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UNITED STATES PATENT OFFICE. 
JOHN W. COVER oF TACOMA, WASHINGTON. 

GRINDING-M.ILL. 
Specification of Letters Patent. 1,242,423. Patented Oct. 9, 1917. 

- Application fled October 28, 1818. Serial No. 28.337. 

To all whoir it may conceru. 
Be it known that I, Jolix. W. Covert, i. 

citizen of the United States, and resident of 
the city of Tacomu, county of Pierce, and 
State of Washington, have invented certail 
new and useful Improvements ill Griding 
Mills, of which the following is a specifica 
tion. . . . 
My invention relates to grinding naills 

and particularly to mills intended for grind 
ing or pulverizing ores and is of the type 
which are commonly referred to as bar or 
tube mills, in which the grinding effect is 
due to the rolling of a mass of loose bars 
upon themselves, with the materiu to lie 
ground mixed therewith. 
The object of my invention is to provide 

in mill of this character which shall be sin 
ple, and cheap in construction, in which the 
parts which are most liable to wear are so 
constructed that they play be easily replaced 
and which shall have both a large grinding 
and a large screening capacity. 
My invention consists of the lovci feil. 

tures which will be hereina for lescriel 
particularly pointed out in the 

claims, - 
In the accompanying drawings I have 

shown a mill constructed in accordance will 
ray inventio), the same being, in its lettiis 
df construction and in the arrangement of 
its parts, of the character which is at the 
present time preferred by nue. 

Figure 1 is a transversc sectional eleva 
tion of the mill. 

Fig. 2 is a longitudinal sectional clevation 
of the mill. - 

Fig. 3 is an outer face view of one of the 
sereen frames; 

Fig. 4 is a transverse scction through a 
screen framie. , 

:45 

Fig. 5 is a detail view of oc. corner of a 
screen frame showing the outer facts. . . 

Fig. 6 is a section take through one end 
bar of the screen showing its relation to the 
shell of the mill. .. *:. . . . . 
In constructing my mill. I provide ashell 

1, which is preferally of cylindrical shape, 
aid provide the periphery of this shell with 

50 

55. after described 

a series of screen receiving openings, which 
openings prefeshly extend throughout it 
gdportion" of the length of the shell. 
&is are providiid for closing these open 

ings of a construction which will lie herein 
Within the shell and spaced inward there 

fron is at blui'ility of rings 2, which ings 
form a support for the bar contacting nei 
bet's 20, said lucinbei's 20 being herei shown as colliposed of segmental plates bolted to 
the E. 2. l. lhave show it these suglietal 
wear plates us provided with projections 21 
at each end, which act, to a certain extent, to carry upward tie grilling lui is as la 
Ele is revolved. It is intellet that th(se wear plates 20 buntle of a liari re 

sistant materill so that they will not le 
quickly worn out by the action of the mill. 

I have shown twu rings 2 as installed 
within the cylinder. This iller, it is le. 
lieved, will be found aiple for ills of 
mediul size, although the nulli'r Iay lic 
increitsel, if there be any reason for lo 
ing so, 

The rigs 2 ai'', pruvicted, upon their life 
st trfaces, with projections 92,...forning legs 
to space the rings iuward from the sell 1. 
These legs 22 aro secured to the otter shell 

On(\nanner of doing this is by providing 
flatges 23, through which seci ring bolts 24 
fals. This construction leaves a series of 
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pettings between the shell and the ring, 
Jointled at their endsly the legs 22. This 
provides free circulation of the fier late 
trial contained in the cylinder throughout 
the length of the cylinder, aid the rings do 
Tot reduce lic screening area. 
The shell has secred thereto angle plates 113 which project it ward, lett 

stop short of the juncr.face of the rings 2. 
These flanges form laterial elevati g shelves 
which, as the mill revolves, carry the late 
rial up untischarge it upon the pile of rods 
or lars. The rols 3 are hei'i show as . 
lucing rout it in cross.scction, although (lity. 

a s'i'it's if 

85 

9 () 

95 

maybe Iliade of any crossection, which is . 
found to work satisfactorily, These rols 
extend substantially from head to head of . the cylinder, being sufficiently shorter than 
this distance to make it in possible for thein. 
to lecnine wedged between opposite heads. 

