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separate system a small amount of water flowing radially outwards. This is
normally referred to as This invention relates to an improved spiral
wash water. Both the splitters and wash water separator and to a method of
spiral separation        systems  may  require  periodic  adjustment. which
are of particular use in the separation of    5    Commonly two or three
helices are supported by minerals.
the column each with a number of splitters and Spiral separators are
extensively used  for the     each helix mounted so that the starts are wet
gravity separation of solids according to their   equiangularly spaced
about the column and as specific gravity, for example for separating vari-
close as practicable to coplanar to facilitate the ous kinds of mineral
sands from silica sand.    10   simultaneous feed of pulp to all three.
Separators of the kind  under discussion              Separators of the
kind described above are commonly comprise a vertical column about
inherently expensive to manufacture and require which there are supported
one or more helical         a high degree of supervision in operation to
troughs.                                              achieve acceptable
results. Reference herein to "cross-section" in relation    15  GB-A-2 046
131 which forms the basis of the to a trough means, unless the contrary is
ex-         preamble of present claim 1 discloses a spiral pressed, a cross
section taken in a vertical plane    separator for the wet gravity
separation of solids extending radially from the helix axis.           of
different..specific gravities having a helicaL Each trough has a floor
situated between an        trough supported with its helical axis upright,
the outer trough wall and an inner trough wall. As    20   trough having a
working surface profile which herein used, the expression "Working surface"
varies from place to place along the trough but means that portion of the
trough floor which in       the working surface is in radial cross-section
use supports pulp or solids. The expression           substantially
straight and thus linear. "working surface profile" means any profile of
EP-A2-0 039 139 discloses a spiral separator the working surface viewed in
a cross section    25   for minerals which has a spiral channel which taken
in a vertical plane extending radially from     varies in cross-sectional
shape along its length, the helix axis. The trough working surface profile
being deep and narrow at the beginning and wide generally inclines upwardly
and outwardly, from       and shallow mid-way along its length and divided
the radially inner wall or column towards the         into a series of
separate channels later in its radially outer wall. In some separators the
column    30   length. may be, or may be a part of, the inner trough wall.
Preferred embodiments of the present inven- It will be understood that the
trough floor at, or    tion permit the segregation and separation of the
adjacent to, the radially innermost end of the        heavier particles of
a pulp and their separation working surface profile may curve inwardly up-
from lighter particles to proceed with a reduced wards to blend with the
inner wall or column.   35    need for periodical removal of heavy
particles via Likewise at or adjacent to the radially outermost   - a
splitter. The number of splitters required per end of the working surface
profile, the floor may    trough is thus greatly reduced. In addition, pre-
curve upwardly to blend with the outer wall. The      ferred embodiments
permit thin films of the water radially inner and outer walls serve to
retain        originally present in the pulp to flow with a materials but
generally play no role in the separa-   40   radially outwards component in
the areas in tion process.
which light particles overlie heavy particles to In operation of such
separators, a "pulp" or        achieve the function of the wash water
separately slurry of the materials to be separated and water     supplied
in prior art spiral separators. is introduced to the upper end of a trough
at a         Preferred embodiments of the present inven- predetermined rate
and as the pulp descends the    45   tion enable the production of a
concentrate of helix, centrifugal forces act on less dense particles
mineral sands almost free of low specific gravity 4        in a radially
outwards direction while denser          particles, and where multiple
types of high particles segregate to the bottom of the flow and
specific gravity particles are present in the feed, after slowing through
close approach to the work-     enable preferential extraction of various
types at ing surface gravitate towards the column. The    so   various
levels. Moreover this may be achieved streams are separated at intervals by
adjustable      with greater efficiency and less frequent  adjust-
splitters, the mineral fractions to be recovered      ment than has been
necessary with prior art being carried away through take off openings
separators. associated with the splitters.
