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3,160,746
SCREENING APPARATUS
Michael  O. Holowaty, Gary, Ind., assignor to- Imland
Steel Company, Chicago, Til., a corporation of Dela-
ware
Filed Apx. 20, 19690, Ser. No. 23,467
18 Claims, ' (CL-209—304)

This invention relates to screening devices employing a
centrifugal 'separator mechanism by which various: sizes
or masses are separated -and by which components of
substantial - size are separated from sticky substances or
masses and the like which tend to adhere thereto when
the material is collected. - One of the principal uses is in
separating ore from sticky adhering fines which are in-
herently present when wet or unduly: moist mined mate-
rial is initially supplied to the user.

Various mechanisms by which size separation of ore
is intended to be effected have been proposed.  In many
instances the ore delivered from the mines ‘includes a
large quantity of “clayey” fines and there is an extremely
high moisture and silica content, The high moisture con-
tent makes .the material extremely. sticky and  screening
methods heretofore used have geneérally not solved .the
separation” problem to - the full extent desired. “Where
screening mechanisms have been used, and even where
the screening components are subjected to even relatively
violent vibration it has been found that the fines tending
to adhere to the larger pieces of the ore soon cause the
screen or separating mechanism to become plugged or
clogged to an extent to impair substantially efficient and
economical operation. Even though prior: art screening
mechanisms have permitted vibration of .screening ele-
ments, it frequently has happened that the moist clay-like
materials have sufficient retention upon - the screening
mechanism substantially to disrupt effective operations.

The present invention attempts to solve the prior art
difficulties, and particularly the clogging problem,. with-
out permitting the ore which is to be separated to exert
any substantial abrasive effect upon the separator mecha-
nism, as is usually the. case with prior art vibratory
screening devices. In this disclosure ‘it will ‘become ap-
parent that use is made of centrifugal force to cause the
particles or fines to be removed and separated. from the
ore proper and to segregate the ore particles into com-
ponents of selected sizes.

In. the preferred form of separating device the moist
ore as received from the mines or collected from a stock
pile is fed into a generally frusto-comical receiving and
screening basket mechanism which, in some respects, re-

2

in the spaces between the rods. Thus, as the rod spacing
tends to increase, ore pieces of larger and larger size and
mass, are discharged and thrown outwardly from - the
screening basket in accordance with the size selection
desired, as measured or determined by the gradual sepa-
ration of the rod peripheries.

Generally speaking, the rods providing the screening
mechanism ‘in the screening basket are loosely mounted

-~ and subject to a limited amount of radial and longitu-~
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sembles an upturned umbrella with supporting ribs ex-

tending outwardly from a central base member. -Provi-
sions. are ‘made for rotating the ore-supporting screening
basket in such a way that, with rotation, centrifugal forces
are caused to act upon the ore contained therein to move
it in.a more or less swirling pattern outwardly from the
axis of rotation. Where the screening basket has its sides
formed from numerous selectively spaced rods extending
outwardly, the fines, as separated from the ore, and the
ore particles themselves are forced outwardly between
the screening rods which provide the screening and se-
lecting effects. With the screening basket arranged in
more or less cup-shaped fashion, ‘the smaller wet fines
are discharged, with rotation of the basket, between the
supporting ribs in a region closely adjacent to the basket
base or bottoin, the basket having its large opening at
the top. As rotation of the screening basket holding
the ore saturated with moisture is maintained and.the
fines are removed to a substantial extent, the remaining
basket contents rise and more or less climb up the sides
of the rods with discharge of the ore masses taking place
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dinal, as well as rotary, movement.. Further, by loosely
mounting . the screening rods and providing a suitable
rod-vibrating or ‘agitating device to become effective dur-
ing rotation of the screening basket, the ore particles
and-masses tend-to free: themselves. from -the :rods and
become discharged at selected regions.

In a preferred form of the mechanism the. screening
rods are spaced at selected support points about-a circu-
lar path near the base (the smallest radius part here being
termed “base”  for convenience) of the frusto-conical
member and also located. by a ring member which de-
fines -the open-ended top of the frusto-conical member.

