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To all whom it may concern. 
Be it known that I, JoHAN. S. FASTING, a 

subject of the King of Denmark, residing at 
Frederiksberg, near Copenhagen, Denmark, 
have invented certain new and useful. Im 
provements in Tube-Mills, of which the foll 
lowing is a specification, reference being had 
to the accompanying drawings, forming a 
part hereof. 

In Letters Patent of the United States No. 
1,204,554, dated November 14, 1916, there is 
shown and described an improved method in 
the art of grinding with free grinding 
bodies which consists in producing in the 
mill a slowly rotating mass of grinding 
bodies and material to be groundland apply 
ing closely related frictional lifting ribs 
having surfaces extending in the direction 
of rotation to said mass while rotating. As 
suggested in the specification of said patent, 
the closely related lifting surfaces might 
have their gripping action accentuated by 
roughening the faces of the lifting ribs so 
as to increase the friction between the ribs 
and the material. The present application 
is concerned with a grinding mill provided 
with frictional lifting ribs of the general 
character claimed in said patent and seeks to 
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cover, specifically, lifting ribs having rough 
ened or corrugated faces or steps on such 
faces for the purpose of affording positive 
support to a substantial portion of the mass 
between adjacent ribs and thereby increase 
the lifting effect of the ribs partially by such 
positive support, and partially by the in 
creased frictional drag of the faces on the 
charge. In practising the invention, the 
charge is separated into parallel, circumfer 
ential streams by the annular partitions and 
each stream is wedged between proximate 
ribs so that the charge therein will be car 
ried up the wall of the mill partially by the 
positive lifting action of the irregular faces 
of the ribs and partially by the lateral sup 
port afforded by the frictional engagement 
of the charge with the ribs. In accordance 
with the present invention the annular par 
titions may be formed in a number of differ 
ent ways but afford, in each embodiment provision for free longitudinal movement of 
the material through the mill. The struc 
tural details of the illustrated embodiments 
and the permissible range of equivalents 
will all appear with greater particularity 
hereinafter in connection with the descrip 

tion of the accompanying drawings, in 
which- . 

Figure 1 is a fragmentary view in trans 
verse section through the wall of the mill on 
the inner surface of which are secured annu 
lar partitions formed of lifting ribs con 
structed in accordance with the invention. Fig. 2 is a view similar generally to Fig. 
1 but showing a partition composed of a 
somewhat differentform of rib. 65 

Fig. 8 is a view similar generally to Figs. 
1 and 2, but showing still another form of 

60. 

partition constructed in accordance with the 
invention. 

Figs. 4-8 are fragmentary detail views in 
Section taken through ribs having rough 
ened lifting surfaces in accordance with this 
invention and adaptable for use in any one 
of the mills shown in Figs. 1-3. - 
As pointed out in the preamble, the im 

proved method of grinding set forth in the 
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patent referred to consists in applying 
closely related frictional lifting partitions 
on the inner wall of a mill, whereby upon ro 
tation of the mill these partitions will sepa- 80 
rate the charge into parallel circumferential 
streams and thereby add lateral support to 
the lifting action of the centrifugal force de 
rived from rotation of the mill. The present, 
invention contemplates the employment of 85 
the same method of grinding with free grind 
ing bodies in that the chargeis broken up into 
parallel, circumferential streams by closely 
related annular partitions and support is 
given to each of these streams by the parti- 90 
tions in order to supplement the lifting ac 
tion of centrifugal force derived from rota 
tion of the mill. In accordance with the 
present invention, however, mere lateral sup 
port of the streams, such as would be de- 95 
rived from impressing frictional lifting 
surfaces on the sides of the streams, is not 
relied upon entirely, but the surfaces of the 
annular partitions or ribs are formed of such 
cross-sectional contour as to afford, to an 100 
appreciable degree, a positive support for a 
substantial portion of the charge within the 
streams. The provision of such irregularly 
formed surfaces on the annular partitions 
or ribs also insures a marked increase in the 105 
wedging action on the charge in each stream 
and a corresponding increase in the lateral 
support afforded to the charge through this 
wedging action. It is to be noted that wher 
ever the term “partition” is employed in the 110 
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specification and claims, it is intended to 
cover any elements, whether integral or sec 
tional, whereby a dividing or partitioning 
action is effected. 

Referring now to the embodiments shown 
in the accompanying drawings, which will 
serve to emphasize some of the forms of the 
resent invention, it will be seen that in 
Fig. 1, there is secured to the inner wall of 
the mill a, a partition b made up of a series 
of ribs or flanges c which are secured to the 
inner wall of the mill and are spaced from . 
one another circumferentially so as to leave 
spaces d between the proximate ends thereof 
for the free discharge of the material lon 
itudinally of the mill. No matter what 
orm the broad invention assumes, it is to be 
emphasized that there are always provided 
in the partitions, suitable openings or spaces 
or the like to permit free longitudinal 
movement of the material through the mill for the purposes of discharge or distribution. 
Such movement is permitted in Fig. 1...by 
spacing the arcuate ribs a from one another circumferentially of the mill so as to leave 
spaces therebetween. 

