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7% alt whom & may concern:
" Be it known that T, Joux. W. Coven, u
citizen of the United States, and resident of
the city of Tacoma, county of Pierce, und
State of Washington, have inveuted certuin
new and useful Improvements iu Grinding-
Mills, of which the following is u specific-
tion. .. o :

My invention velates to grinding mills
and particularly to mills intended for grind-
ing or pulverizing ores and js of the type
which ure commonly .referred to as bar or
tube mills, in which the grinding cflect is
due to the rolling of 2 mass of lousé hars
upon themselves, with the muteriul to he
ground mixed therewith.

The object of my invention is to provide
a mill of this character which shall he sim-
ple and cheap in canstruction, in which the
parts which are most liable to wear are so
constructed that they may be easily replaced
and which shall have Goth-a large grinding
and & large screening capacity.

My invention consists of -the novel fea -

tures which will "be hereinafter deseribed

.and then particularly pointed out u the
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_seireen -framie.

:_‘45

claims, : ; .

In the -accompanying drawings I have
showen o mill construeted in necordance with
ray invention, the same being,.in its detuiils
Jf . construction and in the rangement of
its parts, of the churacter which is ut the
present time preferred by mie. -

Figure 1 is a transverse sactional eleva-
tion- of the mill.

Fig. 2 is a longitudinal scctional clevation
of the mill. '
_Fig. 8 is an-outer fuce view of one of tlie
soreen frames: : o

Fig. 4 is a transvdrse. scetion: through

Fig. 6is a
screen fiame shawing the outer face..

Fig. 6s.n section taken through one end
bar of the scroen showing its relution to the
shell “of the ‘mill. g G

In constructing my mill. T provide a shell
1, which- is preferably ‘of .eylindrienl shape,

“and provide theperiphery of this shell with

50

55

a serios of strecn Teceiving openings, which
operiings - prefecably: -extend - throughout” 4
oodi;portion " of the length:of the ‘shell.
cragns are providiid for closing these open-
ingsof a‘construction which will b herein-
after- described. - o ‘

Within the ghefl

and spuced inward there-

ditail view of one. corner of a

from is w plurglity of rings 2, which, vings
form a support for the bar contucting met-
bers 20, said wembers 20 being herein shown
as composed of segmental- plates holled to
the rin]g, 4. 1 huve shown these segmental
wene plates us provided with' projections 21

.at each end, which act, fo a certain extent,

to carry upward the grinding bars as the
c‘ylimlur is revolved. Tt iy intended  that
these wear plates 20 be mnde of a luod re-
sistant materinl so that thev will not e
quickly ‘wort out by the action of the will.

I have shown two rings 2 as installed
within the exlinder. This number, it is he-
lieved, will be found aimple for widls of
medium size, although the munber may be
incrensed, if there be any reason for do-
ng w0, .

The rings 2 are provided, upon their outer
surfaces, with projections 22, forming legs
1o space the rings juward from the shell 1.
These legs
1. Ongaanner of doing this is by providing

. flanges 23, through which secnring Dolts 24

pass. This construction lenves a serjes of

93 are sectred to tie ouler shell

65

openings between the shell and the rving, .

9

hounded at their ends by the legs 220 This
provides-free cirentation ofthe finer mate-
vial- contained in the cyvlinder thronghout
“the Yength of the cylinder, and the rings do
“not veduee tlie sereening ave.

The shell” hus sechred thereto a serivs b

Cangle plates 117 wliel project inward, ut
stop short of. the juner-face of the rings 2.
These flanges farm materjal elevating shelves
which, as the mill revolves, carry the mate-
rial up undd discharge it upon the pile of rods

or bars. The rogls 8 are Nereit shown as .

Leing round in cross section . although they.

may. be mnde of any cross section which [T
found o work ‘satisfactorily, These -ruils

extend stibstantinlly from Tead to hend of -

the -cylinder, heing sufficiently shorter than

this distance to make it impossible for them.

to Lecome wedged between opposite heads,
Thie type of sereen which T prefer to

ein-

100

_ploy is shown in detail in Figs. 3 to 6 incly- a

sV

" frame consisting of side bars'4 and end barvs

40, to which the other parts ave secured.