00 

The type of screen whichI prefer to eii-, 
play is shown in detail in Fig. 3 to 6 inclu. 
frate consisting of side blars 4 and endbal's 
40, to which the other parts are securel. 

This is composed of a rectangular 
05 

The end lars 40 are preferably cut away in 
their outer parts in curve such as will fit. 
closcly to the curvature of the outside stir 
faces of drum 1. This leaves a fange sec 
tion 41, which at one end projects through 
the opening into the drum chainlver and at 
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its u?ier end runs (11t ti) nothing as is slown 
in Fig. 4, wherein the curved clotted line 
represetts the extent of the cut-away por 
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ingbolts 55. Any suitable means for 

vating flange 

80 

tion. The thickness of this fiange is shown in Fig. 6. 
Cross bars 2 are placed at such intervals 

as alay be desired or necessary. The inner 
surfaces of these cross lars are in the same 
plane as the inher surface of the end bars 
40. Upon the innis' surfaces of these burs 
and the flanges 41 of end bars 40 and one of 
the side bars 4, is secured a relatively coarse 
screen. 43. This screen, at one side of the 
frame, is spaced inward from the bar 4 of 
the frame and also inward from the shell of 
the (lrun) 1... thus leaving an opening 44 of 
such size that any particles which pass 
through the screen 43 but are too large to 
pass through the outer screen 45, will be dis 
charged therefrom when this side of the 
screen is down. 
Upon the outer surface' of the senteen frame 

a fine screen 45 is secured. This screen is of 
whatever fineness it is desired the material 
shall be ground before discharge and what 
ever material passes through this screen is 
discharged from the mill. Anything too 
coarse to go througla this screen would be 

ed from the opening 44 back into disch - 

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 which I now prefer to use, 
is as follows. The outer faces of the bars. 
and 40 are provided with groves 46, extend 
ing lengthwise thereof, into which a screon 
is forced by means of strips. 4, which are 
forced in place by theans of a metal frame, 

osed of angle bar sections 5. The an 
of the drum and deflect it back upon the up 

c 

gle bar for one of these frames consists of 
two pieces, one of the fianges being clipped 
so as to permit bending at the corner and 
the other flage which engages with the edge 
surfaces of the frame members, is projected 
outward to form ears 50 which are joined as 
by a bolt. 51. In addition, the ge. iron 
frame may be secured by screws 52. The 
screen arsecured in place on the drums b 
any suitable means, have shof bia 5 
as extending across the screenfrarikad provided with dpenings, which forceye 
ience may be made as slots 54 in theads 
thereof, which are adapted to receive orip 

seeur ing the frames may be employed. - t; 
he screen openings and the materile nges 11, are preferably placid in 

such relation that the fanges.11 lie fairly 
close beneath the screen 'opening upon the 

rings 2 serve not only as the support for the wear, plates upon yich the grindig bars 3 
rest, but also as stiffening ribs for the drum. 
The drum is provided with a neck 12 at 

ench end, whichneck has a fange 18 at its 
outer end to which is secured a wheel tread 
laid this wheel tread turns uponwheels 15 
which are mounted on fixed frame work, 
This leves a central or axial opening at 
each end of the drum, through which mate 
rit may be inserted and by which access may 
be hat into the interior of the drum when 
tlesired. . a 8 

lovenment may be imparted to the drum 
ly gear wheel, or sprocket wheel, or any 
other suitable manner. I have shown one 
of the necks 12 provided with a flange 16 to 
which is secured a rim section 1 of a 
sprocket wheel. 
ly providing a tank or tub 7 of suitable 
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size, the lower portion of the drun, includ 
ing the part wherein the grinding action is 
taking place, may be immersed inwater and 
the mill thus run as in wet mill. If desired, 
the watcr' may be dispensed with and dry 
grinding done. -- 
Through the axial openings existing at 

