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reissue specification; 

Our present invention relates to a rotary drum 
apparatus and means for preventing material 
being treated from accumulating thereon. More 
particularly, the present invention relates to 
rotary drum apparatus for treating material con 
taining fines in a form. in which the material 
tends to adhere to and accumulate on the walls 
of the apparatus, and wherein the drum appa 
ratus is provided with a flexible lining secured to 
the apparatus at least at its peripheral portions 
and free to move in respect to the drum between 
such peripheral portions. In such an apparatus 
it is the purpose of the present invention to pro 
vide means for flexing the lining so as to dislodge 
material accumulated thereon. 
Apparatus embodying the present invention is 

susceptible of a variety of uses and is not re 
structed to being used with any particular mate 
rial. Among other uses for this type apparatus . 
is, for example, in the treatment of iron ores to 
produce a charge suitable for the metallurgical 
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here to the walls of the rotary drum and to ac 
cumulate thereon. Finally, large masses of un 
pelletized materia may drop of in chunks from 
the inside wall portions of the drum when such 
portions are at an upper part of their rotational 
paths, which seriously interferes with the desired 
operations. 

Various arrangements have been suggested, and 
some tried, to Overcome the difficulties above 
outlined. For example, one or more scrapers, 
Such as a heavy bar Scraper, may be provided ini 
side the rotary drum in a substantially stationary 
position, so that the drun rotates in respect 
thereto. When forming nodules from pyrite 
fines, as aforesaid, it was found that the scraper 
wore quite rapidly and also acted as a continuous 
brake upon the rotation of the drum, thus sub 
stantially increasing the power required to ro 
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recovery of iron, including ores which are con- . 
centrated to form a charge relatively high in 
iron content as compared with the original ore. 
Some taconite and magnetite ores are now being 
concentrated in this manner. Such ores may be 
mixed in apparatus according to the present 
invention, for example, to permit a subsequent 
sintering operation to be carried out thereon. 
Such operations do not necessarily include the 
formation of pelets or nodules from the ores or 
concentrates thereof, but may in certain in 
stances include such pelletizing or nodulizing. 
The present invention is intended for use in any 
and all applications in which the advantages 
thereof may be found desirable. 
One form of apparatus in which material of the 

kind referred to is being treated is a drum used 
for treating moist pyrite, which is of a very small 
particle size, as a flotation concentrate wherein 
over 90% of the particles will pass through a 325 
mesh screen. It is desired to form this material 
into Small pellets or nodules so as to treat the 

tate the drum. 
An arrangement was then provided including 

a plurality of knockers, that is, weighted arms 
pivoted to the drum and arranged to knock 
against it at least once during each revolution. 
Even these devices were relatively unsatisfactory. 

25. It was found that if the drum were heavy enough, 
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nodulized material by the process disclosed in 
Renken, U. S. Patent No. 2,530,630, issued Novem 
ber 21, 1950. 

Nodules or pellets may be formed from sub 
stantially pulverulent material mixed with a 
liquid or semi-liquid binder by feeding such 
mixed material into a rotary drum, so that the 
nodules are formed by particles rolling over the 
loose material, as a snow ball is sometimes made 
up. One such binder which has been used with 
good results with fine pyrite is water. It is found, 
however, that material of this kind tends to ad 
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So as not to be substantially damaged by the suc 
Cession of impacts from the knockers, then the 
knockers were not eficient in dislodging material 
adhering to and accumulated on the inside of the 
drum. Heavy pads were required under the 
points of impact in order to prevent damage to 
the drum. This caused a loss of efficiency as to 
the ability of the knockers to dislodge the ad 
hering material. 

It has also been proposed to instal reciprocat 
ing cutters to keep the drum clean. In this way 
the braking action is minimized; but the coa 
struction was quite complicated and relatively 
expensive as a substantial amount of mechanism 
was required to reciprocate the cutters. 
The present invention may be summarized as a 