According to the present invention there is In the most usual form of
spiral separator a    55    provided a spiral separator having a helical
number of adjustable splitters are employed           trough supported with
the axis of the helix up- along the length of each helix with the section
of    right for separating a pulp of water and minerals trough between each
splitter and the next being        caused to flow theredown into mineral
fractions essentially identical with the section of trough      of
different material density, said helical trough between any other splitter
and the next. Some of   60    having an upwardly facing working surface de-
the heavier mineral is separated in each trough       fined between a
radial inner end and a radial section and removed by the subsequent
splitter.               outer end at a higher vertical location than said
To assist the removal of low specific gravity         radial inner end and
whose shape varies from particles from the underlying high specific gravity
place to place along the trough, characterized in 



particles it is often necessary to supply from a    65   that the upwardly
facing working surface when    3                 0  074  366
4 viewed in vertical radially extending cross-section   the top of the
helix and Figures 2B, 2C and 2D is non-linear and a point between said ends
is        show the cross-section at respectively lower al- located on said
working surface at a maximum          titudes. spacing below a notional
straight line joining said     The trough in cross-section comprises an up-
inner and outer ends, the distance of the point    5    right innerwall 10,
a supportweb 11 wherebythe from the radial inner end increasing at descend-
lip of innerwall 10 is connected with column 1, an ing points along the
trough.                          upright outer wall 20 terminating in a lip
21 and a In preferred embodiments. of the invention the      trough floor
30 extending between the inner wall working surface profile alters
progressively and      and the outer wall. uniformly as the helix is
descended.             10     Trough floor 30 has a working surface which
For preference, prior to a splitter, said point     extends outwardly and
upwardly with respect to moves progressively radially outwards across a
the helix radial direction from a lowermost point working surface of
constant inside and outside        31. In the example illustrated the
working surface diameter but in other embodiments the same
profile inner end is at lowermost point 31 of floor relative effect is
achieved by variation of the    15   30 and the outer end is at the heel 22
of outer wall profile inside diameter or the outside diameter       20. In
other embodiments the working surface. and said point as the helix
is-descended.             profile inner end need not be the lowermost point
Also,. for preference, the profile comprises an     thereof and the outer
end of the working surface inner zone between said point and the radially
need not be at the heel, if any, of the outer wall inner end of the profile
which is rectilinear and an    20    but it will be apparent to. those
skilled in the. are outer zone between said point and the radially
where the inner and outer ends of the working outer end of the profile
which is rectilinear. The    surface lie. rectilinear inner and rectilinear
outer zones lie at    The point of maximum  displacement 32 is an angle
having said point as an apex. In other       spaced apart from and below a
notional line 40 embodiments the working surface profile is dis-  .25
(shown as a broken line in Figures 2A to 2D) hed so as to extend
curvilinearly between the         which extends between the radially inner
end 31 inner end and outer end thereof. In that event said   and the
radially outer end 22 of the working point is also preferably the point of
maximum         surface profile. The point of maximum displace- curvature
of the profile.                             ment is the point on the
working surface profile According to the present invention in another   30
which- is at a maximum displacement below line aspect there is provided a
method of rnanufactur-     40. ing a spiral separator according to the
present         In the present example the trough working invention by
using moulding, characterized by the     surface comprises an inner zone 33
which lies steps of manufacturing a plurality of helical
substantially in a straight line inclined to the trough modules each having
a substantially uni-   35    horizontal and  sloping  upwardly  from  the
form trough radial cross-section and the cross-       lowermost point 31 to
a point of maximum section of at least one module differing from the
displacement 32 situated radially outwardly of cross-section of at least
one other module,           lowermost point 31. The trough working surface
assembling said modules one with another by           profile further
comprises an outer zone 34 which means of interlinking portions to produce
a con-   40   also lies substantially in a straight line but which tinuous
helix which varies in profile from place to   is inclined at a greater
angle to the helix radial place along the trough, and moulding a replica
direction and thus slopes more steeply upwardly from said continuous helix.