“With the base circle being substantially. smaller than the

top rod-locating ring, ‘the rod spacing toward the larger
ring becomes. greater ‘where uniform size rods are pro-
vided. "Where the rods themselves are of conical shape,
and provided with a taper commensurate with the slope
of .the conical wall, the spacing is constant and material
in the basket is uniformly separated into selected size
components upon basket rotation. Various mechanisms
and means, of course, may be provided both for vibrat-
ing ‘the screening rods and for rotating the overall com-
ponent. ~The: angle or slope .of the screening rods, as
well as the rotational speed thereof, can be variable and
adjusted to permit treatment of material of widely varia-
ble characteristics.

With the foregoing in mind it becomes an object of
the invention to provide ‘ore-screening and separating
mechanisms. for. separating fines or undersize from the
ore proper; particularly where the ore contains a high
percentage of imoisture and silica-bearing oversize.

Other objects. of the invention are those of providing a
separating mechanism for ore which is of high efficiency
characteristics and which may operate in substantially
continuous fashion.

Other objects .of the invention are those of providing
separating mechanism of -a character suitable also for
selecting and separating gravel and aggregates, as well
as.crushed slag, particularly for road building operations,
as well as many other uses.

Other -and further objects and advantages of the inven-
tion ‘will become apparent from a consideration of the
following description.and claims considered in conjunc-
tion with the accompanying drawings, showing the mech-
anism in ‘one ‘of its preferred forms.

By the accompanying drawings:

FIG. 1 is a plan view looking from the top of the
mechanism to the bottom .and showing particularly the
rod and support. arrangements for the screening basket
together with the guiding and vibrating mechanism;

FIG. 2 is an elevation, partly in section, taken along
the line 22 of FIG. 1;

FIG. 3 is also an elevational :sectional view of the de-
vice: of FIG. 1, taken along the line: 3——3 thereof and
showing the mechanism in a position substantially 90°
to that of the: eelvational sectional view of FIG. 2;

FIG. 4 is an enlarged view, partly in section, to show
the screening-rod support and mounting;

FIG. 5 is a view .of ‘the screening and mounting rods
in their:supported position and looking at the structure
of FIG. 4 from a position at right angles to FIG. 4 and
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from left to right thereof, looking at the positioning
the figure ‘in the set;

FIG. 6 is a view, partly in section, of the screening
basket support rods for maintaining the top and bottom
screening rod support rings separated and located with
respect to each other; ,

FIG. 7 is a view, also partly in section, taken along
the line 7—7 of FIG. 5; : v

FIG. 8 is a plan view of a portion of two adjacent
split rod supporting rings; - - .

FIG. 9 is a plan view of a complete rod supporting
ring;

FIG. 10 is an enlarged view to show the support struc-
ture for holding the small bottom end of the- frusto-
conical screening basket and designates particularly the
thrust bearing- and flexible coupler for holding the base
plate; and . : '

FIG. 11 is a modification of the screening rod struc-
ture shown in the previous figures.

Referring -now to the drawings for a more complete
and thorough understanding of the invention, the screen-
ing-basket mechanism, generally designated 11, has a
generally frusto-conical shape. The cut-off section on
the cone ferminates in a base plate 13 which is rotatably
supported at its center on a drive shaft 15, which will
be further described at a later point in this description.
Screening frame members 17 of generally rod-like char-
acteristics .are held within recesses 19 on the base plate
13, as shown particularly in detail by FIG. 6. The se-
curement of the rods 17 determines the slope of the
screening-basket side walls. In each instance the Tods
17 are held at their base in the recesses 19 of the base
plate 13 by suitable welds, conventionally designated at
21, At an appropriate distance along the rod 17 and at
the upper portion thereof a securing bracket member 23
is appropriately welded to the rod, as designated at 25,
The bracket members 23 are sujtably secured between
a continuous ring member 27 and one of a plurality of
split ring members 28, 29, and 30, for instance, which
are clamped together by any suitable fastening means,
such as the indicated bolts 31.