the ends of the mill, a tube or feed chute 8 
may be inserted. This may be provided with 
discharge openings 80 and the material to 
be ground may be fed through this tube. 
The feed of the material into and through 
this may be secured by any of the well known methods of advancing granular or 
dry material EE a tube. Secured to this tube and extending-upward at an angle 
at the upper portion of the drum is a deflect 
ing plate 81, which will catch any material 
which has been esrried well toward the top 
per portion of the pile of grinding rods. 
By supporting the rings 2 which inclose 

the grinding rods 8, upon le 
spriced inwardly from the shelf of the drum, 
a considerable space is provided for the re 
ception of the material being ground, Also, 

... this makes it possible to utilize a harge per 
ceritags of the surface of the drin.or 

rial up and deposit it upon the grindins 
bars. The device thus constitutes an efficient 
grinding ill of large capacity having els 
wating mechanism and screening devices, ult 
insple and compact form. e power rel, ired to turn it is not particularly great. 

e mill need not be made of very large size 
and yet will have a considerable capacity 
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creas. It also makes itponsible to provide. 
. Aleyating flanges, such as the flanges. 1. 
which serve as elevators to carry the mate, 

eu. 

side of the dim which is move upwardly It is evident that if additional screening ci- 25 sit turn. The direction of motion of the drisdicated by the rowiFi. 
The screen openings are also located so as 
to lie between the legs 22 by which the rings 

E. is desired, the number of screens may 
increased over that herein shown. 
The particular construction of screens em 

ployed prevents the great bulk of material 
8s 2 are connected with the drum. These being ground from contacting with the sep- 180 
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arating or outer screens. The coarse inner 
screens make a preliminary separation, pass 
ing nothing but the finer unaterial to the 
outer screen and not too coarse to pass 
through the fine screen, are ilniuetiately re 
turned and deposited upon the grinding bar's 
to be further ground. 
What I claim as my invetition is: 
1. In a grinding mill, in combination, a 

resolubly mounted drum having screens 
placed in the peripheral portions thereof, a plurality of coaxial, axially-spaced rings 
within said shell and spaced inward there 
from, and grinding bodies loosely supported 
within said rings. 

2. a grinding mill, in combination, a 
revolubly mounted drum having screens 
placed in the peripheral portions thereof, 
a plurality of coaxial, axially-spaced rings 
within said shell and spaced inward there 
from at all points, material elevating 
flanges projecting inward from the outer 
shell, and grinding bodies loosely support 
ed within said rings. 

3. ln a grinding mill in combination, a 
revoibly moute drum, material elevat 
ing flatges projecting inwardly froll the pe 
ripheral shell of the drum, a plurality of 
bar-supportiug runways coaxial with and 
spaced ill ward frolal, 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 
riplineral shell of the drum, a plurality of 
bar-supporting runways coaxial with and 
spaced inward from the peripheral shell, 
grinding bars loosely retained within said 
runways, and screens on the periphery of 
the drum for removing the material as pull 
Verized. - 

5. In a grinding mill, in combination, a 

8 

revolubly mounted drum, a series of grid ing bars extending lengthwise the druin and 
widely separated rings, said rings having 
their inner surfaces concentric with and 
spaced in wardly from the shell of the drum 
and serving as supporting 'uilways for the 
grinding bal's. 

(5. 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 drum inwardly and a 
deflecting plate within the drun and extend 
ing over the central Zone thereof to direct the 
material deposited threon back upon the 
grinding bars, 

7. 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, laterial elevating devices carried by 
the shell of the drum, fixed feed conduit al 
jacent the axis of the drum and a deflecting 
plate supported within the 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 griding mill, in combination, a 
revolubly mounted drum, a series of grind 
ing bars extending lengthwise the drum an 
a plurality of widely separated trackway 
rings extending peripherally within aid 
turning with the drum, the inner surfacAs 
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, 1916. 

JOHN W. COWER. 
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