and outwardly from the point of maximum dis- Some embodiments of the
invention will  now          placement 32 towards outer wall 20. be
described, by way of examples, with reference    45  In the example
illustrated the point of max- to the accompanying drawings, in which:-
imum displacement 32 is also the apex of an Figure 1 is an elevation
showing a helical          obtuse angle formed at the intersection of the
line trough, a part of a first embodiment supported by     on which the
inner zone 33 and the line on which a column;
outer zone 34 of the trough floor lie. Figures 2A to 2D show cross-sections
of the    50     Inner wall 10 curves at 12 to blend smoothly helical
trough taken in the helix radial direction    with trough floor 30 at
lowermost point 31. As respectively at descending altitudes of the helix;
herein defined curve 12 is not a part of the trough and
working surface and is regarded as a part of inner Figure. 3 shows the
cross-section of Figures        wall 10 by virtuethat in use that part of
the trough 2A-2D superimposed one on the other.          55    does not
support pulp or minerals. With reference to Figure 1 there is shown an
Trough floor 30 is connected with outer wall 20 upright column 1 supporting
a helical trough 2.       by a curve 22 which is herein considered to form
a Conventional means (not shown in Fig. 1) are          part of outer wall
30 rather than of the trough provided for admitting a slurry to the trough
at a    working surface. predetermined rate to or adjacent the top and for
so  As is most apparent from Figure 3, the shape of 



splitting the descending slurry stream into frac-     the working surface
profile varies from place to tions and recovering certain desired
fractions.       place along the trough and the point of maximum The trough
cross-section in the helix radial        displacement 32 is situated at
distance from the direction, is shown in Figures 2A-2D.
inner end 31 which becomes greater as the helix Figure 2A shows a trough
cross-section near   65.  is descended. It should be noted that the
profiles 3    5          0  074  366                        6 shown in
Figures 2A to 2D are at progressively          areas due to the greater
centrifugal forces acting lower altitudes of the helix and in Figure 3 the
on these higher speed particles. cross-section marked A is in fact at a
higher             The change in the profile of the working portion
altitude of the helix than the cross-section marked     of the bottom  of
the trough also controls the D.
5    radial distribution of the water in the slurry in that In the
embodiment being described the inner          the mass of water is
permitted to move radially end of each trough working surface profile is at
a      outwards as the centre of curvature of the bottom substantially
uniform  radial distance from  the        of the trough moves radially
outwards. This in helix axis, the point of maximum displacement
turn causes thinning of the water layer towards moves radially outwardly,
and the inner zone    10   the inner edge until a point is reached at which
extends over a progressively greater distance as        waves inevitably
form in the film. The wave fronts the helix is descended.
tend to move tangentially to the helical flow and Also, in the embodiment
illustrated, outer wall       therefore  have a component of movement a
20 is at a substantially uniform distance from the      radially outwards.
If the profile is correctly de- spiral axis and the outer zone is
progressively   15   signed these-waves can be generated in the area
shortened with respect to the radial direction as       in which light
particles overlie heavy particles and the inner zone lengthens with descent
of the helix.    the wave action in the thin film effectively per-
Furthermore in the embodiment illustrated the         forms the same
function as the wash water slope of the innerzone is maintained at a
constant   separately  suppled in  earlier  forms of spiral angle to the
helix radial direction as the helix is   20    separators. descended and
the slope of the outer zone is             In practice when separating
mineral sands, maintained at a second constant angle to the helix
splitters are arranged to produce four products: radial direction.
(a) concentrate consisting predominantly of In the embodiment illustrated
the upper lip of        higher specific gravity particles. inner wall 10
and of outer wall 20 are maintained    25  (b) middlings which include
particles which at a constant pitch and the depth from the inner        may
fall in specific gravity between those in the wall lip to the lowermost
point of the trough           concentrate and those in the tailings, or a
mixture becomes more shallow as the helix is descended.         of high and
low specific gravity particles which It is believed that the separation
functions as       the device has not succeeded in separating into follows:
30    concentrate or tailings. The slope of the floor radially downwards
(c) tailings  solids fraction which includes the towards the helix axis
tends to gravitate descend-      bulk of the granular waste particles and
some of ing particles towards the helix axis.                  the water.
Centrifugal forces opposing gravitation of par-       (d) tailings - water
fraction which includes (i) tides tend to stream less dense particles
radially.   35    water not required for handling granular tailings
outwards.                                               (ii) some granular
tailings (iii) small, high specific Particles in contact with the trough
working          gravity particles, which can become trapped in surface
tend to move slowly and the effect of          the high velocity water
stream  but may be centrifugal force acting on those particles is re-
recovered by separate treatment of the water duced.