The continuous ring 27 and the split rings 28, 29, and
30 have supported therebetween additional guide brackets
32, 33, and 34, in each of which are suitable apertures
35, through which the outer ends 37 of the screening rods
39 are adapted to extend (see FIGS. 1, 8 and 9, particu-
larly). ‘The apertures 35 (see FIG. 4, for instance) are
slightly larger than the diameter of the end 37 of the
screening rod 39 so that the rods passed through these
apertuies ‘may be subjected to movement radially and
longitudinally of the rod, as well as in all directions with-
in the aperture. In addition, the rods are free to rotate
within the aperture. :

In a fashion similar to the support providéd for the
rigidly mounted side rods the screening rods 39 also rest
within recesses 19, circumferentially arranged and equal-
ly spaced about the periphery of the disk-like base mem-
ber 13. As can be seen particularly from the showing
of FIG. 4, the lower end of each rod 39 is supported
within: the recess 19, having its outermost end slightly
stepped in-contour to provide an effective larger outer
opening with a smaller opening within which the rod is
positioned. As can be noted from the showing of FIG. 4,
and particularly from the dotted outlined position of the
rod 39, the rod can be moved within the recess 19 into
which it is loosely positioned. The mechanism to pro-
vide movement will later be discussed. - Suffice it at the
- moment to point out that the screening basket comprises
the multiplicity of rods extending through ‘the apertures
35 of the rod supporting member 32 and the recess 19 in
the base 13. :

The slope of the rods 39 which form the side walls of
the screening basket is determined by. the relative size. of
the circumferentially positioned recesses 19 on the base
13 and the circularly arranged supporting brackets 32
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held between the rings 27 and any of the split rings 28,
29, and 30 and the veriical separation between the base
and the rings. In the diagrammed position the rods
have been shown in a fashion by which they are arranged
at an angle of approximately 45° to the normal. It has
been found that the angle of the rods with respect to the
vertical axis represented by that of the supporting shaft
or spindle 15 is actually somewhat critical. It should
not be less than 30°, nor more than 50° or, stated dif-
ferently, the tods should extend at an angle no greater
than 6(° with respect to the plane of the base 13 and no
less than an angle of about 40° with respect to the plane
of the base.  -With the base plate 13 carrying the side
guides and the movable rods, and each of the latter
being held “at their outer ends by the ring members, it
will be appreciated that a- generally open-sided’ frusto-
conical screening basket is provided which has-a-closed
base 13 with an open upper section. - The basket sides
are formed from the movable and spaced screening rods
39.. The upward motion of the rods 39 within the sup-

port bracket 32 is limited by the aperture size of the

opening 35 through which the small end 37 passes, this

opening being larger than the small end of the screening

rod but smaller than the main portion of the screening

rod, as is clearly seen from FIG. 4. The separation be-

tween the base plate 13 and the rings 27 and its split rings

supported -adjacent thereto is determined by the length

of the rods 17 and the location of the welds whereat these

components are  secured.

In order to Support the screening basket mechanism a
suitable frame ‘work, comprising a multiplicity of side
members 45, is provided which may be spaced as desired
in any upwardly extending configuration to meet and joint
with side or top members 47 secured thereto in any desired
fashion. The vertical members 45 are appropriately fas-
tened and secured to a bottom plate or platform 49 which,
in turn, is held or supported by suitable channel sections
or any equivalent mechanism 51 appropriately spaced
from a floor member 53, upon which the drive mecha-
nism, later to be explained, is carried. The complete
mechanism then may be supported by various outwardly
extending supports 55 from the floor member which are -
also secured to the base.  In a preferred form of the
mechanism, as herein depicted, the upper support mem-
bers 47 are arranged in hexagonal configuration with the
support shaft for the screeming basket centrally located
with respect thereto. .