rotary drum for the purposes generally set forth, 
which drum is mounted for rotation about a sub 
stantially horizontal or slightly inclined axis and 
which is provided with a lining of substantially 
imperious flexible sheet material, such as rubber 
or reinforced rubber, coupled with trechanical 
means to exert force internittently on the Outer 
surface of the sheet material of the lining facing 
the rigid drum for intermittently flexing the in 
ing by moving it in respect to the drum, thereby 
tending to dislodge material accumulated on the 
inner surface of the lining. The lining is imper 
pious to the material to be handled in the drum. 
as herein set forth, including the nodules to be 
formed in the drum, the solid fine particles of 
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material of Dhich the nodules are formed, and the 
liquid, such as Dater, used in forming the frte 
material into nodules. This flexible lining is se 
Cured to the drum around its periphery, but is 
free to move in respect thereto at portions other 
than its periphery. In a preferred form, the lin 
ing is made up of a plurality of longitudinally ex 
tending panels, each extending substantially from 
end to end of the drum, and each secured to the 
drun by suitable means around its entire periph 
ery and preferably in an air-tight manner. Asso 
ciated with the lining, and preferably with each 
of these panels and located at least in part be 
tapeer the drum and the lining is a means for in 
termittently applying a flexible fleacing force to 
the outer surface of the lining at a portion orpor 
tions thereof free to move with respect to the 
drum. The resultant flexing of the lining serves in 
practice to prevent undesired accumulation of the 
material being treated on the inside of the lining. 
One type of this force applying flexing means 
comprises a relatively heavy swingable means, 
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which may include one or a plurality of chains, . 
or may comprise an elongated weighted member 
Secured to the inside of the drum and swingable 
in respect thereto. In some instances it may be 
desired to provide a recess in the drum open to 
the interior thereof, into which the swingable 
means may pass or in which it may be received 
during the movement of such means through a 30 
preferred Zone Such as the lower part of its orbital . 
path in the rotation of the drum. In his this 
way, the flexible lining may conform to the sub 
stantially cylindrical interior contour of the drum 
during this lower part of its movement. Another 
type of means for applying force to flex the lining 
for the same purpose comprises a means such as 
One or more longitudinally extending members or 
bars which may be moved in respect to the drum 
by positively acting mechanical means, such as 
a can SO arranged as to flex the lining at least 
Once during each revolution of the drum and in 
response to the rotation thereof. 

It has been found that means of these kinds are 
effective in keeping the lining substantially free 
from any large accumulation of material ad 
hering thereto, particularly when used in form 
ing pyrite nodules as aforesaid; and that the op 
eration of forming nodules may proceed without 
interference from the difficulties outlined herein 
above, which have adversely affected prior art 
constructions used for this purpose. 
Other and more detailed features and objects 

of the present invention will become apparent 
from the following description, and will be 
pointed out in the appended claims, all when 
considered in connection with the accompanying 
drawings, in which: 

Figure 1 is a view substantially, in elevation, 
but with a part broken away and in vertical sec 
tion, showing one embodiment of the invention 
including an elongated chain connected to the 
drum at two longitudinally spaced points; 

Fig. 2 is a view substantially in transverse ver 
tical section taken on the line 2-2 of Fig. 1; 

Fig. 3 is a view similar to Fig. 2 showing a 
modified form of the invention, particularly one 
in which a plurality of short lengths of heavy 
chain are used in lieu of the chains used in Figs. 
1 and 2; 

Fig. 4 is a view similar to Fig. 1 showing an 
other embodiment of the invention, wherein 
elongated members are suspended by flexible 
Suspension means from pairs of longitudinally 
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4. 
spaced points respectively on the inside of the 
drun; 

Fig. 5 is a view substantially in transverse ver 
tical section on the line B-5 of Fig. 4; and 

Fig. 6 is a view similar to that of Fig.1 showing 
a still further embodiment of the invention, par 
ticularly one in which the flexing force is applied 
by the use of fluid pressure; 

Fig. 7 is a view taken substantially on the line 
7-7 of Fig. 6 illustrating a rotary distributing 
valve for fluid pressure; and 

Fig. 86 is a view similar to that of Fig. 1 
showing an additional embodiment of the inven 
tion wherein positively acting mechanical means 
are provided for flexing the lining. 
While the device of the present invention may 

be used in drum apparatus for treating different 
types of materials including fines wherein Such 
materials tend to adhere to or accumulate on the 
inside of the drum, the structure hereinafter 
specifically described is particularly useful in the 
formation of pellets or nodules made from pyrite 
fines, such as flotation concentrates, which may 
be agglomerated by adding thereto a desired 
amount of water as a binding agent. The use of 
the invention is not limited to the particular type 
of material above mentioned or even in the nodu 
lizing of materials as distinguished from some 
other treatment thereof in this type of apparatus. 
As stated above, nodules formed of pyrite in ap 
paratus according to the present invention may 
thereafter be treated by the processes disclosed 
and claimed in the U. S. patent to Renken, No. 
2,530,630 aforesaid. Pyrite fines, which are mixed 
with a certain amount of water, tend to adhere 
to and accumulate on , the inside surface of a 
nodulizing or pelletizing drun in which nodules 
or pellets are formed therefrom. By the use of 
the present invention, this accumulation of ad 
herent material on the inside of the drum is ef 
fectively prevented. 
Turning now to the accompanying drawings 

and particularly to Figs. and 2 thereof, there is 
illustrated a drum fo, which may be of any suit 
able rigid construction, usually metallic and 
which is provided with a plurality of Supporting 
and rotating bands . The bands li are suit 
ably received upon rollers 2 which are mounted 
On shafts, as shown at 3, and which serve to 
support and/or drive the drum O. As shown, 
the drum is mounted for rotation about a sub 
stantially horizontal axis. It is contemplated, 
however, if desired, the axis of the drum may be 
inclined slightly to the horizontal, for example, 
so as to have the discharge end of the drum at 
a slightly lower level than the other end thereof, 
So as to cause a flow of the material there 
through. 
As shown, the right hand end of the drum, as 

seen in Fig. 1, is Open and constitutes a discharge 
end. The left hand end, as seen in this figure, 
may be closed and material may be supplied to 
the drum through a suitable chute or conveyor 
(not shown). Alternately, the material to be 
formed into the pellets or nodules may be sup 
plied to the left hand end of the drum, as seen 
in Fig. 1, by any suitable means (not shown), 
through an opening provided in this end. Inas 
much as the construction thus far described is 
entirely conventional, it has not been thought 
necessary to disclose it in greater detail or to pro 
wide a more detailed illustration thereof. 

