
1                    0  075  563                      2 Description
The  present invention  provides a spiral separator which in preferred
embodiments is This invention relates to an improved spiral         simpler
to operate and produces a higher yield of separator of particular use for
the separation of      desired fractions than those known in the prior
solids such as minerals.                         5    art. Spiral
separators are extensively used for the        According to the present
invention there is wet gravity separation of solids according to their
provided a spiral separator of the kind used for specific gravity, for
example for separating vari-   . the wet gravity separation of solids and
com- ous kinds of heavy mineral sands from  silica          prising at
least two troughs each having a splitter sand.
to   therein, characterized in that a splitter of one Separators of the
kind  under discussion           trough is operatively connected to a
splitter of the commonly comprise a vertical column about
other trough or troughs by linkage means extend- which there are supported
one or more helical         ping  through a trough whereby the splitters
are troughs coaxially nested in the manner of a multi-     operable in
unison. start screw thread. The troughs are typically but    15  In
preferred embodiments the separator has at not essentially of uniform pitch
throughout their     least two helical troughs which are substantially
length. Each trough is provided with a pulp inlet     identical to each
other over a working portion, at the upper end of the working portion of
the         pulp introduction means whereby pulp is intro- trough, the
inlet being connected by tubular          duced to each trough at a
location of one substan- means with a common header tank for spiral    20
tially in vertical register with that of the other, an separators operating
in parallel whereby a pulp in    adjustable splitter in each trough, the
splitter of the tank may be fed to each inlet. When more than     one
trough corresponding in location to the split- one trough is supported by
the column, the            ter of the other, and connecting means for
adjust- respective  pulp  inlets of the troughs are           ing the
setting of the splitters in unison. Prefer- commonly arranged as nearly as
possible to be in    25   ably also the splitters are disposed in vertical
a horizontal plane to facilitate simultaneous intro-   register. duction of
pulp to each helix.. In the case of two       By corresponding in location
is meant a loca- troughs supported on a column the inlets are
tion at a corresponding distance along the trough typically diametrically
opposite each other and in     from the introduction means and at a
correspond- the case of the three troughs are equiangularly    30   ing
radial distance from the helix axis. spaced in a horizontal plane.
An embodiment of the invention will now be Each trough has a floor situated
between an          described, by way of an example, with reference outer
trough wall and an inner trough wall. In        to the accompanying
drawings, in which:- some separators the column may be, or may be a
Figure 1 shows the general arrangement of a part of, the inner wall wall.
In cross-section, with    35   three trough spiral separator according to
the respect to the helix radial direction, the bottom     invention,
working portion of the trough floor generally            Figures 2A--2D
show radial cross sections ta- inclines upwardly from the inner wall or
column        ken respectively at differing altitudes of one spiral to the
outer wall. It will be understood that the      of the separator of Figure
1, trough floor at its radially innermost end curves    40  Figure 3 is a
cross-section elevation of feed box upward to blend with the inner wall or
column          arrangements for introducing a pulp to three and at its
radially outermost end curves radially     troughs arranged according to
the invention, upwards to blend with the outer wall.
Figure 4 shows in plan the feed box of Figure 3, In operation, pulp is fed
from the header to the     Figure 5 is a cross-section taken in a radial
inlet of each trough. As the stream  of pulp    45    direction and showing
three splitters arranged in descends the trough, particles of higher
specific     assembly, gravity tend to segregate to the bottom of the
Figure 6 shows a cross-section of the splitter stream and then slow through
contact with the         assembly of Figure 5 taken on a line perpendicu-
surface and gravitate radially inwardly while par-    lar to that of Figure
5, and tides of lighter specific gravity tend to move    50     Figure 7
shows a bottom splitter assembly in radially outwards by virtue of
centrifugal forces     plan. which overcome the inwards gravitational com-
With reference to the drawings there is shown a ponent. Splitters are
arranged at various levels of   part of a spiral separator comprising an
upright each trough whereby each descending stream            column 10
supporting three helical troughs may be split into fractions and desired
fractions    55   respectively 20, 21, 22. Troughs 20, 21, 22 are are
withdrawn at outlets associated with the          disposed in coaxial
nested configuration spaced splitters. The setting of the splitters
requires      apart in the axial direction and each is identical to
supervision and frequent readjustment during          the others over a
working length which descends use of the apparatus in order to maintain
accept-     from a pulp inlet, respectively 30, 31, 32, thereof. able
yields.                                    60      Pulp inlets 30, 31, 32
are arranged substantially GB-A-255 312 discloses a spiral separator for
in vertical array, that is to say with zero radial 



use in separating coal and slate, the separator       rotation with respect
to each other, and each is being provided with adjustable plates to direct
the   connected by respective tubes 40, 41, 42 with a pure coal and slate
to respective discharge           pulp header tank or tanks not shown in
