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To all whom it may concern:

Be it known that T, Ernest S. Grecory,
a citizen of the United States, residing at
Anaconda, in the county of Deerlodge and
State of Montana, have invented certain
new ‘and useful Improvementsin Ball-Mills,
of which the following is a.full, clear, and
exact description, reference being had tothe
accompanying drawings, forming a part
hereof. 3 ‘ ‘

My invention has relation to improve-

ments in ball mills; and it congists in the
novel features of construction more fully
set forth in the specification and pointed
out in the claims. _

The present improvement is directed to
that class of crushing and disintegrating
apppratus wherein the material is reduced
to paiticles of the desired size by means of
Danish pebbles or steel balls or equivalent
freely movable crushing bedies acting by
impact and attrition upon the charge tem-
porarily confined within a suitable tumbling
barrel, tube, vessel, drum or equivalent con-
tainer, usually rotated about a fixed central
axis, the opposite ends or heads of the bar-
rel being respectively providéd with intake
and discharge openings for the material, as
well understood in, the art. The material is
usually fed to the barrel in Eulp form, a
common form of feed device being a scoop
operating in-a launder or feed-box to which
the pulp is supplied from any available
source. 'The grinding pebbles of course
wear and must be replaced from time to
time by adding new pebbles or balls to the
mill. Tt has been the usual practice to add
these by either throwing them in at the dis-
charge end of the mill, or by putting them
in the feed box to be picked up by the regu-
lar scoop feeder. The first method can not
be used in many cases on account of the
sereen with which many of the grinding
mills -are provided at the discharge end;
and at best it is not a very satisfactory
method of charging the mill. The other
method, that of feeding the balls o be
picked up by the scoop 1s not satisfactory
especially when it is necessary to use feed
scoops of large diameter, the  pebbles or
balls being very apt to become wedged be-
tween the moving scoop and the feed-box
housing and to either tear the housing out
or else break the scoop.

The object of the present improvement is

to overcome the objections inherent in both
the old methods, the scheme employed being
to introduce the balls through the hollow
trunnion through which the feed-scoop dis-
charges into the crushing compartment of
the pill. :

_The advantages of the invention will be
apparent from a detailed description there-
of in connection with the accompanying
drawings, in which-—

Figure 1 represents a side elevation of
a conventional ball mill, with the pulp feed-
scoop, ball-feed, and feed-box (or launder)
in middle vertical transverse section; Fig. 2
is an end elevation of one-half of the ball-
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feed or hopper, and of the feed-box, one-

half of the latter being in vertical section
so as to expose the pulp feed-scoop; Fig. 3
is a longitudinal rniddle section of the re-
placeable ball-feed tube; and Fig. 4 is an
end view of the same.

Referring to the drawings, 1 represents a
rotatable cylindrical container, drum or
tumbling barrel (or equivalent tubular
member) terminating in hollow intake and
discharge trunnions 2 and 3, respectively,
as well understood in the art, the intake or
piilp-feed trunnion terminating in the feed-
box or launder 4 to which the pulp or
crushed ore m is delivered from any suit-
able source (not shown).  Secured to the
trunnion 2 within the box 4 is the pulp
feed-scoop or feeder 5 by which (in the
rotation of the member 1)} the pulp is
picked up and automatically discharged
through the trunnion into the crushing com-
partment C of the member 1 as well unger-
stood in the art. -

In the present embodiment.of my inven-
tion I provide the feed-scoop with an axi-
ally disposed ball-feed pipe or tube 6, pref-
erably of cast iron, the same being secured
to the outer face of the feed-scoop through
the flange.7 formed on the pipe, the said’
pipe being renewable as the same wears.out.
The flange 7 is removed a short distance
from the outer terminal of the pipe, said ter-
minal being supported by the cuter wall of
the box 4 as shown (Fig. 1). Thesaid pipe
6 obviously rotates with the feed-scoop &
and with the member or tumbling barrel 1,