In accordance with the present invention, 
there is provided a lining generally indicated at 

of flexible sheet material. Such lining may, 
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for example, be sheet rubber having a thickness 
of perhaps A' and may, if desired, be reinforced 
by a suitable cord reinforcing, such as used in 
construction of automobile tires. Other types of 
construction may be employed in lieu of sheet 
rubber, the only requirement being that the lin 
ing shall be reasonably resistant to wear under 
the circumstances of its use and shall be flexible 
so as to be capable of flexing under the influence 
of the force applying flexing means provided for 
that purpose as hereinafter set forth. The sheet 
material used may, or may not, be resilient in 
character, as rubber, as this characteristic is not 
of critical importance. In actual use with pyrite 
fines, as aforesaid, a 6' thick rubber sheet has 
been found to operate quite successfully, this 
data being given by way of example only and is 
not intended to limit the Scope of the present 
invention. 
While the lining could be made in one piece as 

an annular body of cylindrical shape of Substan 
tially the same Outside diameter as the inside 
diameter of the drum, it is preferred to make the 
lining of a plurality of panels which may be parts 
of a single integral sheet, or may be made from 
Several independent sheets as desired. As shown 
in FigS. 1 and 2, there are six such panels indi 
cated at 5, 6, 7, 8, 9 and 20. These panels 
are each Secured around its entire periphery to 
the inside of the drum by suitable means includ 
ing, for example, a ring-shaped member 2 at 
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each end thereof suitably securing the several 
panels to the inside of the drum and holding 
them in place in any suitable way (not shown). 
There is also provided a plurality of longitudi 
nally extending bars 22, each of which serves to 
Secure the edges of adjacent panels to the inside 
of the drum. Between the secured peripheral 
portions of each panel, and except for such 
peripheral portions each panel is free to move 
with respect to the drum as it is unattached 
thereto. 
While it might theoretically be possible to rely 

upon the material of the flexible panels itself to 
cause a flexing thereof away from contact with 
the inside of the drum, it is preferred in accord 
ance with the present invention that some me 
chanical force applying means be provided, 
which may or will be caused to move the lining 
with respect to the drum by flexing the free por 
tions thereof preferably during each revolution 
of the drum. It is contemplated, for example, 
that this force applying flexing means may be 
either a mechanical means or a fuid pressure 
means; and if mechanical may be gravity ac 
tuated as hereinafter more particularly de 
scribed, or positively actuated, for example, in 
response to the rotation of the drum. 

In the form of the invention particularly 
shown in Figs. 1 and 2, the lining flexing means 
each consist of a metallic chain 23 of relatively 
heavy construction, Secured at its ends to the 
drum at points 24 and 25. It will be noted that 
the points 24 and 25 are spaced apart longitudi 
nally of the drum by a distance less than the 
entire length of the drum and further that this 
distance between the points 24 and 25 is substan 
tially less than the length of the chain. 23. Thus, 
each of the chains 23 will sag between its points 
of Support during the passage of each chain 
through the upper portion of the orbital path 
thereof, as shown in Figs. 1 and 2, thereby flexing 
the adjacent free portion of the lining during 
this time due to the sagging of the chain as 
clearly shown in the drawings. In this way a 
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gravity actuated means is provided, which will 
absorb but little power over and above the 
amount necessary for the rotation of the drum 
and its content of material to be treated. At the 
same time, during each rotation of the drum, the 
Several free portions of the lining Will be inde 
pendently flexed tending to dislodge material ac 
cumulated thereon. It has been found in actual 
Operation that this arrangement is quite effective 
in preventing the accumulation of material upon 
the drum lining. . 
In Fig. 2 a feature is best illustrated, namely, 

that of providing recesses adjacent to the points 
of Support of the Swingable flexing means, i. e., 
the chains. 23, these recesses being shown, for 
example, at 26 and being located in respect to 
the points of Support of the chains as they would 
be if the drum as seen in Fig. 2 were rotated in 
a counterclockwise direction. These recesses 26 
are open to the interior of the drun and are so 
positioned and dimensioned that the chains 23 
which are mounted respectively adjacent there 
to, will position themselves in and be received by 
the recesses as shown in the lower portion of Fig. 
2 during the movement of the chains and recesses 
through the lower part of their orbital path. 
This permits the flexible lining 4 to conform to 
the Substantially cylindrical inner contour of the 
drum, O (neglecting the recesses 26) during the 
passage through the lower part of the orbital. 
path of the part of the drum in which the charge 
is active in the forming of nodules or pellets in 
the particular example above described. This 
may be desired in some installations; although 
it is contemplated that for other purposes the 
recesses 26 may be omitted as illustrated for 
Other forms of the invention hereinafter de 
Scribed. 
Turning now to the form of the invention 