40    stream. High specific gravity particles tend to segregate       The
more nearly horizontal slope of the inner onto the working surface and
therefore to slow          zone at all levels enables the provision of
efficient andgravitateradiallyinwardsiftheradialslopeis       . splitting
and draw-off means at upper levels of suitable.
the helix than is obtainable with helixes having a Low specific gravity
particles tend to float on    45    steeply sloped or radiused bottom at
upper levels. the higher specific gravity particles but under           In
another embodiment (not illustrated) the suitable conditions of velocity
and local water         trough cross-section does not alter continuously
content displace radially outwards.                    in cross-section
from that shown in Figure 2A to By virtue that the radially outer zone of
the        that shown successively in Figures 2B, 2C and 2D. trough working
surface slopes more steeply, high    50   Instead the spiral is constructed
from helix por- specific gravity (and slower) particles are assisted
tions each of a constant cross-section, respective- to migrate inwards
while the flatter sloped inner      ly as shown in Figures 2A to 2D and
transition are zone of the bottom  assists low specific gravity
provided between each helix portion. For prefer- (fast) particles to
migrate outwards.                   ence the transition occurs over less
than one turn Furthermore, in preferred embodiments of the    55    of the
helix, for example half a turn. 



invention wherein the inner zone of lesser slope         It is not
essential that the working portion of the extends radially outwards over a
greater distance       trough bottom in cross-section be composed of as the
helix is descended then, as the separation       two straight lines. The
bottom  may be curved proceeds -the high specific gravity particles be-
between the lowermost point and the point of come stabilized in a low speed
layer adjacent the    60    maximum  displacement, and/or between the
surface of the inner portion.                       point of maximum
displacement and the outer These particles may therefore be spread to a
wall. greater radius without loss due to centrifugal          It is not
essential but highly desirable that the force while increasing the
possibility of rejecting     point of maximum displacement moves radially
low specific gravity particles to the radially outer    65    outwards as
the helix is descended to a splitter. It 4    7                   0 074 366
8 will be understood that in embodiments not           mineral density,
said helical trough (2) having an illustrated the trough working surface
may alter     upwardly facing working surface (30) defined from place to
place along the trough so that the     between a radial inner end (31) and
a radial outer point of maximum  displacement remains at a          end
(22) at a higher vertical location than said uniform radial distance from
the helix axis but    5    radial inner end (31) and whose shape varies
from moves nearer an end of the profile by virtue that    place to place
along the trough, characterized in the end moves radially inwards or
outwads from       that the upwardly facing working surface (30) the axis.
It will be understood that when an         when viewed in vertical radially
extending cross- intermediate splitter is employed the point of
section is non-linear and a point (32A, 32B, 32C, maximum dispacement may
be moved radially   10   32D) between said ends (31, 22) is located on said
inwards immediately after the splitter before re-    working surface (30)
at a maximum spacing be- commencing radially outwards movement.
low a notional straight line (40) joining said inner The inner zone or the
outer zone of the bottom     and outer ends (31, 22), the distance of the
point portion cross-section are not essentially of con-    (32A, 32B, 32C,
32D) from the radial inner end (31) stant slope throughout the descent and
the dia-   15   increasing at descending points along the trough. meter of
the inner wall and the outer wall of the      2. Apparatus as claimed in
claim  1-, further trough while preferably constant throughout the
characterized in that the distance of the point helix are not essentially
so.                        (32A, 32B, 32C, 32D) from the inner end (31) In
the manufacture of apparatus for use in the     progressively increases at
descending points method it has been found desirable to manufac-   20
along the helix. ture a plurality of helical portions or modules   3.
Apparatus as claimed in claim-1 or claim 2, having a predetermined
cross-section according       further characterized in that the point (32A,
32B, to the invention, some modules differing in cross-   32C, 32D)
increases in radial distance from the sections from others.
inner end (31) at a uniform rate as at least a These portions are linked
together to form an    25   portion of the helix is descended. extended
helix via transition pieces. For example,     4. Apparatus as claimed in
any one of the an assembly may be made in which two helical
preceding claims, further characterized in that the modules having a
cross-section as in Figure 2A,      trough working surface (30) comprises a
portion may be linked with each other and may be linked     (33) which is
substantially linear and is between by a transition portion with 3
interlinked modules   30   the point (32A, 32B, 32C, 32D) and the inner end
having a cross-section as in Figure 2B and so on.    (31). The helix so
assembled may then be tested and        5. Apparatus as claimed in any one
of claims 1 adjusted if necessary by inclusion or removal of     to 4,
further characterized in that the trough helix modules.
working surface (30) comprise a portion (34) A continuous casting (for
example in glass   35   which is substantially linear and is between the
reinforced plastics) may then be taken from the      point (32A, 32B, 32C,
32D) and the outer end (22). assembly of modules, with this casting then
6. Apparatus as claimed in any one of claims 1 becoming a mould for the.
making of continuous       to 3, further characterized in that the trough
helices of the same shape as the original            working surface (30)
comprises an inner zone (33) assembly of modules.
