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UNITED 8TATE® PATENT OFFICE

L e - Lo

MAX ¥. ABBE,

GRINDING-MILL.

OF NEW YORK, N. Y. ¢

{.;1-

No. 860,788.

- e e B

To all whom it may concern.: o |
Be it known that I, Max F. ABs¥, a citizen of the

United States, residing at New York: city, (Manhat-
tan,) county and State of New York, have mwm(ﬂd.

new and useful Improvements in- Grinding-Mills, o

-whi{*h the follow intr 1$ 8 spectfication.

This invention relates to a grinding mill and more
particularly to improved means for screening the

ground material and returning the tailings to the mill.

By my invention the sereening capacity of the mill
may be greatly increased and is-rendered mdvpemlem
irom the capacity of the working chamber. |

In the accompanying drawings: Figure lisa v Lrtlcal
longitudinal section of a grinding mill embodying my
invention; Fig. 2 a «russ section on line 2—2, Fie. 1
Fig. 3 a cross section on line 3—38, Fig. 1; Fig. 4 2 Cross
section onJine 4—4, Tig. 1; Fig. 5 a section on line 5—5,

Fig. 4, laid out in a plane; Fig. § a section on line 6—86,

Fig. 3, and Fig. 7 a section on line i—1, Fig. 3.
The cylindrical shell 10 of the mill which incloses the

usual grinding or working chamber, is provided at its

inlet end with a hollow trunnion 11 supported upon

- bearing 12. - Near its discharge end, shell 10 is em-

30

braced by a ring 13 supported upon rollers 14. Shell
10 1s rotated through a gear wheel 15, by a suitable
power-transmission, {not shown). |

Within shell 10 is fitted a step-shaped lining 16 com-
poscd of a series of angular plates which are connected
to each other and to the shell by means of lonfrltudl-
nally aranged keys or locking-bars 17. The latter are

seated within grooves formed between adjoining liners

-~ and are attached to the shell by bolts 18. Between

30

40

o0

liners 16 and shell 10, there may be interposed a wooden
backing or cushion 19 having a stepped face, to prop-
‘erly seat the liners.

The material to be ground is introduced into the mill
by an axial feed pipe 20 that enters hollow trunnion 11,
the latier belnn' preferably provided with a tapermg
inner wall 2 that assists the disc harge of the material
slong the trunnion into the mill, Within the mill, the
material may be reduced by nreans of balls 22, codper-
ating with the stepped liners 16, or in other suitable
manner. * |

At its discharge end there is secured to head 23 of

shell 10 n screening chamber 24, which forms an axial

nddition to the working chamber. This screening
chamber may be made of any dimensions desired, its

diameter, as well as its length, being independent fromn

the corresponding dimensions.of the working (,hftmbel,
so that the screening capacity of the mill is not in any
way defined or restricted by the capacity of the work-
ing chamber. . .

Within chamber 24 is fitted a continuous spiral screen
23, having a point on the axis of the mill for its pole

~and composed of a number of convolutes which thus | 23, (Fig. 5).

Specification of Letters Patent,
Application filed March 15, 1907

| surround such axis:

g -

Patented July 23, 1907."
nerial No, 362,-‘-_149. | -

Upon the outermost convolute of

screen 25 the ground and partly ground material is dis<
charged from’ shell 10 through a suitable number of . .

peripheral openings 26 in head or partition 23. Con-

centric to the spiral screen 25, there is further fitted
within chamnber 24, a helical imperforate conveyer 27,

the convolutes of which are inter-coiled, or alternate -
By arranging the wmdmgs -

with those of the screen.

of the screen and conveyer more or less closely, the

length of the sereen and consequently the qcreemng
capacity of the mill may be made to conform to the ca-
pacity of the working chamber and to the chara(,ter of
tho particular material triturated.
It will be scen that during the opemtlon of the mﬂl
the material received from shell 10 will glide along

screen 25 until it is carried from the outer volute to- |
Ituthis way the material is

the 1nner volute thereof.

65
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simultaneously sereened and lifted towards the axis of

the mill.

screen, the finer particles passing through the meshes
will fall upon the. volutes of the spiral conveyer 27.

During the travel of the material along the

75

Thus, these finer _particles are also gradually llfted

from the periphery towards the axis of the mill.
Means arc provided for returning the’ Coarser par-
ticles or tailings from the central or innermost volute of

the screen into shell 10, and for discharging the prop-
erly ground particles from the central or innermost -
These means are shown to -

convolute of the conveyer.

consist of a central partition 28 fitted parallel tohead ..

