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My present invention relates to sisves and, more par-
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ticularly, to riddles and the like provided with an array of -

elongated sieve openings.

Sieves with elongated openings are known in many dif-
ferent forms and have been used heretofore for the sepa-
ration of solids from fluids, for the classification and sepa-
ration of solids .of different sizes, and as grates for facili-
taing the passage of fluids through solids. In gemeral, such
sieves or riddles have comprised a support frame or box-
like structure, an opening of which was spanned by a gen-
érally ‘planar sieve surface provided with perforations to
facilitate the passage of liquids, solids and gases while pre-
venting the passage of solids having larger particle sizes.
Frequently, the sieve apparatus comprised means for oscil-
lating the sieve in the plane of its sieve surface or trans-
versely thereto, such means including positive action vi-
brators entraining the sieve at all times and resonating
type vibrators adapted to oscillate the sieve at its natural
frequency against' a restoring force proportional to the
mass -of the sieve and/or a resilient suspension therefor.
The present invention relates to riddles of this type.

The sieve surfaces of hitherto existing riddle apparatus
have generally been formed by a plurality of parallel steel
rods or strips separated by gaps of predetermined gauge.
This arrangement had the disadvantage that the rods were
readily corroded when chemically active material was
passed through the gaps between them. The mechanical
characteristics of the rods also rendered them unsuitable
in-may cases since they were susceptible to metal fatigue
and often broke after a relatively short period in use. At~
tempts to avoid the use-of metal rods and to replace them
with rubber threads also were ineffective since such
threads stretched and relaxed non-uniformly so as to
affect the size of the gaps formed between them and,
corisequently, the mesh of the screen. The disadvantages
of both types of known riddle constructions, especially in
the treatment of comminuted ores, and the preparation
of ores for reducing furnaces with the aid of so-called
shaking screens or oscillating tables, will be readily ap-
parent. It has also been known to provide dressing tables
for ores and the like with thick rubber plates formed with
many small perforations which overlie a heated or un-
heated dressing plate. This apparatus, although some-
what suitable for the treatment of fioatation slurries in ore
classification and separation processes has not found con-
siderable use in the absence of the aforementioned sup-
port or dressing. plate, since it frequently stretched in-
ordinately and resulted in an alteration of the gap size.” It
is an object of the present invention to provide an im-
proved slotted sieve or riddle adapted to avoid the dis-
advantages of earlier devices of this character.

A more particular object of the invention is to provide a
slotted sieve having openings of adjustable width.

These objects are realized according to the invention by
the provision of a riddle with a generally planar sieve sur-
face having through-going slots, the sieve being formed

from elastic material, and a frame surrounding the sieve

surface. Advantageously, means are provided to tension
the sieve against the frame and to stretch it relatively to
the frame thereby selectively adjusting the width of the
slots. The resiliently yieldable sieve may be composed
of rubber or any other elastomer, including any of the
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known resiliently deformable synthetic resins. In gen-
eral, the tensioning means will be effective in a direction
transverse to the major dimension of the slots a substan-
tial number of which extend codirectionally within the
sieve.

Thus, according to one aspect of the instant invention,
a riddle comprises a frame and a sieve spanning said frame
formed integrally from a sheet of elastically deformable
material. The sieve is provided with elongated through-
going slots at least some of which extend codirectionally
and is stretched by a tensioning member in a direction
transverse to these slots. Moreover, the -invention con-
templates providing the sieve with reinforcing elements ex-
tending generally parallel to the codirectional slots. The
elongated elements form a parallel array with transverse
spacing between which the slots are formed. According
to a more particular feature of the invention the slots may
have a length on-the order of one or several centimeter
and an adjustable width ranging from a fraction of a milli-
meter up to several millimeters, depending upon the de-
gree of tensioning of the sieve. The elongated elements
and.the slots may extend in the longitudinal direction of
a generally rectangular sieve or in transverse direction as.
desired. The invention also contemplates the arraying of
slots in lines extending in their major dimension or in
staggered or checkerboard patterns.

According to another aspect of the invention the sieve
is composed of a plurality of elongated members joined
laterally by webs of elastically deformable material which
may be stretched to provide the gaps. Thus, the webs may
consist of resilient bands of, say, rubber, synthetic resin or
other elastomer, which extend transversely of the elon-
gated members at spaced-apart locations. These tension-
able bands are secured to the elongated members so that
upon stretching. the latter spread to form the gaps. Ad-.
vantageously, the elongated members are also: provided
with tensioning elements (e.g. plasticily deformable steel
strips) which extend along them remote from the ma-
terial-processing surface of the sieve. .