This is composed of a recinugular’

105

The end bars 40 are preferably cut awny .

their ontor ‘perts. in a eurve;such as will fit -

closely ture
“faces'of dium 1. This leaves a flange sec-
_tion 41, which at one end “projects throngh

to. the curvaturs of the outside sur-"

110

_the opening into the drumn chanber and at
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its ol iter end runs ont to nothing as is shown
. in Figo 4, wherein the curved dotted line
. represents the extent of the cut-away por-

tion. The thickness of this Hange is shown
5 in Fig. 6.

Cross burs 42 are placed at such intervals
as may be desired or necessary.  ‘The inner
surfaces of these cross bars are in the same
plane as the inner surface of the end bars

10 0. Upon the inner surfaces of these bars
and the flanges 41 of end bars 40 and one of
the side bars 4, is secured a relatively coarse
sereen 43 This screen, at une side of the
frame, is spaced inward from the bar 4 of

15 the frame and also inward from the shell of
the drum 1, thus leaving an opening #4 of
-such size that any particles which pass
through the screen 43 but are too large to
pass tfn'ough the outer screen 45, will be dis-

go charged therefrom when this side of the’

screen is down.
Upon the outer surface'of theserven frame
a fine screen 45 is sccured, This screen.is of
whatever fineness it is desired the material
25 shall be ground pefore discharge and what-
ever material passes through this screen is
discharged from the mill. Anything too

coarse to go through this screen would be-
ed from the opening 44 back into

disch

30 the mill chamber and be reground. .

‘The manner of securing the outer or fine

screen to the screen frame, which I have
_herein shown and wlhich I now prefor to use,
- is.as follows. The ounter frcey of the bars 4
- 85 and 40 sie provided with groves 46, extend-

ing lengthwisc thereof, into which a screen -
is forced by means of atrips 47, which ‘are..
forced in place-by means of & mietil frame.
coposed of angle bar sections 5.. The an-.
m'r ‘for one of these frames consists of
two pieces, one of -the flanges being clipped

*»

50 a8 to permit- bénding at the corner, and

the other flange which e’ngagees with the edge

surfaces of the frame members, is projectad

48 outwnrd fo form ears §0 which are joined as

by a bolt 51. In eddition, the nngle'_ iron

- frame may be secured by screws 52. ' The
screens are secured in plaee on the drams b
any suitable means. I 'have shown bars b

50 as extending scross the screen draime:mad

rovided with openings, which for csuven-

1ence 'may be made as slots 54 in tha'énds

thereaf, which are adapted to receive olgmp- -

' “ing bolts 55. Any suitable means far seeur-
» in,%-tha‘f_hmeg,mny ba’employed. - it
hé. screen cpenings and the materin ple-

. valing flanges 11, are preferably placed in
such relation that the fidnges 11 Jie fairly
close beneath the screen ‘opening upon-the

60 side of the drum which is moved upwardly
as;it turnd.  The direction of motion of.the
dri.xm is. indicated by the arrow in Fig. 1.
The streen openings are also located so as

to lie between the Jegs 22 by which the rings

85 2 are connected !with the drum. These

| and yet will have a considerab

rings 2 serve not only as the support for the
wear plates upon which the grinding bars 3
rest, but also as stiffening ribs for the drum.

The drum is provided with & neck 12 at
each end, which neck has a fiange 13 at its ¢
outer end, to which is secured a wheel tread
14, and this wheel tread turns upenwheels15
which are mounted on fixed frame work.
This leaves a central or -axial opening at
cach end of the drum, through which mate- 75
rial may be inserted nnd by which access may
be had into the interior of the drum when
desired. . .

Movement may be imparted to the drum
by gear wheel, or sprocket wheel, or any s
other suitable manner. I have shown one
of the necks 12 provided with a ﬂa.n%e 16 to
which i3 secured a rim section 17 of o
sprocket wheel, ’

By providing n tank or tub 7 of suitable g5
size, the lower portion of the drum, includ-
ing the part wherein the grinding action is
taking pluce, may be immersed in water and
the mill thus run as a wet mill. If desired,
the water may be dispensed with and dry 90
grinding done. -

Through the axial openings existing at
the ends of the mill, a tube or feed chute 8
may be inserted. This maybeprovided with
discharge opgmnﬁs 80 and the material to ¢5
be ground may be fed through this tube.
The feed of the material into ond through
this may be secured by any of the well
known methods of advancing granular or

“dry materia] throtﬁgh a tube. Secured to 100
this tibe and extending.upward at an angle

at tlie upper. portion of the drum is a deflect-

‘inE plate 81, which will catch any material
which has been carried well toward the top

of the drum and deflect it back upon the up- 105
per_portion of the pile of grinding rods'8.