the chutes.                                         65    drawings. 2    3
0 075  563                       4 With reference for example to trough 20,
the        may fall in specific gravity between those in the feed box
comprises a boil box 50 located at the       concentrates and those in the
tailings or a mixture upper end of the trough and extending radially
of high and low specific gravity particles which inwards. Tube 40 delivers
slurry into a radially     the apparatus has not succeeded in separating in
inward extension of the boil box 50 at a shallow  5    concentrate or
tailings. angle to the horizontal and in a direction sub-        (3)
Tailings - solids fraction: which includes stantially at right angles to
the radial direction    the bulk of the granular waste particles and some
when the separator is viewed in plan. A baffle 60     of the water. which
is at an angle to the vertical faces the          (4) Tailings - water
fraction; which includes: mouth of the tube 40 and is disposed so that the
to   water not required for handling granular tailings, slurry fed by the
tube 40 impinges on the baffle 60   some granular tailings, small, high
specific gravi- and spills radially outwards at reduced velocity     ty
particles, which become trapped in the high into the portion of boil box 50
at the top of the     velocity water stream but may be recovered by trough
20, from where it overflows at still lower     separate treatment of the
water stream. velocity into the trough working portion. Troughs    15  For
preference the trough bottom  is of a 21 and 22 are fitted with
corresponding respective    shallow slope in the radial direction in the
posi- boil boxes 51 and 52 whereby slurry is fed from      tions at which
it is desired to install splitters, and tubes 41 and 42 to the troughs
thereof. The pulp is  that is greatly facilitated in a preferred embodi-
fed to each trough at substantially the same feed     ment by constructing
the helix in accordance with rate and in consequence the separation process
20   the principles disclosed in EP-A-0074 366. In reaches the same stage
in each trough at points      that event the cross-section of the trough is
as vertically overlying one another. Splitters are      shown in Figs.
2A-2D, having a substantially installed at points one above the other at
corres-    constant radial slope at a working portion near ponding
locations of each trough and may be           the column. operated in
unison. With reference to Figures 5    25    In the present example shaft
80 is provided with and 6, identical splitter blades 70, 71 and 72 are    a
handle 8 whereby corresponding splitters 70,71 mounted at corresponding
points of troughs 20,        and 72 may be adjusted in unison but it will
be 21, and 22 in a vertical array. Splitter blades 70,71  understood that
other linkages may be used or and 72 are each wedged shaped in plan, having
the splitters may be operated in unison by auto- the apex pointing in a
generally upstream direc-    30   matic control from a single point. tion
and mounted for rotation in unison about a        A further advantage of
the apparatus is that the vertical axis near the downstream  end of the
outlets from the various splitter streams may also blade by a shaft 80
which extends through the         be disposed in vertical array with only
the bottom troughs. For preference splitter blades 70, 71 and    one
requiring an external connection. This con- 72 are each seated in
corresponding shallow     35  trasts with earlier apparatus in which
typically recesses 90, 91 and 92 of the trough bottom and      three
outlets are required for each of three have the lower part of the upstream
edge of the       troughs requiring nine external hose connections blade
close to the upstream edge of the recess.       per apparatus if
concentrate, middlings and trail- The splitters may be provided with
off-take con-     ings are separated or 12 external hose connec- duit means
100, 101, 102 via supporting column  4o  tions per apparatus if the
trailings are further 10.
separated into solids and water fractions. Figure 7 shows a bottom splitter
arrangement         As will be apparent to those skilled in the art which
separates four fractions at the lower end of    from the disclosure hereof
operatively interlinked trough 20, corresponding bottom splitters at the
splitters may also in certain circumstances be lower end respectively of
troughs 21 and 22 are    45   advantageously used on a single helix, for
not shown. The bottom splitter comprises three       example, where working
portions are arranged in blades 74, 75, 76 each of similar shape to those
series and also may be beneficial when used with shown in Figs. 4 and 5 and
similarly axially          a plurality of troughs which are not identical
but mounted by a shaft 81 in a depression 90. In the     are of related
configuration. Also while vertical present example the bottom splitter
blades are    5o   alignment of splitters simplifiers interlinkage, ver-
also ganged in vertical array. That is to say the    tical registration is
not essential. radially outer blade is operable in unison with the
corresponding underlying blade of each other         Claims 



trough. The radially inner blade is operable in unison with the
corresponding underlying blade    55    1. A spiral separator of the kind
used for the wet of each other trough, and the intermediate blades
gravity separation of solids and comprising at of each trough is ganged
with the others. Each       least two troughs (20, 21, 22) each having a
gang is operable independently of each other and     splitter (70, 71, 72)
therein, characterized in that a independently of ganged splitters at
higher levels   splitter (70, 71, 72) of one trough (20, 21, 22) is of the
apparatus.                               60   operatively connected to a
splitter (70, 71, 72) of In the present example provision is made to
the other trough or troughs (20, 21, 22) by linkage separate:-
means (80) extending through a trough whereby (1) A  concentrate;  which
consists  pre-         the splitters (70, 71, 72) are operable in unison.
