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To all whom it may CONCern: '

Be it known that I, Harry W. HaroiNeE,
a citizen of the United States, residing at
New York, in the county and State of New
York, have invented certain new and useful
of which
the following is a full, clear, and exact de-
seription. :

The now well known conical mill, for
grinding or disintegrating ores and’ other
materials, in its most common form consists
of two cones arranged base to base with a
between the two.
The material to be ground is delivered into
one of the cones and the disintegrated or
ground material is discharged from the
other (usually through an axial opening
at the apex or through apertures in the
therefore be termed the
conical outlet portion of the mill. Another
form of the conical mill is conoidal in shape,
as in Patent No. 1,202278. In any case the
distinguishing characteristic is the tapering
form of the outlet portion. This tapering
form causes the material (as the mill is re-
volved on its longitudinal axis) to assume
o sort of vertical stratification or classifica-
tion according to size, the pieces or masses
being largest at the greatest diameter of
the mill and decreasing in size progressively
toward the apex of the outlet cone, as clearly
described in my prior Patent No. 908,361.

Undernormal conditions—that is, when the
mill is operated at or below the maximum
capacity for which it is designed—the assort-
ing of the material according to size permits
only particles of the desired fineness to issue

_from the outlet, but if the material to be
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reduced or ground is fed at a faster rate,
as is often done in the effort to increase the
output, it is found that part of the material

discharged, sometimes a considerable part,

is composed of particles too large, for the
intended purpose, and in such cases it is
necessary to separate the coarse material
and veturn it to the mill for further reduc-
tion. My present invention velates to this
separation and return of the coarse mate-
rial, and has for its chief object to provide
the mill itself with simple and effective
means for the purpose. To this and other
ends the invention consists in the novel fea-
tures and combinations hereafter described.

In carrying out the invention in the pre-
ferred manner 1 provide outside of the.coni-
cal outlet portions of the mill a conical

. or even larger,

hood, into which part or all of the more O
less disintegrated material is discharged
either through an opening at the apex of the
outlet portion or through suitable openings
in its wall. This hood is fastened to the
outlet portion of the mill in any suitable
manner so as to revolve with it. Extend-
ing back from the base of the conical or
tapering hood I provide one or more pipes
leading to.the interior of the mill, prefer-
ably at a point in rear of the base of the
outlet cone which operate on the principle
of the Archimedean screw to return the
coarse particles while the fine or finished
particles are discharged from the apex of
the conical hood or through its walls.

Referring now to t%e accompanying
drawing, in which several embodiments of
the invention are illustrated, somewhat dia-
grammatically, '

Figure 1 is a side view, partly in longi-
tudinal section,
particularly for *wet grinding.”

Fig. 2 is a similar view of the barrel-or

drum of a mill designed for definite sizing
of tge materidl, particularly in “dry grind-
ing. . :
Tig. 3 is a longitudinal section of a form
in which all the disintegrated material is
discharged from the apex of the conical out-
let portion of the barrel. :

Tn the mills illustrated, 10 designates the

conical inlet portion, provided with an axial .

inlet trunnion 11 through which the mate-
rial to be ground is introduced. 12
conical or tapering outlet portion, which
may be provided with an axial outlet trun-
nion 13. The barrel or drum, composed of

the twe cones (and, in the present instance,

an intermediate cylindrical part 14) may be

mounted in suitable bearings for rotation
on its trunnioms, as in Figs. 1 and 2, or,
where the outlet trunnion is omitted, the
barrel may be supported by the inlet trun-
nion and by a ring, as 15, Fig. 8. A gear
16 (not shown in Fig. 2) 1s provided to ro-
tate the barrel.

