flows over

the slide 12 with the water. 'The grit and
coarser particles sink to the bottom of the
trough 8, and owing to the pressure of water

above them are conducted through the pipe.

13 into the channel 14, The principal object
of the nozzles 11 is to afford special means of
swilling the outer sieves when necessary. The
water is admitted through the pipe 10 princi-
pally when the substance to be ground con-

tains very fine dust whieh it is desired to sep-
arate from the heavy grit and the like by

means of the ascending current of water.
What I claim is-— |
1. A millcomprisingacasinghavingalower
part providing a water-trough, the ball-drum
having grinding-plates, inner and outer con-
centric sieves, and tangential return-plates,

extending from the outer sieve through the

inner sieve tothe grinding-plates, and an ad-

justable slide whereby the level of the water.

in the trough and the immersion of the sieves
at the bottom of the ball-drum are deter-
mined; substantially as described.

2. A millcomprising acasinghavingalower
part providing a water-trough, the ball-drum
having grinding-plates and inner and outer

concentricsievesand tangential return-plates

extending from the outer sieve through the
inner sieve to the grinding-plates, a series of

. ' 647,336

nozzles for spraying water on the periphery
of the outer sieve in advance of the return-
plates and means whereby the level of the
water in the trough and the immersion of the
sieves at the bottom of the drum are deter-
mined; substantially as described.

3. Amillcomprisingacasinghavingalower
partproviding a water-trough, a water-supply
pipe leading to the lower part of the trough,
a discharge-pipe adjustable in length for reg-
ulating the height of the outlet and extend-
ing from the lower partof the trough beneath
the supply-pipe, means for determining the
level of the water in the trough, and a ball-

“drum having grinding-plates, inner and outer

concentricsievesand tangentialreturn-plates,
and mounted so as to dip its lower sieve part
only in the water contained in the trough;
substantially as described. l

4. A mill comprising a water-trough, a ball-

drum having a sieve dipping into the trough,

an adjustable slide regulating the level of the
water in said trough, a water-inlet pipe and a
sand-outlet pipe communicating with the bot-
tom of said trough, and means in the upper
portion of the mill for spraying the sieve.

In testimony whereof I have hereunto set
my hand, in presence of two subscribing wit-
nesses, this 18th day of October, 1899.

HENRY LIVINGSTONE SULMAN,

W’itnesses: |
WALTER J. BDKERTEN,
J. COLLINS.
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