About midway along the vertical supports 45 an appro-
priate sub-base 59 is held to extend outwardly in the direc-
tion of the upper section of the rotary screening basket
member 11. " The outer periphery of the sub-base mem-
bers 59 is formed to correspond generally to the shape
of the top support members 47 and thus preferably corre-
sponds to one side of the indicated hexagon. The inner
periphery of each sub-base section is preferably curved to
follow the contour of the ring members and the large
opening into the frusto-conical screening basket so that
the screening basket may turn freely therein. The screen-
ing basket receives its complete support from the base 13,
held upon the end of the shaft 15, and supported by the
shoulder 61 extending outwardly therefrom,

As is clearly indicated by FIG. 10, and which requires
no detailed description, the end of the shaft 15, having
the shoulder 61 to support the base plate 13 and the
screening and supporting rods-and rings carried thereby, is
held by the thrust bearing structure, generally designated
as 63, which is attached-at its outer end to the bottom
plate or platform 4S. The shaft 15 connects to a flexible
coupling 65 so as to be driven in any appropriate manner
through .the. conventionally represented gearing mecha-
nism 67 connected to the shaft 15 through coupling 65
and shaft 68. In one form of drive mechanism rotation
is imparted to the screening basket 11 by means of a drive -
motor 69, arranged to drive by belt or other suitable
drive mechanism 71 a flywheel 72, supported upon a
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shaft 73 in appropriate bearings 74 which are held upon
a support block 75 which, in turn, is carried upon a sub-
base- member 77, also used to support-the motor. The
tension provided on the belt 71 between the motor and
its drive weld. 78 and the flywheel 72 is controlled in
any.suitable fashion, such as by the handwheel 79 moving
the motor 6%:in and out along the guide track, conven-
tionally represented at 8. ~Rotation of the flywheel 72
and-the driven shaft 73 provides rotation of the sprocket
81, carried thereon, to drive the sprocket wheel 83 through
an appropriate drive chain 84. Sprocket 83 is keyed ic a
driven shaft 85 which terminates within the conventionally
represented: 'gear box 86 (see FIGS. 2 and 3) and by
means.of a suitable form of bevel gearing turns the driven
shaft 15 through the flexible coupling 65 and thus rotates
the screening basket 11.

The screening ‘basket 11 is guided in its rotational move-
ment by means of a plurality of guide-bearing wheels ‘or
rollers, adapted to bear upon the.outer periphery of the
cemplete ring 27 and the split rings held thereto. In the
form. of mechanism illustrated the guide-bearing wheels
89 are supported upon outwardly extending brackets 20
and 91 which are secured to the vertical support member
45. They carry the guide bearing rollers in fixed: position
on a supporting spindle 93 secured thereto. The rollers
89 (see particularly FIGS. 1 and 3) are spaced for the
hexagonally arranged locating frame about 60° apart,
although this is not critical. They are arranged, however,
so. that the outer periphery of the rings 27 and ‘the split
rings 28, 29, and 30 bear against them generally quite
tightly. - This leaves the major portion of the ring 27 free
from rigid support but it is so held that it serves to locate
and guide the frusto-conical screening basket 11, ‘As the
basket rotates a plurality of spring pressed rollers 95 are
provided to bear upon the ring periphery in regions spaced
from roliers 89.

:As can-be clearly seen from the showing of FIG. 1,
bearing rollers 25 are carried upon support pins 96 which,
in turn, are supported from the outwardly extending
brackets 97. These brackets 7 are secured to one end
of a pivoted arm 98, arranged to turn about a pivot point
%% in the form of a pin extending through the outwardly
extending lug 181 which is held by and secured to the
horizontal support frame member 47. The opposite end
of the pivoted arm 98 is attached loosely to 4 rod 143
about which there is held a spring member 105 whose
inner end bears against the horizintal -support frame mem-
ber 47 and ‘whose outer end is adjustably held by: a disk
member. 107, adjustably -secured to the free end of the
rod 163. Adjustment of the disk 287 provides a suitable
tension - control ‘effective. on the spring, 'with- the result
that the roller 93 is caused to bear with greater or lesser
pressure; as the case may be, upon the periphery ‘of the
ring 27 and the split rings: held thereby. " At the same
time, any tendency toward- mnevenness in-rotation the
rotary screening basket 11 is taken up since the complete
ring is resiliently supported at its outer edge for rotation
at a multiplicity of points along the periphery. * This pro-
vides a sturdiness of construction and security of location
irrespective of the rate of basket rotation.