In Fig. 2 it will be seen that the partition 
B is made up as a single integral annular 
rib C of smaller diameter than the inner 
diameter of the mill and this rib is secured 
in place by lugs or feet e interposed be 
tween the rib and the wall of the mill at 
suitable intervals around the periphery of 
the rib. By mounting the rib C in the 
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their intended functions and yet permit free 
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manner described, it will be evident that 
there is an annular space D left between 
the rib and the lining of the mill for free 
longitudinal movement of the material 
through the mill. 

Still another form of partition B is 
shown in Fig. 3. This partition, like that 
shown in Fig. 2, is formed as an unbroken 
annular rib C* of smaller diameter than the 
inner diameter of the mill. This integral 
rib is supported on a suitable spider f, the 
radial arms of which are carried on a hub 
g keyed on a suitable supporting shaft. h. 
which may be mounted coaxially with the 
mill and extend therethrough. In this em 
bodiment the parts are so dimensioned as 
to leave an annular space D* between the 
inner lining of the mill and the outer pe 
riphery of the rib C* which space is of the 
same general character as the space D shown in Fig. 2 and permits free longitudinal 
movement of the material through the mill. 
Thus far it has been sought only to dis 

cuss three of the many forms which the 
partitions embodying the invention may as 
Sume, in an endeavor to emphasize that the 
invention is not to be limited to the particu 
lar means for forming these partitions or of 

them in the mill so as to perform 
longitudinal movement of the material 
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through the mill. The invention, however, is primarily concerned with the specific 
character of the ribs employed in the fornia 
tion of these partitions since the character 
of the partitions themselves differs in no 
wise in this application from that contem 
plated in the original case. 
In Figs. 4-8 there are illustrated in sec 

tion, by way of example, five different forms of ribs which embody the present invention 
and may be employed in the partitions 
shown in Figs. 1-3. The characteristic fea 
ture of these ribs resides in the provision 
of radial shelves which shall afford a posi 
tive lifting action for an appreciable part 
of the mass in the circumferential streams 
and incidentally increase appreciably the 
lateral support given by the frictional drag 
impressed on this mass by the rib. The rib 
k shown in Fig. 4 has annular grooves or 
corrugations k' formed on its opposite faces, 
these grooves being of such shape as to give 
positive support to the material resting in 
the grooves and impress on the mass a fric 
tional drag, which shall serve to insure a 
wedging action sufficient to carry the charge 
part way up the wall of the mill and to a 
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point beyond where centrifugal force alone 
would carry it. The shape of the grooves, 
however, it will be noted, is such as to per 
mit the charge to fall from the face of the 
rib immediately upon the breaking down of 
the aforementioned wedge or arch. 

In principle, and general cross-sectional 
appearance, the construction and operation 
of the ribs l, m, and n shown in Figs. 5-7, 
respectively, are very similar to the construc 
tion and action of the rib shown in Fig. 4. 
These ribs are grooved on their opposite 
faces to permit the charge to enter and be 
given appreciable positive support and be 
subjected to an increased gripping action 
for the substantial lateral support desirable 
for the successful practice of the method. 
The ribo shown in Fig. 8, while of some 

what different contour, is intended to func 
tion in the manner described in connection 
with the other ribs shown in the drawings. 
This rib is corrugated and its grooves in 
stead of being angular in cross-sectional out 
line are curved. 

It will be understood that the positive 
Fo: afforded by the ribs in accordance with the improvements may be varied 

through wide ranges by changing the cross 
sectional contour of the grooves between one 
which is most abrupt and angular, such as 
is suggested in Figs. 6 and 7 to one with 
gently rounded grooves of the character 
suggested in Fig. 8. 
As pointed out hereinbefore, the parti 

tions in Figs. 1, 2 and 3 may be made up 
either with unbroken ribs spaced from the 
wall of the mill or may be formed with a 
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circumferential series of short arcuate ribs 130 
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(as in Fig. 1) the primary functions of the 
partitions being preserved in either case and 
free, longitudinal movement of the material 
through the mill being provided for. The 
partition itself may be formed of an un 
broken rib or ribs of the character described 
in connection with the several embodiments 
shown in Figs. 4-8, the supplemental posi 

10 
tive lifting action which is the gist of this 
invention being retained in all of these 
forms. 

I. claim as my invention: 
1. A tube mill consisting of a drum hav 

8 
ing a peripheral lining and a diametric par 
tition with its periphery adjacent said lining 
and having its opposite side forming radi 
ally extending shelves. • 

2. A tube mill consisting of a drum hav 
ing therein a diametrical partition with a 
central opening, said partition formed of 
imperforate sections each of which has 
radial grooves in its opposite sides opening 
longitudinally of the drum. 
This specification signed this 9th day of 

May, A. D. 1916. . . 
JOHAN. S. FASTING. 
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