According to a more particular feature of the invention
the reinforcing elements may be wholly or partly em-
bedded in the sieve so as to limit the possibility of cor-
rosion. If exposed, the elements are preferably of a cor-
rosion-resistant material, such as stainless steel or Monel
metal. The plastic deformability of the elements per-
tnits the sieve to be shaped into substantially any suitable
configuraiton, e.g. a surface wherein the elements extend
along generatrices so that formation of filter vessels, sieve
troughs, cylinders or the like is possible.

- A riddle according to the invention may be provided

with vibrating means of a character previously described
for reciprocating it preferably in a direction transverse to
the direction along which the reinforcing elements and
slots extend. It has been found that such reciprocation
results in a self-clearing of the sieve surface so that the
need for periodic halting of operations is avoided. Fur--
thermore, it is not necessary to remove the sieve in order
to release particles entrapped within the slots inasmuch
as a futher tensioning of the sieve will increase the width
of the slots to permit any entrapped particles to fall
through. Consequently, a riddle according to the inven-
tion is particularly suitable for use in the separation of
liquids from solids and the classification of solids of differ-
ent. particle sizes. The aforementioned construction also
facilitates the bolting of the sieve to its frame. .

The above and other objects, features and advantages
of the present invention will become more readily ap-
parent from the following description, reference being
had to the accompanying drawing in which:

FIG. 1 is a plan view of a riddle according to the
invention;
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. FIG. 2 is a ‘cross- sectronal view taken along the. line-
II—II of FiG. 1;
FIG. 3 is a cross- sectional view taken along-the. line
1111 of FIG. 1;

FIGS. 4"and 5 are cross-sectional views correspondlng;
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substantially to the view of FIG. 2 but showing two modi~ -

fications of the sieve structures in enlarged scale;:

FIG. 6 is . an enlarged plan view of a portron of the-

sieve surface shown in FIG. 1;

~ FIGS. 6A, 6B and 6C are views s1mrlar to FIG. 6

showing modified- slot arrangements accordmg to- the

invention;

FIG. 7isa plan view of .a. rrddle accordrng to another
- embodiment of ‘the invention;

FIG. 8 is a cross-sectional v1ew ‘taken along the. hne
VIII—VII of FIG. 7;
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that a checlferboard conﬁ"uratmn is! also poss1ble In":
FIG. 6A for example, I show the sieve 35 to - bé provided. -

with'slots 2b extending generally transversely to the direc-; "
tion of tensioning (arrow 36).offset in a checkerboard ; pats:

; ternfrom slots. 25" exténding -parallel to the direction of
tension, Slots 25, of ‘course: extend. parallel to.the rein-:

forcmg elements 4b-which are: generally similar “to:the"
elements. 4 previonsly described.: The elements may:-: be
spanned by ‘resilient reinforcing bands 37 is desired:- Tt
should be- noted ~that- tensioning -of- the sieve 3b in the
direction of arrow-36: will result'in‘a w1den1nfr of: the- slots
2b but in.a: slight ‘reduction ‘of: the:. width of slots 257"

- Another checkerboard configuration dsishown in FIG: 6B

15

~FIG. 9 is a cross-sectional v1ew taken along line X

IX of FIG. 7;

FIGS. 10-13 are cross—sectronal detail “ views, drawn

to_enlarged. scale, - illustrating’ further embodlments of
.my 1nvent10n,

20

FIG:. 14 is a cross-sectlonal view - similar-. to FIG 8

showing a tensromng device for -the sieve;

FIG.~15 is: a ‘plan view showmg -a- further: ’tenslomn‘7
dev1ce and

FIG 16 is-a perspective view of a trough-shaped s1eve
according to:the invention. . -

In FIG. 1 I show a riddle which comprises-a frame

member 1 disposed along one edge of a rectangular sieve
3 .of clastically ‘deformable: material such as rubber, syn-:
Sieve 3 is: formed with
through—gomg slots- 2. in' the ‘gaps between: an ‘atray :of-
transversely spaced ‘elongated remforcmg elements  4;.

thetic rubber, plastic or the like.