In the foregoing description the rotary element in the
form of the screening basket 11 is suvitably turned and
with it the rods are free to rotate and with -centrifugal
force more or less turn or move as permitted by the
" mounting arrangement. Vibration, however, is limited
to a substantial extent and, therefore, a spring. 199 is pro-
vided to cause the rods 39 to vibrate. The spring 16% is
a generally flat member whose outer end 111 is, slightly
curved. It is held in a bracket 113 which, in turn, is
secured in any appropriate fashion to.a plate-like member,
extending outwardly from a vertical support member 45
and. secured thereto. Appropriate tension may be applied
to the fiat leaf spring by means of a tensioning member
117 secured toward- its: end adjustably through the flat
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&
spring and fixedly secured at 139 in a bracket extending
outwardly from the sub-base or support plate 115,

With this arrangement in. use during rotation of the
screening basket the-outer ends 111 of the flat springs
189 continually contact and press -against the rods 39
which ‘are freely “held through the openings 35 at the
top end in the recesses 19 at the bottom so that the
rods are continually moved laterally to: the various posi-
tions indicated by dotted outline, particularly in FIG. 4.
Because this rod vibration is brought about at several
points during each-basket rotation, whenever ore is placed
in the upper portion of the screening basket and the basket
is rotated the fines tend to be discharged between the
screening rods in the region of the rods closely adjacent
to their location in the recesses 19 and such fines then
tend to accumulate beneath the sub-base 115 and the plat-
form region 49. - Larger size ore segments are discharged
above the sub-base 113 and in ‘the region between it and
the plates 59 so.that this discharge occurs in the region
above that whereat the fines are discharged and the upper
portion -of the screening basket. The larger particles
which are not discharged until they are caused by cen-
trifugal force to carry up to the top of the screening basket
are then discharged over the top of the screening basket
and come to rest-upon the surface 59.

The rods 39 are kept clean and heavy coatings of
fines are prevented from accumulating due to the induced
vibration and the general abrasive effect of the ore when
the rods are moved longitudinally and radially (i.e., moved
transversely to the rod axis), and also rotated.

Loading of the mechanism may take place by moving
ore-containing carriers along the platform region exempli-
fied, for instance, at 125, and which load carriers: (not
shown) are sufficiently high as to carry over to discharge
the material into the interior of the screening basket with-
in the inner boundary:of the locating ring 27. If desired,
a hand rail 127 may be provided for support and guidance
of the operator in controlling the operation of the mecha-
nism,

Generally: speaking, the ore particles carried by the
screening basket and discharged therefrom are heavy and
are discharged at a relatively rapid rate. In order that
the operators and those in the region of the screening
mechanism may be fully protected, it is generally desir-
able to arrange doors or closure members  about ‘the
periphery of the complete mechanism. - For this purpose
doors: 134 and 137, respectively, are arranged above and
below the screening basket. - As can-be seen, the doocrs
137 are pivoted to open downwardly from the top support
member ‘47 about ‘hinges 139 so that screened material
may readily be removed. . Similarly, the decors 135 are
arranged 1o open downwardly also about the hinges 141,
thereby to.permii removal of the fines collected in the
region between the platform 49 and the plate 115, ‘or
the removal of the larger or intermediate size ore par-
ticles collected in the region ‘between the plate 115 and
the sub-base 59. Tt is, of course, apparent that the top
of the mechanism may remain open, as desired, and load-
ing may be contintious 'where the ore is discharged from a
continuous belt terminating or overlapping the open end
of the frusto-conical member. Intermittent loading oper-
ations, of course, will permit removal at selected time
periods of the screened particles as found in the regions
of collection.