dominantly of higher specific gravity particles.       2. A spiral
separator as claimed in claim 1, (2) Middlings; which include particles
which    65  further characterized in that the troughs (20, 21, 3    3
0 075 563                       4 With reference for example to trough 20,
the     may fall in specific gravity betwee   in the feed box comprises.a
boil box 50 located at the      concentrates and those in the tailings ora
mixture upper end of the trough and extending radially       of high and
low specific gravity particles which inwards. Tube 40 delivers slurry into
a radially     the apparatus has not succeeded in separating in inward
extension of the boil box 50 at a shallow  6    concentrate or tailings.
anglis to the horizontal and in a direction sub-       (3) Tailings- solids
fraction; which includes stantially at right angles to the radial direction
the bulk of the granular waste particles and some when the. separator is
viewed in plan. A baffle 60   of the water. which is at an angle to the
vertical faces the        (4) Tailings - water fraction; which includes:
mouth of the tube 40 and is disposed so that the    10   water not required
for handling granular tailings, slurry fed by the tube 40 impinges on the
baffle 60  some granular tailings, small, high specific gravi- and spills
radially outwards at reduced velocity     ty particles, which become
trapped in the high into the portion of boil box -50 at the top of the
velocity water stream but may be recovered by trough 20, from where it
overflows at still lower   separate treatment of the water stream. velocity
into the trough working. portion. Troughs  15  For preference the trough
bottom  is of a 21 and 22 are fitted with corresponding respective
shallow slope in the radial direction in the posi- boil boxes 51 and 52
whereby slurry is fed from    tions at which it is desired to install
splitters, and tubes 41 and 42 tothe troughs thereof. The pulp is  that is
greatly facilitated in a preferred embodi- fed to each trough at
substantially the same feed    ment by constructing the helix in accordance
with rate and in consequence the separation process    20  the principles
disclosed in EP--A--0074 366. In reaches the same stage in each trough at
points      that event the cross-section of the trough is as vertically
overlying. one another. Splitters are     shown in Figs. 2A--2D, having a
substantially installed at points one above the other at corres-   constant
radial slope at a working portion near ponding locations of each trough and
may be          the column. operated in unison. With reference to Figures 5
25    In the present example shaft 80 is provided with and 6, idertical
splitter blades 70, 71 and 72 are   a handle 8 whereby corresponding
splitters 70,71 mounted at corresponding points of troughs 20,       and 72
may be adjusted in unison but it will be 21, and 22 in a vertical array
Splitter blades 70,71  understood that other linkages may be used or and 72
are each wedged shaped in plan, having        the splitters may be operated
in unison by auto- the apex pointing in a generally upstream direc-    30
matic control from a single point. tion and mounted for rotation in unison
about a                   a            apparatus is that the vertical axis
near the downstream  end of the       outlets from the various splitter
streams may also blade by a shaft 80 which extends through the       be
disposed in vertical array with only the bottom troughs. For preference
splitter blades 70, 71 and   one requiring an external connection. This
con- 72 are each seated in corresponding shallow    35  trasts with earlier
apparatus in which typically recesses 90,91 and 92 of the trough bottom and
three outlets are required for each of three have the lower part of the
upstream edge of the     troughs requiring nine external hose connections
blade close to the upstream edge of the recess.      per apparatus if
concentrate, middlings and trail- The splitters may be provided with
off-take con-     ings are separated or 12 external hose connec- duit means
100, 101, 102 via supporting column  40  tions per apparatus if the
trailings are further fractions. Figure 7.shows a bottom splitter
arrangement         As will be apparent to those skilled in the art which
separates four fractions at the lower end of   from the. disclosure hereof
operatively interlinked trough'20, corresponding bottom splitters at the
splitters may also in certain circumstances be lower end respectively of
troughs 21 and 22 are    45   advantageously used on a single helix, for 



not shown... .The bottom splitter comprises three    example, where working
portions are arranged in blades 74, 75, 76 each of similar shape to those
series and also may be beneficial when used with shown in Figs. .4 and 5
and similarly axially       a plurality of troughs which are not identical
but mounted by a shaft 81 in a depression .90. In the    are of related
configuration. Also while vertical present example the bottom splitter
blades are    50   alignment of splitters simplifiers interlinkage, ver-
also ganged in vertical array. That is to say the  tical registration is
not essential. radially outer blade is operable in unison with the
corresponding underlying blade of each other         Claims trough. The
radially inner blade is operable in unison with the corresponding
underlying blade  55     1. A spiral separator of the kind used for the wet
of each other trough, and the intermediate blades    gravity. separation of
solids and comprising at. of each trough is ganged with the others. Each
least two troughs (20, 21, 22) each having a gang is operable independently
of each other and    splitter (70, 71, 72) therein, characterized in that a
independently of ganged splitters at higher levels  splitter (70, 71, 72)
of one trough (20, 21, 22) is of the apparatus.