Along the: Jongitudinal-edges of the sieve, resilient bands
14" are prov1ded spanning the elements 4.  As illustrated;
sieve 3 is.integrally formed from a sheet of elastically
deformable :material and has its lateral edges -3’ lodged
in the angle-bar frame member:1.;: The sieve-3 is: clamped

in_the frame via bearing strip 7, a ‘clamping plate:8 and:

bolts 9 extending perpendlcula.rly to the plane of the sieve
for urging the plate.8- against. the sieve.: The latter: is

prov1ded ‘with a material-receiving- surface 3" overlain -

by ‘a pair- of . conventional retaining bars 36 which ‘con-
fine . the -material .to. be processed to a limited. region of

the: sieve...-As will ‘be described- in greater -detail herein--

after,-the sieve 3 is tensioned via frame member 1 within
- support 31 via bolts 32 and nuts 33, Support 31 is:sche-
~matically shown to be positively reciprocated bya motor

25

.. 'is carried by a support.3ie resﬂlently mounted on sprmgs
~“40_whichtend to return the:siéve 0. an, intermediate posis. -
30

‘arrow Se.by a cam 4% driven by motor 34e. - The recip-.

35

"~ 36e.-
‘to that of- webs 13 prev1ously :described.” In FIG. 11,1~

40

wherein slots: 2¢: extenid parallel to.the elements.4c while.
slots 2¢” extend transversely thereto. - Nuts2¢ and 2¢"
are. grouped. within ‘squares: generally in accordance: wrth
a.checkerboard pattern. : In FIG. 6C the:sieve 3d.is-
shown to be provided with a. checkerboard arrayof. slots
2d extending oanly parallel to thé reinforcing élemenis4d; ©

In ‘FIG. 7 I show another. nddle wherein:a ‘sieve:3e:is
formed by a plurality .of ‘parallel- elongated members 1200
bridged. by resilient “webs 113. permitting: the' sieve to. be .
tensioned in. the.direction of arrows 36z. The membeérs. -

.12 have correspondmg -upper:. surfaces substantlally con<.

tignous.in -4 relaxed. condition of the .sicve but; spaced
transversely to. define slots 2¢ upon tensmmng of the sieve.: -
agarnst its: frame -18." As indicatéd:in FIG:: 8, the isieve: :

tlon upon.its intermittent drspracement in:-the: direction;of::

rocating arrangement constitutes-a non—posrtrve wvibrator
forthe. sieve which oscillates:at a- natural: frequency..de-:
termined by its mass.From FIG.-10- it'may ‘be -seen that
elongated ‘members 12- may:-each  consist .ofa’ core -dej:

~of-a synthetic resinous material encased in a sheath 11.-
‘The sheats'11 may be’ thermally welded to synthetic resm

bands 14-whichcan bé stretched:in the direction - of arrow:
The .bands. 14, of course; serve-a function snmlar

show an arrangement whetein each: elongated member 12

- is'bonded to-a strip 14f of rubber-along its upper. surface.:

45.

In'amodified: arrangement ‘of ‘the: nddle (FIGS: 12

‘and 13), the: elongated members; 12¢-with-their. sheaths;
11g encasing: rernforcrng elements ‘4g.-are-Jodgéd in~a
: channelushaped resilent. strip “15 :and: are” bonded ‘thereto ==
-with ‘the aid of:a- cementitious matenal

Again, extension:

* of the strip 15 in the direction of. arrow 36g-resultsiin‘a;

34 via“its- eccentric 35... The latter -arrangement, shown -

in ‘FIG. 3, oscillates the sieve 3- generally ‘in-the direction

of arrows 5,/i.e.:in the direction in which the slots 2 and:

the :clongated elements 4 extend. .
- Strips-14”:and the portions of sieve 3 intermediate’ ele-

ments. 4 constitute stretchable .webs which ‘permit- the .

selective elongatron of sieve 3 via nuts’ 33 to adjust the
width. of slots 2:" :

As-indicated in FIG. 4 the relnforcmg elements 4 may:
be: corrosion-resistant strips partly embedded in the sieve:,
3 and securely bonded thereto, e.g. by vulcanization; with

the aid of a cementitious substance, or by thermal fusion.
In the-arrangement shown in FIG.:5 the strips- 44 con-
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“spreading of the members 12g to. define’ the slots.2g: . The .
latter- diverge downwardly away from the mater1al—re-=

ceiving surface of sieve 3g.:-
-Tn FIG. 14, 1 show an arrangement for tensmnng the
sieve 3e. of FIG 7 against itsframe 10." . The: stnps 14 are -