40   which is substantially rectilinear and is between As will be apparent
to those skilled in the art the  the point (32A, 32B, 32C, 32D) and the
inner end above described method of manufacture of             (31) and an
outer zone (34) which is substantially helices is also applicable to
helical separators    rectilinear and is between the point (32A, 32B, other
than those described herein when a change      32C, 32D) and the outer end
(22), said inner and in radial cross-section is desired between the    45
outer zones (33, 34) lying at an angle to each upper and lower end of the
helix.                    other, the point (32A, 32B, 32C, 32D) comprising
A particular advantage of preferred embodi-       the apex of the angle
which thus moves radially ments of the present invention is that splitters
outwards as at least one portion of the helix is may be located on more or
less flat trough areas     descended. at all altitudes. Splitters, which
may be set in   50  7. Apparatus as claimed in claim  6, further 



recesses of the trough bottom,. have been found      characterized in that
the inner zone (33) has a to work more efficiently when the adjacent
constant slope throughout the descent of said at surrounds are flat.
least one portion. By virtue of the location of suitable flat areas at  8.
A  method of manufacture of a spiral all altitudes, splitters of efficient
design may be    55   separator as claimed in claim 1, by using mould-
installed at stages in the process dictated by      ing, characterized by
the steps of manufacturing a optimum metallurgical environment.
plurality of helical trough modules each having a substantially uniform
trough radial cross-section and the cross-section of at least one module
Claims                                      60   differing from the
cross-section of at least one other module, assembling said modules one
with 1. A spiral separator having a helical trough (2)  another by means of
interlinking portions to supported with the axis of the helix upright for
produce a continuous helix which varies in profile separating a pulp of
water and minerals caused to   from place to place along the trough, and
mould- flow theredown into mineral fractions of different   65   ing a
replica from said continuous helix. 5    7         0 074 366
8 will be understood that in embodiments not           mineral density,
said helical trough (2) having an illustrated the trough. working surface
may alter    upwardly facing working surface  (30) defined from place to
place along the trough so that the      between a radial inner end (31) and
a radial outer point of maximum  displacement remains at. a          end.
(22) at a higher vertical location than said uniform radial distance from
the helix axis but    5 . radial inner end (31) and whose shape varies from
moves nearer an end of the profile by virtue that    place to place along
the trough, characterized in the end moves radially inwards or outwads from
.    that the upwardly facing working surface (30) the axis. It will be
understood that when - an       when viewed in vertical radially extending
cross- intermediate splitter is employed the point of.      section is
non-linear and a point (32A, 32B, 32C, maximum dispacement may be moved
radially   10   32D) between said ends (31, 22) is located on said inwards
immediately after the splitter before re-    working surface (30) at a
maximum spacing be- commencing radially outwards movement.
low a notional straight line (40) joining said inner The inner zone or the
outer zone of the bottom.     and outer ends (31, 22), the distance of the
point portion cross-section are not essentially of con-    (32A, 32B, 32C,
32D) from the radial inner end (31) stant slope throughout the descent and
the dia-   is   increasing at descending points along the trough. meter of
the inner wall and the outer wall of the      2.. Apparatus as claimed in
claim  1, further trough while preferably constant throughout the
characterized in that- the distance- of the point helix are not essentially
so.                        (32A, 32B, 32C, 32D) from the inner end (31) In
the manufacture of apparatus for use in the     progressively increases at
descending points method it has been found desirable to manufac-   20
along the helix. ture a plurality of helical portions or modules     3.