23 between the innermost windings of screen and con-
veyer., This partition forms a left pocket 29 and a

85

right pocket 30, the former being adapted to receive
the tailings, whlle the latter is adapted to rece:rsnz?T

the powdemd material. In order to gather the tailings
occupying the entire width of the screen into pocket 29,

there is provided an inclined guide 31 extendmg in-

wa.rdly from head 32, of chamber 24, to partition 28.
In like manner the ground material is gathered from
conveyer 27 into pocket 30 by an inclined gulde 33
extending outwardly from head 23 to partition 28.
From pocket 29 the tailings pass through a antral

| 0pemng 34 of head 23 into a screw conveyer 35, extend-

ing a suitable distance into shell 10, within Whlch it 18-
axially mounted. Thus the tailings are returned to
the mill for re-grinding, the Tength of conveyer 36 being
selected to deliver the tailings at the point desired.

90
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From pocket 30 the ground material passes out of the |

mill through ‘111\\3‘:{1&11y arranged discharge hopper 36,
which is preférablyunade of the flaring shape shown.

To distributdy the material received from shell 10,
over the entire mdth of screen 25, there extend ob-
liguely over the outer Volu’qe of the latter, a series of

inclined baffle-plates 37. - These plates are of gradually

decreasing length and are prefomlﬂy attached to head

Al
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sereen al_‘ld

o |

It is preferred to cut away or reduce the cslops of the

‘liners 16 at the dischar ge end of shell 10, (Iig. 1), by
which construction there is formed an a_n_nulal recess
38 adjoining head 23 and communicating with cham-

ber 24 by the openings 26. Within this recess the
ground and partly ground material accumulates, to be
delivered to screen 25 through. such openings.

The head 32 of chamber 24 is preferably removable,
s0 that access to the latter may be readily obtained.
Screen 25 may be made of less width than conveyer 27,
it being in that case supported along its outer edge by
a spiral partition 39. In this way the screen remains
properly supported when head 32 is removed.

1t will be scen that with the construction degeribed,
the sereening capacity of the mill is not limited by
the capacity of the working chamber, but is entircly
independent therefrom.  Furthermore, by providing

an axial discharge for the ground material in Heu of the

bottom discharge usually found in ball mills, the height
of the mill and its mountings Is conslderably reduced,

resalting in a corresponding economy in shop space.

I claam:

1. .\ grinding mill composed of a rotatable ¢ylindrical
grinding chamber,
spiral sereen and a 5:1'1i1'_uI conveyver within the scereening
chamber and rotatable therewith, the convolules of said
convever surrounding ~the axis of (he mill,

means for returning the {ailings from the screen to the

| grinding chamber, and means for discharging ihe ground

30

material from the conveyer, substantially as specified.

fied.

0f the sereen and conveyer

mill,

1 communicating screening chamber, a .

860,782

2. A grinding mill composed of. a rotatable cylindrical
grimding chambvr, a communticating sereening chamber, a

spiral screen and a spiral conveyer within the sercening

chamber aund rvotatable therewith, the convolutes of said
sereen and conveyer surrounding the axis of the it and
A SCrew conveyver communicating with the scereening cham-
ber and extending into the ﬂ'nnd;m, chamboer, substantially
as specified. | |

3. A grinding mill providel with atrotatable shell, in-
closed grinders, a chamber -rnmmunimtin;., with the shell,
a hr-luull gereen and an infer- {*riilnd conveyer within said
chamber,
of the screen and conveyver, and nmnmtr'h inclined guides
at opposite sides of satd mrntmn subftantially as speci-

A, A grinding mill compose f.i of a rolatahle
grinding chamber, @ communicaling sercening o¢lamber, a
spirat sereen and o :_411i1"ul CONVETET within the H.Cl'ﬂl'lliﬂ,‘,"
chaimboer, a tranxsverse partition across the inner convolutes
to Tornt a lirst and a secoad
returning the tailings from the (irst

pocket, means for

noe ket to the LI'IHHI!II" chsmboer, lmd means for (llafli.ua,ms.;'

the ‘ground material from the second pockelt out of. the
substantially as speeifiod.

D, A grinding mill provided with a rotatable shell, in-
closed grinders, a chamber communicating with the shoell,
a helieal sereon within satd echamber, and-a series of haf-

”i‘*]ﬂ;]f{“u of gradually decreasing length that Mhnd over

fhe screen, substantially as speeified.

Signed by moe at New York city, (Manhattan,) I\a Y.,
this 14th day of dMarch, 190%,
| MAX ™. ABRDE.
Withossoes o
FRANK V. PDuivseN, | |
SWiILLTAM Soitins, | S ~

Q- Transverse putmmr df}ma th-:' inner convolute

cyviindrical
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