The screening rod mechanisms shown at 39, particu-
larly in FIG. 1, are rods of generally uniform diameter
and, consequently, with: the separation of the rod -axis: in
the region of the ring: 27 being greater than the axial
separation at the region of the recesses 19, the screéening
operation becomes a variable, depending upon the rate
at which the screening basket is rotated and the height to
which the ore particles are forced. Where it is desired
that the screening be strictly uniform, the rods 39 may
be replaced by the conically shaped rods shown, for in-
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" stanice by the rod 157 in FIG. 11. This rod is provided
on one end with a uniform guide portion 37, as was
the rod 39, and at the opposite end 159 also with a portion
of cylindrical characteristics adapted to rest within the
Tecesses- 19.. Various other forms of rods may also be
used within the scope of the present invention.

While it has not been.shown, it frequently becomes
desirable -to introduce water- sprays-into the operation
and this may be provided in any -desired fashion but is
preferably accomplished by introducing the water from
the upper and loading end. - The:operation is ‘dependent
upon centrifugal force moving the ore in a swirling pat-
tern to the side and up the rods where the screening
‘takes place. The wet fines are always thrown out near
the bottom through the nearest openings between the rods
as the ore rises up on the rods. As they approach the
ring-like support, the 'spacing increases between the rods
and particles of larger size and mass are thrown ouf as
they find their proper openings. The vibration introduced
into the rods by the action of the leaf-type spring member
189 provides vibration..of the rods and the shelves or
sub-bases .provide the effect of sorting the discharged ma-
terial for size. ‘There is no particular speed limit at which
the mechanisms need be run. It is preferable, however,
to maintain the speed reasonable and to this end speed of
the order of 500 r.p.m., with the rod angles as heretofore
‘mentioned; have been found suitable.

Various modifications of the invention within the scope

of this disclosure will, of course, be readily apparent:

to those skilled in the art and it may be pointed out that
the effective -force upon the vibrating rods is that of
gravity, the centrifugal force which is determined by the
rate at which the screening basket is rotated, as well as
the number of spring vibrators effective upon the rod,
and the shape imparted to the screening rods.
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.- Having now described the invention, what is claimed is: -

1. Cenfrifugal screening apparatus comprising an in-
verted frusto-conical rotatable basket having a lower arti-
cle support surface, an upper ring-like member having rod-
locating and guiding means circumferentially spaced there-
on at substantially uniform circumferential distances, said
lower article support surface having a plurality of cir-
cularly located and substantially uniformly spaced rod-
receiving recesses, a plurality of spaced support rods each
anchored .at one end.in said recesses and at the other
end to said ring-like member for maintaining fixed spacing
between said lower article support surface and said ring-
like member, said article support surface also having addi-
tional rod-receiving recesses substantially uniformly spaced
and each located along a circular path thereon, a screen-
ing rod loosely supported at one end in-each of the last-
named rod-receiving recesses and at the other end in
the ring-like member so as to be freely movable therein
for each of lateral, radial, and longitudinal movement, a
central support for said lower article support surface, said
central support being adapted to be turned for rotating
said basket whereby due to centrifugal force material
loaded within the basket with its rotation is moved out-
wardly and through the space between adjacent rods with
the removed particle size increasing as articles are ejected
between the rods in a direction toward the rmg—hke
member.

2. The screening apparatus as claimed in claim 1 com-
prising, in ‘addition, guide means supported externally
of the ring-like member and adapted fo bear upon the

ring-like snember for guiding the rotational path thereof..

3. The apparatus claimed in claim 2 wherein the guide
means are rotatable and adapted to establish rolling con-
tact with the periphery of the ring-like member during
rotation thereof by drive imparted through base rota’uon
and the screening rods.

4. Screening apparatus as claimed in claim 3 wherein
at least a portion of the guide means are resiliently pressed
against the periphery of the ring-like member.
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5. The screening apparatus claimed in claim 3 wherein
a portion of the guide means include roller means fixedly
supported relative to the periphery of the ring-like mem-
ber to bear against the same and additional guide roller
means resiliently pressed against the ring-like member.