Apparatus as claimed in claim--i -or claim 2; having. a predetermined
cross-section according      further characterized in that the point (32A,
32B, to the invention, some modules differing in cross-   32C,. 32D)
increases in radial distance from the sections from others.
inner end (31) at a uniform rate as at least a These portions are linked
together to form an    25   portion of the helix is descended. extended
helix via transition pieces. For example,     4. Apparatus as claimed in
any one of the an assembly may be made in which two helical
preceding claims, further characterized in that the modules having a
cross-section as in Figure 2A,      trough working surface (30) comprises a
portion may be linked with each other and may be linked      (33) which is
substantially linear and is between by a transition portion with 3
interlinked modules   3o   the point (32A, 32B, 32C, 32D) and the inner end
having a cross-section as in Figure 2B and so on.    (31). The helix so
assembled may then be tested and        5. Apparatus as claimed in any one
of claims -1 adjusted if necessary by inclusion or removal of     to 4,
further characterized. in that the trough helix modules.
working surface (30) comprises. a portion (34) A continuous casting (for
example in glass   35   which is substantially linear and is between the
reinforced plastics) may then be taken from the      point (32A, 32B, 32C,
32D) and the outer end (22). assembly of modules, with this casting then
6. Apparatus as claimed in any one of claims 1 becoming a mould for the
making of continuous        to 3, further characterized in that the trough
helices of the same shape as the original            working surface (30)
comprises an inner zone (33) assembly of modules.
40   which is substantially rectilinear and is between As will be apparent
to those skilled in the artthe  the point (32A, 32B, 32C, 32D) and the
inner end above described method of manufacture of              (31) and an
outer zone (34) which is substantially helices is also applicable to
helical separators     rectilinear and is between the point (32A, 32B,
other than those described herein when a change       32C, 32D) and the
outer end (22), said inner and in radial cross-section is desired between
the    45  . outer zones (33, 34) lying at an angle to each 



upper and lower end of the helix.             .      other, the point (32A,
32B, 32C, 32D) comprising A particular advantage of preferred embodi-
the apex of the angle which thus moves radially ments 'of the present
invention is that splitters    outwards as at least one portion of the
helix is may be located on more or less flat trough areas     descended. at
all altitudes. Splitters, which may be set in   50  7. Apparatus as claimed
in claim 6, further recesses of the trough bottom,. have been found
characterized in that the inner zone (33) has a to work more efficiently
when the adjacent           constant slope throughout the descent of said
at surrounds are flat.                                  least one portion.
By virtue of the location of suitable flat areas at  8. A  method of
manufacture of a spiral all altitudes, splitters of efficient design may be
55   separator as claimed in claim 1, by using mould- installed at stages
in the process dictated by       ing, characterized by the steps of
manufacturing a optimum metallurgical environment.
plurality of helical trough modules each having a substantially uniform
trough radial cross-section and the cross-section of at least one module
Claims   .                                      60   differing from the
cross-section of at least one other module, assembling said modules one
with 1. A spiral separator having a helical trough (2)  another by means of
interlinking portions to supported with the axis of the helix upright for
produce a continuous helix which varies in profile separating a pulp of
water and minerals caused to   from place to place along the trough, and
mould- flow theredown into mineral fractions of different   65   ing a
replica from said continuous helix. 5    9              '    0074 366
10 patentanspri-ce !Wendel eine konstante Neigung hat. t>1
Patentanspruche                                  8. Verfahren zur
Herstellung eines Wendel- 1.Wendelscheider mit einer wendelf~5rmigefl
scheiders nach AnsprUzchne1 durch  dierwenduit Rinne (2), die mit aufrecht
angeordne erW  nde-      einer Gelrform    eeichnet  r   ie Schri lachse
zur Trenflung einer auf ihr nach unten         d    ae der
migeRstefolaeuienedrMeals vendel - :6.. s ,r   . -  erstreckende  uurcntndh
lineraristnd ein flie3enden TrO2 e aus Was3e0)n mineratin einem
f6rmigeRinn dieeweien  m maxineralsoren Abunterschiedlicher Mineraidichte
eeinndden 0r- gine'alaget (s0t, wobei dier AbstafdmdesPnn (2       dialen
Querschnitt aufweisen, oe   der quer- l einem  radial inneren Ende  (31)
Pund               chft en       neei2   Moduls sich vom   ouer 4^'
elnemknnfrl                                 o     mt radial ~ul~eren  ende
wenigsteflntinsesaeren eMdlSuer-ent -.g :;   geenneicne, dR dr Pnkt(32,
2B,32C                ineriur (311edn lad forme varie duntenroi vertika2D
it eine m radial etna  dAstandia  innere   al'scheidet, des Zusammenba
dereinaenen Mo Ende )itn einemmt glechf rmigen al  an-
quelasurfdule miteinander mit Hilfe von verbindenden ^S           Ende
(31), eine nach oben gerichtete                  Teilen, so daB eine
fort(aufe3 de Wendet estet ..che aufweist, deren Gestalt sich von Stelle
zuwecimrolvn.Seezuteeetande Stelle a9enktlander Rinfe 5ndert, derurch
gekenn -     elhe imrf van.2;es        la      surfacede zeichnet, daR die
nach oben geridhtete ArbeitsflA-   15   Rinne sich 5ndert, und des Giegens
einer Nachbil-; che (30), betrachtet in ihrem vertikalen sich radial  dung
aus der fortlautenden Wendel. weltcherdimwuerschhnittnc linear ist und  ihn
U1~~~~LE~~~~'~~~~~- ~ zwischeri-der Een-..'.                 .-.