shown in Fig. 3, the drum O and its mounting 
and rotating means may be the same as have 
been described above as to the form of Figs. and 
2. Also, the lining 4 may be the same as pre 
viously described, so that the parts thus far de 
scribed of Fig. 3 are given the same reference 
numbers. The difference between this form of 
the invention and that previously described is 
that where the form of the invention of Figs. 1. 
and 2 utilize a single length of chain associated 
With and positioned approximately midway of 
each of the panels f 5 through 20, the form of the 
invention shown in Fig. 3 utilizes in conjunction 
With each panel of the lining one or more short 
lengths of relatively heavy chain indicated at 27. 
Alternatively, each of these chains could carry a 
weight (not shown) on the free end thereof, such 
a construction being in effect the equivalent of a 
heavier chain. In this form of the invention each 
short length of chain 27 is attached to the inside 
of the drum at One end only as shown at 28, Fig. 3. 
This attachment may be effectuated in any de 
sired manner not particularly illustrated. While 
there is shown but one series of the short lengths 
Of chain 27 in Fig. 3, it will be understood that 
several of these chains may be placed in a row 
longitudinally of the drum for each of the panels 
f5 to 20 inclusive. 

In this form of the invention no recesses corre 
sponding to 26 Fig. 2 are shown, so that the 
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chains 27 when passing through the lower por 
tions of their paths, opposite panel members 8, 
19 and 20 as seen in Fig. 3 will rest against thein 
side of the drum and cause the adjacent portion 
of the lining to be deflected somewhat out of a 
truly cylindrical shape. This type of construc 
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tion may be found desirable in order that the 
Special drum shape including the recesses 26 be 
not required. Thus, a conventional druni such 
as is readily available on the market may be used 
in the construction of an apparatus as shown in 
Fig. 3; while the drum of Figs. and 2 with the 
recesses 26 thereinl would require Special manti 
facture and would not be available on the market 
generally, but only on Special order. While the 
drum of Fig. 3 is itself substantially cylindrical, 
due to the absence of the recesses 26, the lining 
will assume a somewhat Wavy forn. This has 
been found to be fully operative; and it is be 
lieved that as long as the materia being treated 
can be made to roll, it will be effective even for 
forming nodules in accordance with the partic 
ular use for the present invention herein de 
scribed. The operation of the device of Fig. 3 will 
be obvious from the foregoing description. 
Turning now to the form of the invention 

shown in Figs. 4 and 5, the construction of the 
drum, its mounting and its lining generally is 
substantially the same as in previous figures, SO 
that the parts are given the same reference char 
acters. This form of the invention differs fron 
previously described forms in that the means for 
applying force for flexing the lining comprises 
an elongated rigid member 29, which is connected 
to the inside of the drum at two or more points 
by flexible, connecting means, each of which is 
shown in the accompanying drawings as a short 
length of chain 30, two such connecting means 
being provided as shown for each member 29. 
The members 29 are preferably bars, rods or pipes 
having substantial substantially Weight, such as 
metallic members, hollow or otherwise. These 
members 29 are preferably somewhat shorter than 
the length of the drum O and are disposed longi 
tudinally thereof adjacent to portions of the lining 
4 which are free to move with respect to the 
drum. As shown, there is one of these SWingable 
means including a member 29 and its Supporting 
means 30 for each of the panels 5 to 20 inclusive. 
The suspension means for each of the members 
29 may be of any desired type, preferably such 
that the members 29 may swing in respect to the 
drum O under the influence of gravity, as will 
be obvious from the accompanying drawings. 
Short lengths of chain have been found eminently 
satisfactory for this purpose, although other con 
structions, essentially equivalent thereto, may be 
substituted, as will be obvious to those skilled in 
the art from the present description. The chains 
30 are connected to points on the inside of the 
drum O in any desired way, not specifically illus 
trated. The points of suspension of the chains 
30 in respect to the drum to are spaced apart 
substantially the same distance as the points 
where these chains are connected to the respec 
tively associated members 29. Thus, each men 
ber 29 may swing incident to the rotation of the 
drum as shown best in Fig. 5. While there are not 
illustrated any recesses in Figs. 4 and 5 corre 
sponding to the recesses 26 in Fig. 2, it will be 
obvious that such recesses could be provided in 
conjunction with a SWingable means as shown at 
29 and 30 in the same way as these recesses are 
provided in conjunction with the chains 23 of the 
form of the invention shown in Figs. 1 and 2. 

The form of the invention shown in Figs. 6 
and 7 is one in which fluid pressure is used to 
supply the force required for flexing the lining 
or portions thereof. While this fluid pressure 
could conceivably be hydraulic, it is usually pre 
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ferred to use pneumatic pressure (air), as then 
the exhaust may communicate directly with the 
atmosphere and the naechanisrin be correspond 
ingly simplified. 