. the several members rotating as a unit. To

the outer wall of the box 4 1s bolted or oth-
erwise secured a ball hopper 8 into which
the balls or equivalent movable crushing
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bodies b are dumped, said balls automati-
cally finding their way into the ball-feed
tube or pipe 6, whence they discharge into
the trunnion or tubular member 2 and jointly
with the pulp find their way into the crush-
ing compartment C. As shown in the draw-
ings, the pipe 6 partially enters the trun-
nion 2, leaving an annular space o between
the pipe and the outer end of the trunnion
for the free passage of the pulp from the
feed-scoop, to said trunnion. The pulp
thus. flows from the feed-scoop around the

“ball-feed pipe 6, through the annular pas-

sage w into the trunnion 2 whence it is dis-
charged into the crushing compartment of
the mill, the balls & rolling from the hopper
8 threugh the pipe 6 into the trunnion 2 and
thence into the mill. Thus it will be seen
that the present improvement overcomes all
the objections inherent in the old methods
of feeding the balls or pebbles to the mill.

In order that the balls may freely gravitate
from the hopper 8 into the feed-tube G, the

outer end of the latter terminates flush with
the inner vertical wall of the hopper as
shown in ¥ig. 1. Tn.this way the balls en-
counter no obstruction as they roll into the

- tube.
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I may of course depart from the details
of construction here shown without in any
wise departing from the spirit or nature of
the invention. Tn the present structure the
trunnion 2 serves as a tubular discharge for
the feed-scoop, but it is obvious that T may
provide a special discharge pipe for the
scoop independent of the trunnion without
a departure from the spirit of my invention.
. Having: described my invention what I
claim is:

»

1. The combination with a tumbli'ng—ba.r- '

rel or container rotatable about a fixed axis
and having s crushing compartment pro-
vided réspectively with intake and discharge
openings for the material disposed about
said axis, a pulp-feed adapted to be charged
from the exterior and provided with an axial
tubular member discharging the material to
be crushed into the compartment aforesaid,
a stationary holder for the erushing bodies
provided with a discharge opening, and a
ball-feed tube leading from said opening
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and discharging into the tubular member
aforesaid.

2. In combination with a tumbling-barrel
or container rotatable about a fixed axis and
having a crushing compartment provided

with a hollow axial intake trunnion, a pulp-

Teeder discharging into said trunnion, a ball-
feed tube axially traversing the pulp-feeder
and forming an annular passage-way with
the outer end of the trunnion for the flow of
the pulp therethrough into the trunnion, a,
stationary hopper discharging into the ball-
feed tube, the outer terminal of said tube

being flush with the inner wall of the hopper.

to permit of ready gravitation of the balls
into the tube without obstruction.

3. In an appartus of the character de-
seribed, a rotatable pulp-feeder provided
with an axial discharge, a detachable ball-
feed tube axially traversing said pulp-feeder,

said tube being provided with a securing
flange coupled to the pulp-feeder wall and

removed a suitable distance from the outer
end of the tube, a stationary feed-box pro-
vided with a wall for the support of said
outer end of the tube, and a ball-hopper se-
cured to the feed-box for delivering the balls

to said_tube.

4. In combination with a tumbling-bar-
rel or container rotatable about a fixed axis
and having a crushing compartment pro-
vided respectively with intake and discharge
openings for the material disposed about said
axis, a pulp-feed adapted to be charged
from - the exterior and provided with an
axial tubular member discharging the ma-
terial to be crushed into the compartment
aforesaid, a stationary holder for the crush-
ing bodies provided with a discharge open-
ing, and a.ball-feed tube leading from said
opening and discharging into -the tubular
member aforesaid, the discharge end of the
tube being spaced a suitable distance from
the inner walls of the tubular member.

In testimony whereof I affix my signature,
in presence of two witnesses.

ERNEST S. GREGORY.

Witnesses:
Warrace N, Tanwg,
Axperr E. Wiearn,
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