. Punkt (32A, 32, 32C, 320)    ine iet und'e3 (31, 22) auf dler
Arbeitsfl.che (30) mit einem       Revendicaltons maximale-5   Abstand
unter einer das innere und    20 ;ugere Ende verbindendeni gedachted
geraden  .         1. S-parteur en spirale conaportat une gout- Line (40)
liegt, wobeb der Abstand dese.)ur:itecS    titre h4lic. dale (2) montle de
faton qua raxe de (32A, 328, ipmunk~3e2niC, B 32D) vom rad~ialnndderen
Enude (31)  l'htlice soit vertical, destinal-b stparer une boue --W:~ ~ (3A
32,3C 2:vmrda nee Ende (31) liegt.  -                         drgessivement
lrqu' on fatdescendle lon  e mit entlang der Rinne absteige-Tiden Punkten
an-  ' deuctd   i~aXqelo  atdsedel w~chst.
25   long d& celle-ci en fractions minerales de densit~s 2. Vorrichtung
nach Anspruch 1, dadurch             de mienraux diff~rentes, ladite
gouttire hblicoi- ge- 3,ndadurchgekeda zedernAbstand des Punntes       dale
(2) comportarit une surface de travail (30) 0    ;
arb~eknneicnnatle (30) eiednere Zostne (3aUe          arceee utr ~imte e
nnceqD)aIetre ne  inte6- (32A, 32B, 320, 32d) vom inneren Ende (31) bei
ritourn6e vers le haute a un   entre une  lors- entlang dWendel nach unten
sich bewege:'den          mit radialement intnrieure (31) et une extramite
unten f3rteaufen                                30   radialeeent exthieure
(22) g  un emplacement 3. Vorrichtunlg nach Anspruch 1 oder 2, dadurch
vertical plus haut que 1'extr~mit8 radialemenit gekennzeichnetd daz   der
Punkt (32A, 328, 32C,      int2rieure (31) et dont la forme vaqne d'Un
endroit *          320) in seinem radialen Abstand vom inneren    E
n'autre le long de la gouttiore, caractein os  en ce Ende (31) in eineni
gleichfrmigen  ua      e an-     que la surface de travail (30) tournde
vers le haut 



wschst, wenn wenigsters emn Tell den Wendel   35   est nonulinaire en coupe
verticale radiale, et en idiWikelpitzbitabgesenkt ist.
c rce qu' un point (32A, 32B, 320, 32D) entre lesdites 4. Voerichtuidg nach
uinem der vorstehenden            5 e Atrrites (31, 22) est situe sur la
surface de Anspr.c7he, dadurch gekennzeichnet, daB  die         tr invail
(30) A une distance maximale auldeasous RinnenarbeitsflAche (30) einen Tell
(33) aufweist,   d'une droite  thorique (40) doignant gu extr6mitp welcher
mm wesentlichen linear ist und zwischen    40 rdr S ialement intpieure (31)
et s lextrmrnliter radiate- dem Punkt (32A, 328, 32C, 320) und dem inneren
Mont ext~rieure (22), Ia. distance du point (32A, Ende (31) lieg.