" engaged by a bearing plate 18 whose corner: 18 is rounded. -

55
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to-prevent tearing of the sieve.. A bolt32e'draws the strip-
14 in the direction of arrow -36e-against frame ‘member *
1¢-upon the: t1ghten1nc of-its'nut 33e: . The members 12,
of trapezojdal cross-section, are thus spread to. defirie the
slots. 2e: - In FIG. ‘15 the tensmnmg means: comprises-a;
bar.45; forming part of the:frame 10, in which the channel -

- 15:0f 'FIG. 13 is:secured:* Bar 45.is dlsplaceable in the::

© stituting- the reinforcing ‘elements ‘are :wholly embédded -

within the sieve 3a between its row of slots 2a.- In-this

case, the-strips 4a need not be corrosion-resistant since. -

- the sieve mater'ial,' forming a sheath around them, con-
stitutes an :encasing layer of corrosion-resistant material.
In FIG. 6-1 show the slots 2 with:greater detail:

65
As

- 111ustrated the extremities of the slots are provided with -
means, in the form of bores:6, for preventing the. rupture

of sievé ‘3 -at these. extremities upon tensioning of the:
It 'is -also ‘possible ‘to ‘provide reinforcing -inserts.
" and to-form the slots.with angular portions at these ex--
tremitiesin.order to prevent tearing. - While the arrange~

. .sieve.:.

ment shown:in FIGS.  1-6 provides the slots'2 ‘in rows
sxtending along their major dimensions, it should be noted

70

direction of arrow:36g:by a butterfly nut:19 on screw 32g ;-
sectired ‘to ‘this ‘bar.” “An‘rarm - 46;: -rigid . with @ further.:
frame member 47, serves as'a brace dgainst-which: bar-45:
and the'sieve 3g are drawn ‘in the direction of arrow 36g. .

FIG. 16 shows an arrangement, according to'the.inven- -
tion; wherein ‘the yieldably deformable bars 4% are ‘bent
into.a trough-configuration and extend -along generatrices::

thereof: . The resulting coricave sieve 3% may. bestretched:

in the dlrectron of arrows. 36h 1o vary the widths: of 1ts
slots 24, :

"The mventron as descnbed and 1llustrated is belleved
to admit of .many. modifications” within: the -ability of:

" -persons'skilled in the art and-deemed to beé included w1thm

75

thé ‘spirit and. scope of the appended clanns
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I claim:

1. Ariddle compnsm<7 a supportmg frame; a sieve span-
ning said frame, said sieve having a planar array of co-
directionally extending parallel elongated generally rigid
spaced elements forming a plurailty of elongated through-
going slots, and resilient means interconnecting laterally
adjacent ones of said elements; and tensioning means in-
cluding said frame for stretching said resilient means,
thereby adjusting the widths of said slots, said array hav-
ing a receiving surface for a substance to be separated,
said tensioning means including a tightening member for
stretching said sieve in a direction generally transverse to
the major dimension of said slots, said resilient means
being constituted by at least one planar strip of an elasto-
meric material inherently elastically stretchable in its plane
extending parallel to said surface and bonded to said ele-
ments.

2. A riddle as defined in claim 1 wherein said elements
are resiliently deformable corrosion-resistant bars.

3. A riddle as defined in claim 1 wherein said elements
are metallic bars each encased in a sheath of a corrosion-
resistant material.

4. A riddle comprising a supporting frame; a sieve
spanning said frame, said sieve having a planar array of
codirectionally extending parallel elongated generally
rigid elements forming a plurality of elongated through-
going slots, and resilient means interconnecting laterally
adjacent ones of said elements; and tensioning means in-
cluding said frame for stretching said resilient means,
therby ad]ustmg the width of said slots, said array having
a receiving surface for a substance to be separated, said
tensioning means 1nc1udmg a tightening member for
stretching said sieve in a direction generally transverse to
the major dimension of said slots, said resilient means in-
cluding at least two spaced-apart transversely extending
deformable bands of elastomeric material secured to each
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of said elements, said tightening member being adjustable
in transverse direction for stretching said bands.

&, A riddle according to claim 4 wherein said elements
are of trapezoidal cross-section and form tapering slots
diverging away from said surface.

6. A riddle according to claim 5 wherein said elements
have corresponding faces forming said surface, said faces
being substantially contiguous laterally in a relaxed condi-
tion of said band and defining said slots between them in a
stretched condition thereof.
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