In Figs. 6 and 7 there is illustrated an appa 
ratus by which pneumatic pressure, which is 
adapted to be supplied from any suitable source 
thereof (ilot shown), may be distributed to each 
of the lining panes in a device in which there 
are a plurality of Such panels making up the lin 
ing as set forth above and as illustrated, for ex 
ample, in FigS. i to 5 inclusive. Broadly, the 
means disclosed comprises a means for distrib- . 
uting fluid pressure from a suitable source to 
each of the spaces between one of the panels 5 
to 20 inclusive and the drum (0. A distributing 
valve is provided not only for the distribution of 
the fluid pressure, but also for the exhaust there 
of, so that each panel is intermittently flexed by 
the Supplying of pressure thereto and permitted 
to collapse to conform to the shape of the drum, 
by the exhaust of fluid pressure therefrom. It 
will be understood as aforesaid, that each panel 
is Secured to the drum around its entire periphery 
in a Substantially air-tight manner as aforesaid, 
So that pressure, supplied to the space behind the 
panel and bounded by this periphery, will be 
effective to flex the panel and thereby will tend 
to dislodge material accumulated on the interior 
surface thereof. 

As shown, there is provided a rotary distribut 
ing Valve formed in part by a semi-circular hous 
ing 3, which may be formed rigid or integral 
with a suitable standard or support 32 and which 
is arranged partly to surround a rotatable valve 
member 33. The rotatable member 33 is prefer 
ably driven in timed relation with the rotation 
of the drun. There is illustrated a simple appa 
ratus for rotating the member 33, comprising a 
Supporting portion 34 securing the member 33 to 
the drum to in a position coaxial thereof and at 
One end. The housing 3 of the valve may be 
connected to a source of fiuid pressure (not 
shown) through a passage or pipe 35, which is 
arranged to Communicate with a groove 36 of 
limited extent, which is formed in the housing 3 
facing the member 33 as shown in Figs. 6 and 7. 
This groove will be opposite a portion of the ro 
tatable member 33 of the valve, which is provided 
With a plurality of ports 3T, some of which are 
at all times in registry with the groove 36. 
Others of these ports are always in direct com 
munication with the atmosphere. Thus, as the 
ports 3 respectively communicate through pipes 
38 with spaces behind the several panels 5 to 20 
inclusive, it will be seen that Some of the panels 
will at all times be supplied with pressure, while 
others will be exhausted to the atmosphere; and 
that each panel will be intermittentiy supplied 
With pressure and exhausted during each revolu 
tion of the drum to effect the same type of opera 
tion as was effected in the several forms of the 
invention herein above described. 

In the event that liquid, rather than gaseous 
preSSure, Were used, a housing similar to the 
member 3 (or an extension of that member 
Completely around the member 33) could be en 
ployed in communication with others of the ports 
3, which are shown in Figs. 6 and 7 to com 
municate with the atmosphere. 

The valve member 33 may be retained in posi 
tion as shown by annular ring member 39 suit 
ably secured to the member 3 or to the standard 
32 as by a plurality of bolts 40. The operation of   

  



33,335 
t 

this device should now be obvious frog i? tie 36e 
going description. 

Considering now Fig. 6 8 of the drawings, 
there is illustrated a device in which the fielding of 
the lining or lining portions is effected by posin 
tively acting mechanical means, preferably in 
response to the rotation of the druri. 3. The 
drum may be constructed in the Saale Way 3S 
has previously been described in respect to otiher 
forms of the invention, the parts being giver 
the same reference characters for this reaSOE). 
In this form there are elongate members , 

one for each of the panels 5 through 28 inclusive. 
These members 4 are preferably airanged and 
disposed in the spaces between the lining i? and 
the drum it. Each member is ?ounted for 
movement in respect to the drun. in a S 
stantially radial direction, as by providing there 
on a rigid stud member 62, which is siiday area 
ceived in a suitably shaped guideway in the dru II 
0, here shown as provided with an annula: 

flange or collar 43. While there is show a but 
one stud member 42 on each of the members 
4, it will be understood that two or K2Ore Sch 
studs or equivalent guide means could be pro 
vided if desired in order to prevent any laterei 
movement between member 4 and the dirt R. 
The member 42 may be non-circular or provided 
with a key or keyWay in a Well kilow, Bank her 
for the same purpose. 
In order to provide the force required to laove 

the member 4 positively in both directions, any 
Suitable mechanical means lay be used, prefera 
ably deriving its power from the power Supplied 
to rotate the drum 9. There is illustrated a 
very simple means for this purpose, co-prising 
a stationary annular member 5, which Aay be 
positioned Substantially as shown and Supported 
in any suitable manner not particularly illus 
trated. This member 44 is provided with a can 
groove 45 in which rollers 46, respectively secured 
to the Several stud members 42, are arranged 
to travel. Thus, by properly designing the can 
groove 45, it will be seen that one or riore recipro 
cations of each of the members hay be pro 
vided during each revolution of the drun. (3. 
The means provided, such as the can Raeans 

described, may be designed to effect the Sarine 
type operation which results from use of the 
devices shown in Figs. 1 to 5 inclusive, that is, 
wherein each lining portion or paire will be 
flexed once during each revolution of the drun 
and particularly during the moveraent of such 
panel through the upper portion of its revolu 
tion. While each panel moves through the lower 
half or portion of its revolution, the members 
4 may be retracted to a maximula extent, so 
that the lining 4 may then conform. Substana 
tially to the contour of the inside of the drum. 