6. The' apparatus claimed in claim .1 comprising, in
addition, mheans positioned adjacent to the screening rods
between the said recesses in the article support surface
and- the rod-locating and guiding means of the ring-like
members for vibrating said rods.

7. The apparatus claimed in claim 6 wherein the said
vibrating means comprises a resilient member adapted to
dislodge the rods within a selected contact region.

8. The apparatus claimed in claim 5 comprising a frame
external to the inverted basket for supporting the basket-
guiding roller means and means supported from the frame
to be contacted by the rods during rotation to produce rod
vibration. = -

9. The apparatus claimed in claim 8 comprising, in
addition, a plurality of article-receiving regions spaced
from each other in-a direction axially of the rotatable
basket for receiving discharged material centrifugally re-
moved from the dnterior of the basket between the screen-
ing rods with rod rotation.

10. The apparatus claimed in claim 1 comprising, in
addition, a plurality of spaced support rods positioned be-
tween the said lower article support surface and the ring-
like member and anchored to each of the said article sup-
port surface and the rmg-hke member at an angular posi-
tion with respect to the axis of rotation of the central
support which corresponds substantially to that of the
screening rods in their position of rest.

11. The apparatus claimed in claim 10 wherein the
screening rods are held at an angle relative to the axis of
rotation of the basket which is in a range between 40°
and 60°.

12. The screening apparatus claimed in claim 1 where-
in the screening rods are of uniform diameter substan-
tially throughout their length.

13. The apparatus claimed in claim 1 wherein the
screening rods are of non-uniform diameter throughout
their length and vary along their length to. increase in
diameter near the ring as compared to the article support
surface, whereby the spacing between rods is maintained
substantially uniform throughout rod length between the

" recesses of the lower article support surface and the guid-
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ing and locating means of the ring-like member.

14. Ore screening apparatus comprising a rotatable sup-
port base, a suppott shaft for carrying said base, said base
having a plurality of substantially uniformly spaced rod-
receiving recesses arranged thereon in a circular path each
equi-distant from the support-shaft axis, a ring-like mem-
ber of a radius substantially greater than that of the cir- -
cularly located recesses within the base member, said
ring-like member havmg a plurality of uniformily spaced
rod-guldmg and retaining means of a number correspond-
ing to the circularly arranged recesses of the base mem-
ber, means to maintain a fixed separation in a direction
axially of the base support means between the said base
support and the ring-like member, a plurality of screen-
ing rods loosely supported in the recesses of the said base
and in the rod- Iocaﬁmg and guiding means of the ring-
like member, the size of the said recesses of the base and
of the rod-guiding and locating means of the ring-like
member being such that screening rods supported within
the recesses and guided by the rod-guiding and locating

. means are free to rotate about the rod axis, to be vibrated

transversely of the Tod axis and to move longitudinally
along the rod axis, means to limit the longitudinal move-
ment of the rods and to restrict said movement to an
extent that the limit of longitudinal movement of the
rods is insufficient to move the rods out of the recesses,
and means-to rotate the said basket about the base sup-
port axis, .

15. The screening apparatus as claimed in claim 14
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comprising, in addition, guide means supported externally
of the ring-like member and adapted to bear upon the
ring-like member for guiding the rotational path thereof.

16, The apparatus claimed in claim 15 wherein the
guide means comprise a plurality of rotatable elements
adapted to establish rolling contact with the periphery of
the ring-like member during rotation thereof by drive im-
parted through base rotation and the screening rods.

17. The screening apparatus claimed in claim 16 where-
in a portion of the rolling contact is provided in part by
guide rollers fixedly supported relative to the periphery of
the ring-like member to bear against the same and the
remainder of the rolling contact is provided by guide
rollers supported to be resiliently pressed against the
ring-like member.

18. The wapparatus claimed in claim 17 comprising,
in addition, means positioned adjacent to the screening
rods between the said recesses and the rod-locating and

10

15

10

gniding means of the ring-like members for vibrating said

rods.
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