By su portir:)%sthe rings 2 which inclose

‘the grinding rods -8, upon legs which are -
" spreed inwardly from the shell of the drum,

& considerable space is provided for the re- ito
coption of the material being ground..
" this makes it possible to utilize a lrge per-
centage of “the surface of the drum for

", wresns. . It also makes it possible to provide .
- plevating flanges, such ss.the flanges I3, 13.

L't and dopodt 1t upon e grincing’
rial up and dep: upon. the grindisg’
bars. %'he’ deviel: thus constitites an efficient-
grinding mill of large capacity having ele-: -

.

vating mechaniam and screening devices, sl Yeu

in simple and compact form. The power res,
ired to turn it is not partioularly great.
e mill need not be made of very large size
: lﬁ capaeity.
1t is evident that if additional screening ea~ 125
ggcity is desired, the number of screcns may
increased over that herein shown.
The particular construction of screens em-
~ployed prevents the great bulk of material
ing ground from contacting with the sep- 130
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arating or outer screens. The coarse inner
sereens make a preliminary separation, pass-
ing nothing but the finer material to the
outer screen and not too coarse to pass
through the fine screen, are imnediately re-
turned and deposited upon the grinding bars
to be further ground. ‘

What I claim as my inverition is:

1. In a grinding mill, in combination, a
revolubly mounted drum having screens
placed in the peripheral portions thereof, a
plurality of coaxial, axlally-spaced rings
within said shell and spaced inward there-
from, and grinding bodies loosely supported
within said rings. :

9 Iy a grinding mill, in combination, a
revolubly mounted drum having screens
placed n the peripheral portions thereof,
a phurality of coaxial, axially-spaced rings
within said shell and spaced inward there-
from at all paints, material elevating
flanges projecting inward from the outer
shell, and 'grinding bodies loosely support-

od within said rings.

)
o
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3. In a grinding mill in combination, a
revolubly mounted drum, material elevat-
ing {langes projecting inwardly from the pe-
ripheral shell of the drum, a plurality of
bar-supporling runways coaxial with and
spaced inward from the peripheral shell
and grinding bars loosely retained within
said runways.

4. In a grinding mill in' combination, a
revolubly mounted drum, material elevating
flanges projecting inwardly from the pe-
ripheral shell of the drum, a plurality of
bar-supporting runways coaxial with and
spaced inward from the penipheral shell,
grinding bars loosely retained within said
rumways, and screens on the periphery of
the drum for removing the material ‘as pul-
verized. ’ :

5. In 2 grinding mill, in combination, a

revolubly mounted drum, a series of grind-
ing bars extendirg lengthwise the drum and
widely separated rings, said rings having
their inner surfaces concentric with and
gpaced inwardly {rom the shell of the drum
and serving as supporfing runways for the
grinding bars.

6. In a grinding mill, in combination, a
revolubly mounted drum, grinding bars
loose within said drum, trackways for said
bars spaced inward from the shell of the
drum, material elevating vanes extending
from the shell of the dium inwardly and a
deflecting plate within the drum and extend-
ing over the central zone thereof to direct the
material deposited therdon back upon the
grinding bars.

7. In a grinding anill, in combination, a
revolubly mounted drum, grinding bars
loose within said drum, trackways for said
bars spaced inward from the shell of the
drum, material elevating devices carried by
the shell of the drum, fixed feed conduit ad-
jacent the axis of the dru and a deflecting
plate supported within t he-drum in trans-
versely inclined position above said feed
conduit and adapted to deflect back upon
the grinding bars material deposited there-
on by the material elevating means.

8.'In a grinding mill, i combination, a

revolubly mounted drum, o sories of grind--

ing bars extending lengthwise the drum and
a plurality of widely separated tracloway
rings éxtending: peripherally within and
turning with the drum;, the inner surfuess
of said rings constituting means for sup-
porting the grinding bars inward from the
shell of the drum, and screens located in the
peripheral shell of the drum. ‘

Signed at Seattle, Washington, this 23rd
day of October, 1616.

JOHN W. COVER.
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