If desired, recesses corresponding to those 
shown in Fig. 2 at 26, could be providied to re 
ceive the members 4 in their retracted positions. 
The spaces between the several panels 5 to 

20 inclusive and the drum, in the instances in 
which these spaces are sealed completely at 
the peripheries of the several panels, should also 
be vented to the atmosphere, so as to permit 
the free flexing of the fiexible lining portions 
without interference by atmospheric pressure or 
the lack of it. For this reason apertures 47 may 
be provided in the drum at Suitable places. Cor 
responding apertures also numbered 4T may be 
provided in other forms of the invention, as 
shown for example, in FigS. 1 and 4. Such aper 
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C 
ja tiae or of gigs. 6 and 7 as the operation of 
that for of the device is effected by pneumatic 
pressure. In so me embodiments of the invention 
whereiz. the lining is not attached by an air 
tight seal around its entire periphery, the went 
apertures 6 are not necessality and may be 
Osied. 
While several different types of lining flexing 

means have been shown and described, other 
equivalent types will occur to those skilled in the 
art from the foregoing description. All such 
equivalents are to be considered within the pur 
view of the present invention as defined by the 
appended clairns, which are to be construed valid 
ly as broadly as the state of the prior art permits. 
Waat is cializaed is: 
1. In a rotary druria appalatus for treating 

a, Aaterial containing fines in a form in which 
the Yaterial tends to adhere to and accumulate 
On the Walls of the apparatus, means for pre 
Yeting Such accumulation, comprising a ro 
tatable druEra of rigid construction, a lining of 
flexible sheet material which is substantially 
impervious to said inciterial and which is secured 
to said dru YX at least at its peripheral portions 
and having a major part of its area bounded 
by said peripheral portions free to move in re 
Spect to Said druin; and mecha1zical means as 
Sociated with the part of Said li:ing Which is 
free to Knowe in respect to said drun and includ 
ing a moattle portion located between said drum. 
and said lining to exert mechanical force inter 
Raittently upon the outer surface of the sheet 
material of said lining facing the rigid drum 
for intermittently mechanically flexing the 
sheet (laterial of said liking by intermittently 
recitanically Knowing it in respect to said drum, 
thereby tending to dislodge material accumu 
lated on the isliner surface of said lining. 

2. Apparatus in accordance with claim 1, 
wherein said force exerting neans is made ef 
fective in response to the rotation of said drum 
and is effective to flex said lining at least Once 
dilaring each revolution of the dilum. 

3. Apparatus in accordance with claim 1, 
Wherein Said force exerting means is made ef 
fective in response to the rotation of said drum 
and is effective to flex said litting at least Once 
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during each revolution of the drum, and where 
in the force applied to flex said lining is derived 
from energy applied to rotate Said drum. 

4. In a rotary drum apparatus for treating 
a. Eraaterial containing fines in a form in which 
the material tends to adhere to and accumulate 
on the Walls of the apparatus, means for pre 
venting Such accuinulation, comprising a ro 
tatable drum of rigid construction, a lining of 
flexible sheet material which is substantially 
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tures are, of course, unnecessary and undesired as 

imperlyious to said material and which is se 
cured to said drum, at least at its peripheral 
portions, and having a major part of its area, 
bounded by said peripheral portions free to 
Iriove in respect to said drun; and a plurality 
of mechanical means, each of which is SWing 
ably Secured to and rotatable. With said druna, 
has a lowable portion located between said 
drunn and Said lining, and is respectively Op 
posite a portion of Said lining which is free 
to a love in respect to said drum; said swing 
ably secured means moving during the rota 
tion of said drum to flex the lining portion re 
Spectively adjacent thereto and thereby tending 
to dislodge material accumulated on said lining. 

5 Apparatus in accordance with claim 1, 
wherein said lining comprises a plurality of 
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-panels of flexible material, each secured around 
its entire periphery to said drum and each ex 
tending longitudinally of said drum, and where 
in there is at least one of said force exerting 
means cooperating with each of said panels for 
dislodging material therefron. 

6. Apparatus in accordance with claim 1, 
wherein said lining comprises a plurality of 
panels of flexible material, each secured in an 
air-tight manner around its entire periphery to 
said drum and each extending longitudinally of 
said drum, and wherein there is at least one of 
said force exerting means cooperating with each 
of said panes for dislodging material therefron, 
and comprising in addition, at least One means 
respectively associated with each of Said panels 
for venting to the atmosphere through said 
drun the space between each panel and said 
drum and within the periphery of each said panel. 

7. Apparatus in accordance with claim 4, 
wherein each of said Swingably Secured means 
is mounted wholly within said drum and is Se 
cured thereto, and wherein said swingably Se 
cured means are moved solely by gravity. 