Referring ‘to Fig. 1, the conical outlet
portion 12 is provided with outlet openings
17 of suitable size to discharge fine or fin-
ished particles and also coarse particles .up
to a certain size, say an eighth of an inch,
in diameter, so that fine ma-
terial may be discharged not only from the
outlet trunnion 13 into the launder 18 but
also (together with coarse material) through
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the openings 17 into the conical classifying

- hood 19.
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particles flow over the edge at the apex

with the water into the launder 20, while

the larger and therefore heavier particles
sink to the bottom and collect at the-base
of the hood. "Here they enter the helical
conveyer pipe 21 and as the mill revolves
are carried back and discharged into the
interior for further.reduction. . '
Where a definite sizing of ‘the finished
material is desired, and especially where the
material is to be ground in the dry state,
the classifying hood is made of foraminous
material,” for example 3. screen of woven
wire of suitable mesh;” as 22, Fig. 2. In
this ‘case fine particles sift through the
screen into the receiving hopper 23. :
- In Fig: 3 the conical outlet portion 12 is

imperforate, and all the material is dis-

~ charged from the apex into the classifying
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- ately longer than in Fig
- the hood 24 the fine,

-turned -to the mill by

hood 24, which ‘may be made proportion-
. 1 and 2. -From
finished particles flow
over the edge into-the launder 25 while the
heavier, -coarse particles sink and are re-

further reduction as in F igs. 1 and 2,
It is to be understood that the invention
is not limited to the

herein described but can be embodied in

other forms without. departure from its -

spirit. -

I claim :— S s

1. In a conical mill, the combination with
a rotating barrel or drum having a conical
outlet portion, of a classif ing hood carried
by the barrel or drum an surrounding the
conical outlet portion only and rotating
therewith to receive coarse and fine material

* therefrom -and adapted to discharge only

* the hood to receive
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the fine material, and. means at the base of
coarse or over-size ma-
terial and return the same to the barrel or
drum for further reduction.

2. In a conical mill, the combination with
a rotating barrel or drum having a conical
outlet portion, of a conical classifying hood
carried by the barrel or drum and surround-
ing the conical outlet portion to receive
therefrom coarse ‘and fine material and
adapted to discharge only the fine material,
and a conveyer pipe extending from the
base of the conical hood

In the latter the fine, finished.

the conveyer 26 for

specific constructions -

‘nation, a rotatable

ing hood secured to sai

and discharging

1,355,474

into the barrel or drum to return thereto
the coarse or over-size particles for regrind-

ing..

3. In a conical mill, the combination with

a rotating barrel or drum having a per-
forated conical outlet portion, of a conical
classifying hood carried by the barrel or
drum an surrounding the conical outlet

portion only to receive coarse and fine ma--

terial from the perforations in the said out-
let portion and adapted to discharge only
the fine material, and means at the base of
the classifying hood to return the coarse or
over-size material to the barrel or drum for
regrinding. 4

4. In a conical mill, the combination with
a barrel or drum having a perforated coni-
cal outlet portion, of a conical classifying
hood carried by the barrel or drum and sur-
rounding .the said outlet portion to receive
coarse and fine ‘material from the perfora-

tions therein and adapted to discharge only

the fine material, and a helical conveyer
bipe extending.from the base of the hood
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and discharging into the barrel or drum to .

return the coarse material thereto for re-
grinding. ' :
5. In a conical mill, the combination with

‘a rotating barrel or drum having a conical

outlet portion, of a conical classifying hood
of foraminous material carried b 7 the bar-
rel or drum and surrounding the conical
outlet portion only to receive coarse and
fine material therefrom and adapted to'dis-
charge only the fine material, and means at
the base of the hood to.receive coarse ma-
terial and return the same to the barrel or
drum for regrindin E

6. A grinding mi

1 comprising in combi-

means, comprising a conical outlet portion,
for preventing oversize material from leav-
ing the drum when the mill js operated at or
below a predetermined ca,
drum and sur-
rounding the conical outlet portion thereof
to receive oversize and fine material there.
from when the mill is operated above said
predetermined capacit s
nected to said hood and drum for returning
the oversize to said mill for regrinding.

In testimony whereof I hereunto affis my-

signature. _
‘ ‘HARRY W. 'HARDINGE.
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