32B, 32C, 320) '  6lextihit8m radialement int6- 5. Vorrichtung nach einem
den Anspr~cihe.  bis.    rieure (31) augmenitant lorsqu'ofl descend le long
4, dadurch gekennlzeichnet, daR die Rinneni-         de la-goutti~re.
arbe-Itsfl~che (30) ainen Tell (34) aufwelst, welcher    45  2. Appareil
salon la revendication 1, caract~ris56 im wesentlichen linear ist und
zwischen da~m         en outre en ce qua la distance du point (32A, 328,
Punkt (32A; 328,1 320, 320) und dem Augeren          32C, 32D) 6
l'extr~mit6 int6rieure (31) augmelnte Ende (22) liegt..
progressivement lorsqu'on descend le long de. 6. Vorrichtung nach einem der
Ansproiche 1 bis     l'h~lice. 3, dadurch gekennzeichnet,  dag die Rinnen-
50       3. Appareil salon la revendication. 1 ou 2, arbeitsfli~che (30)
amae innere Zone (33. aufwaist,  caract~ris6 en outre en ce que la
distarjce radiale welcbe im  wesentlichaen geradlinlig  ist und        du
point (32A, 328, 320, 320) & l'extrermitel int6- zwischen dam Punkt (32A,
328, 3 .C, 3 20) und        rieure (31) augmenite 6 uri rythme 6jnifonma
Ions- da  nere   na(1 ig udan  u eZn                    qu'orn descend sur
au moins une portion de 4       ~~~(34) aufweist, welche im wsnlce
geradlinig    s    '~ie 'k   .-A     ~~ist und zwischan dam Punkt (32A,
328, 320, 320)        4. Appareil salon l'une quelconque des revendi- und
dam  bu~eraen Ende (22) liegt, wobei die         cations pr~c6dafltes~
caract6ris6 en outre en ce inn'ere und augere Zone (33, 34) im Winkel
zueinl-   que la surface de travail (30) dela gouttibre ander liegen und
den Punkt (32A, 328, 320, 320)      comprend une portion (33) sensiblem~ent
lin6aire, ~~z  4~~     die Winkelspitze bildet, welcha sich radial nach
60   comprise entre le point (32A, 32B, 320, 32D) at augen bewagt, wenn 'ie
sich wenigstefls urn ~        lextnr'mit6 iftenieure (31).. amnen Tell der
Wendel nach unt~n verlagert    .        5. Appareil salon l'ne quelconique
des revendi- 7. Vorrichtung nach Ansp ruch 6, dadurch           cations 1 &
4, caract~ris6 en outre en ce que la gekennzeichnet, daB die innere Zone
(33) entlang     surface de travail (30) de la goutti~re comprend der
Absenkung des wenigstenls einen  Tails der   65   une portion_(34)
sensiblament lini~aire, comprise    11                  10 074  3663
12 entre le point (32A, 32B, 32C, 32D) et l'extremit6     en outre en ce
que la zone int6rieure (33) prese ext6rieure (22).
une pente constante tout au long de la descente 6. Appareil selon l'une
quelconque des revendi-      de ladite portion. cations 1 a 3, caract6rise
en outre en ce que la         8. Proc6d6 de fabrication d'un s6parateur en
surface de travail (30) da la gouttiere comprend  5    spirale selon la
revendication 1, par moulage, une zone interieure (33) sensiblement
rectiligne et    caract6rise en ce qu'il comprend les 6tapes comprise entre
le point (32A, 32B, 32C, 32D) et        consistant A fabriquer une
pluralite de modules l'extrdmit6 int6rieure (31), et une zone exterieure
de gouttiere helicofdale presentant chacun une (34) sensiblement rectiligne
et comprise entre le      section droite radiale sensiblement uniforme et
la point (32A, 32B, 32C, 32D) et I'extremite exte-   to   section droite
d'au moins un module different de rieure (22) ladite zone int6rieure (33)
et ladite zone  la section droite d'au. moins un autre module, 3 ext6rieure
(34) faisant un angle entre elles, le       assembler ces modules les
unsavec les autres au point (32A, 328, 32C, 32D) constituant le sommet
moyen de portions de jonction pour produire une de l'angle qui se deplace
ainsi radialement vers       helice continue dont le profil varie d'un
endroit a I'exterieur lorsqu'on descend sur au moins une    75    un autre
le long de la gouttiere, et 3 mouler une portion de l'helice.   -
.         copie de ladite hMlice continue. 7. Appareil selon la
revendication 6, caracterise 25 30 35 40 45 50 55 60 65 7    