: 8. In a rotary drum apparatus for treating a 
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material containing fines in a form in which 
the material tends to adhere to and accumulate 
on the walls of the apparatus, means for pre 
venting such accumulation, comprising a rota 
table drum of rigid construction and Substan 
tially cylindrical inside shape, a lining of flex 
ible sheet material secured to said drum at least 
at its peripheral portions and having a major 
part of its area bounded by said peripheral por 
tions free to move in respect to said drum, a 
plurality of lining deflecting means, each of 
which is free to move with respect to said drum 
and has at least a portion thereof located be 
tween said drum and a portion of said lining 
which is free to move in respect to said drum 
to flex the lining portion respectively adjacent 
thereto and thereby tending to dislodge material 
accumulated on said lining, and an inwardly 
open recess formed in said drum respectively 
adjacent to each of said lining deflecting means 
for receiving said deflecting means respectively 
as the recesses pass through a predetermined 
part of their paths in the rotation of said drum, 
so that said lining may conform substantially 
to the substantially cylindrical inside shape of 
said drum when said deflecting means are lo 
cated in said recess. 

9. In a rotary drum apparatus for treating a 
material containing fines in a form in which 
the material tends to adhere to and accumulate 
On the walls of the apparatus, means for pre 
venting Such accumulation, comprising a ro 
tatable drum of rigid construction, a lining of 
flexible sheet material secured to said drum at 
least at its peripheral portions and having a 
major part of its area bounded by said periph 
eral portions free to move in respect to said 
drum; and a plurality of means for flexing the 
portions of said lining respectively adjacent 
thereto, thereby tending to dislodge material ac 
cumulated on said lining, each of said flexing 
means comprising a chain secured at its ends 
to the inside of said drum outside said lining, 
the points of support at which each said chain 
is secured to said drum being spaced apart lon 
gitudinally of said drum and by a distance sub 
stantially less, than the length of the chain con 
nected between said points, so that the sagging 
of the chains between their respective points of 
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support will flex the adjacent portions of the 
lining during each revolution of said drum. 

10. Apparatus in accordance with claim 9, 
wherein said drum has a substantially cylin 
drical inside contour, and comprising in addition, 
a plurality of inwardly-open, elongated recesses 
formed in said drum, said recesses being located 
respectively adjacent to the positions of each 
of said chains as determined by the points where 
said chains are respectively Secured to said drum 
for receiving said chains as Said recesses are 
revolved by the rotation of said drum through 
a portion of their paths below the center of 
rotation of the drum, so that said lining may 
conform substantially to the cylindrical inside 
contour of the drum in this portion of its travel 
incident to the rotation of the drum. 

11. In a rotary drum apparatus for treatirig a 
material containing files in a form in which the 
material tends to adhere to and accumulate on 
the apparatus, means for preventing Such accu 
mulation, comprising a rotatable drum of rigid 
construction, a linging of flexible sheet material 
for said drum, said lining being made up of a 
plurality of panels, each secured in an air-tight 
manner around its entire periphery to said drum, 
each extending longitudinally of Said drum Sub 
stantially from end to end thereof, and each of 
said panels being free to move in respect to said 
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drum except as it is secured thereto at its pe 
riphery; means associated with each of said 
panels for flexing the portion thereof which is. 
free to move with respect to said drum, each of 
Said flexing means comprising a metallic chain 
connected at its ends to points on the inside of 
said drum and which points are spaced apart 
longitudinally thereof by a distance less than the 
length of each said chain, SO that the sag of said 
chains between their ends may be effective to 
flex the respectively associated panels during 
each revolution of the drum, and means for 
Venting to the atmosphere through said drun 
the Space between each of Said panels and said 
drum. 

12. In a rotary drum apparatus for treating a 
material containing fines in a form in which the 
material tends to adhere to and accumulate on 
the walls of the apparatus, means for preventing 
Such accumulation, comprising a rotatable drun 
of rigid construction, a lining of flexible sheet 
material Secured to said drum at least at its pe 
ripheral portions and having a major part of its 
area bounded by said peripheral portions free to 
move in respect to said drum; and a plurality of 
means for flexing the portions of said lining re 
spectively adjacent thereto and which are free 
to move in respect to said drum, thereby tend 
ing to dislodge material accumulated on said lin 
ing, each of said lining flexing means comprising 
a short length of a heavy metallic chain secured 
at One end to the inside of said drum and free to 
Swing under the influence of gravity except as 
thus secured, said lining flexing means being Se 
Cured at predetermined spaced points around said 
drum respectively, so as to flex different portions 
of said lining incident to the swinging of each 
Said chain during each revolution of said drum. 

13. In a rotary drum apparatus for treating a 
material containing fines in a form in which the 
material tends to adhere to and accumulate on 
the walls of the apparatus, means for preventing 
such accumulation, comprising a rotatable drum 
of rigid construction, a lining of flexible sheet 
material secured to said drum at least at its 
peripheral portions and having a major part of 
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its area bounded by said peripheral portions free 
to move in respect to said drum; and a plurality 
of means for flexing the portions of said lining 
respectively adjacent thereto which are free to 
move in respect to said drum, thereby tending to 
dislodge material accumulated on said lining, 
each of said lining flexing means comprising a 
relatively long metallic member disposed longi 
tudinally of said drum and connected thereto at 
least at points adjacent to each end of said men 
ber by relatively short, flexible connection means, 
whereby each said member will swing under the 
influence of gravity about the points where said 
connection means are connected to said drum 
during each revolution thereof for flexing the ad 
jacent portions of said lining respectively. 

14. Apparatus in accordance with claim 13, 
wherein said lining is made up of a plurality of 
panels, each connected around its entire periph 
ery to the inside of said drum in a substantially 
air-tight manner and otherwise free to move in 
espect thereto and each extending longitudinally 
of said drum substantially from end to end there 
of; wherein one of said relatively long metallic 
members is provided as aforesaid for each of said 
panels and is located at about the center thereof 
considered circumferentially of said drum, the 
longitudinal axis of each of Said members being 
always substantially parallel with the longer di 
mensions of said panels and with the axis of ro 
tation of said drum; wherein each of Said rela 
tively short, flexible connection means is a short 
ength of metallic chain; and wherein means are 
provided for venting to the atmosphere the space 
between each of said panels and said drum. 

15. In a rotary drum apparatus for treat 
ing a material containing fines in a form in 
which the material tends to adhere to and ac 
cumulate on the Walls of the apparatus, means 
for preventing such accumulation, comprising a ' 
rotatable drum of rigid construction, a lining of 
flexible sheet material secured to Said drum in 
a substantially fluid-tight manner at least at its 
peripheral portions and having a major part 
of its area bounded by said peripheral portions 
free to move in respect to said drum, thereby 
providing at least one closed space between said 
lining and said drum; and means associated with 
the parts of said lining which is free to move in 
respect to said drum to exert force intermittent 
ly upon the outer surface of the sheet material 
of said lining facing the rigid drum for intermit 
tently flexing said lining by intermittently mov 
ing it in respect to said drum, the last named 
means comprising means for intermittently sup 
plying and venting fluid pressure to and from 
the space between said lining and said drum. 

16. Apparatus in accordance with claim 15, 
wherein said lining is made up of a plurality of 
panels, each connected around its entire periph 
ery to the inside of said drum in a substantially 
air-tight manner and otherwise free to move in 
respect thereto, so as to provide a plurality of 
separate spaces between said panels respectively 
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and said drum, and each of saici 225 is e2iSi" 
ing longitudinally of said drum Substantially 
from end to end thereof; wherein the fluid pres 
sure applied to flex said lining is phet natic greS 
Sure; and wherein there is a rotaly gi'eSSLEa 
distributing valve adapted to 3 Sugpied froSIC & 
source of pneumatic pressure and having at least 
one exhaust connection to the at nosphere a.a. 
connected to each of said spaces, and means for 
rotating a rotatable part of Said greSSLIre is: 
tributing valve in response to rotation of Saic 
drum, whereby each of said panelis is ile:Ke SS 
pressure and deflated by the treatisag of Stica 
pressure at least once during each revoltii.23 
of said drum. 

17. In a rotary drum apparatus for treatis ig & 
material containing fines in a form in which the 
material tends to adhere to and acciriliate 032. 
the walls of the apparatus, means for pare'ferting 
Such accumulation, comprising a rotatable di'.S. 
of rigid construction, a lining of flexible sheet 
material secured to said drun at least at its 
peripheral portions and having a major part of 
its area bounded by said peripheral portio-ES free 
to move in respect to said druEEK: a.d. laea...S. 
associated with the part of said lining Winich is 
free to move in respect to said drun to exert force 
intermittently upon the Outer S13 face of the Sheet 
material of said lining facing the rigid die, for 
intermittently flexing said lining by internit 
tently moving it in respect to Said drum, the last 
Ilamed means comprising at east Ole Erieties 
carried by said drum and mounted for novel eat 
in respect thereto and located at east is a part 
between said drum and a portion of Said iting 
which is free to move in respect to said diru Ya, 
and means for positively rechanical moving 
Said member in respect to Said dilan, 3 as to file; 
Said lining at least once taring each i? eYolutioE 
of said drum and in response to the rotation of 
Said drun. 

18. Apparatus in accordance with claii. E.' 
wherein said lining is made up of a plurality of 
panels, each connected arou Ead its entire peripher 
ery to the inside of said drun in a substantially 
air-tight manner and otherwise free to govei 
respect thereto, and each of said panels extends 
ing longitudinally of said drum substantially 
from end to end thereof; wherein there is one of 
said members associated with each of said panes, 
and each said member comprises an elongate a 
aligned with the longer dimension of one of Said 
panels respectively parallel to the axis of ot...e. 
tion of said drum; wherein the means for posis 
tively mechanically moving each said member 
comprises a stationary cam surrounding said 
drum, and can followers cooperating with said 
cam and mechanically connected to said meme 
bers respectively; and wherein means are prote 
vided for venting to the atmosphere the space 
between each of said panels and said drun. 
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