60 operatively connected to a splitter (70, 71, 72): of In the present
example provision is made to   ..  the other trough or troughs (20, 21, 22)
by linkage separa e:-                                             means
(80) extending.through a trough whereby (1)     concentrate;  which
consists  pre-       the splitters (70,71, 72) are operable in unison.
dominantly of higherspecific gravity particles.     2. A spiral separator
as claimed in claim 1, (2) Middlings; which include particles which    65
further characterized in that the troughs (20, 21, 3 *   C   L   M   S   *
5              0 075 563 are substantially identical and the splitter (70,
5.SartuenpraesonIrvndcin 71, 72) of-.one is situated at a -location which
3, catactderio4  n ce que les s6piraiteurs (70, 71, -corresponds to the
location of the other splitter in  72  oitrii par un arbre vertical (80)-.,
the other trough.                                        6. S6parateur en'
piralte selon'lti'enoquelco~nq-ue 3. A .spiral separator as c~lamed iln
claim 1 or  5   des revenidications 1 A 5, carictdrisd on ces quo les claim
2, further -characterized in. that them splitters  moyens drintroduction.
de 1a pulpe. (30, 31, 32) (70, 71, 22) are disposed in substantially
vertical    comportent des movens pour introduire 1a pulpe alignment
darle un'auge~t (20,- 21,:22) & un ddbit- qui Comes .4. A spiral.
separator: as claimed in claim 2 or   ponid Au d6bit d'intrdcion de l'autre
auget ou claim. 3, further: characterized in -that .pulp: is    to   de's
autres; augets (20, 21, "22):. introduced to each trough 420, 21,22) at a
location      7'. S6pa ateu  nsiasslnI  eedcto of one in substantially
vertical alignment with the  6, caract~d's6 en ce quo les moyens
d'nitroduction location of the other.                                 do Ia
y ulpede chaque auge (2,12) compren- 5. A spiral separator as claimed in
claim 3,       nent. Un "caisson d'6bullition (50, '51, 52) didig6 further
characterized in that the splitters (70, 71,    15  radialemetvers
lfintdrieur do l'auget (20, 21,:22), 72). are connected by a vertical shaft
(80).            e myn pu  nv  e dea ul . dn lo pro- 6. A spiral separator
as claimed in any one of          geetdrg6 raidialemeit versI'int rieur
sui- claims 1 to 5, further characterized in that pulp     vant un angl pa
apr Alhnzntl  tu introduction means (30, 31, 32) include means for    angle
par rapport a la AIadecinria, a:           u introducing the pulp to one
trough (20,21, 22)at a       20 enmbed  chicanes (0   iieatI  up rate
which. corresponds to the rate of introduction    dIusI.pooneetdirig6
radaiaeern~t 'vers to the other trough or troughs (20, 21, 22).
'lintdrneur, dans laugot (20, 21, 22). 7. A spiral separator as claimed in
claim 6,          8Spareur unsiaoslnoun queconque further characterized in
that the pulp introduction      des revendications prikdk ts  aracis6 en ce
mheans-of each trough (20,21,22) comprises a boil    25   qu9il comprend
en% outre des- Movens d'6acua- box (50, 51, 52) extending radially inward
of the     tion (100, 101 102)reisoteu. trough (20, 21, 22), means for
delivering pulp to the radially inwards extension at an angle to
the.Ptnaarzh horizontal and at an angle to the radial direction, and baffle
means (60) directing the-pulp -from the    30  1. Wenidelachedider
do'r-zur.Na~ggrvitationrstren'- radially inwards extension into the trough
(20,21,     nung v~rwendeten Art`, der miidostonis zwei. Rin- 22).
non (20, 21, 22) umrfast,. in de~onn tich joweils sine 8. A spiral
separator as claimed in any one of              Scheideeinrichtun  7;
7,7)beidtauc the preceding claims, further characterized in that
gekehnnzeichnet, daB 4Ie. Scheideeinrldhtunig (70, it further comprises
interconnected discharge      35   71,72)onrdor iinen" (20, 2,1,2);
uberisine Sich mas:(100, 101., 102).                               durch
sine Rinnehnuc   rtrced   obn 



dlung  (80)  in. -WrkveriTrrg ilt  oeinr Revendications
Scheideeinnichtung(70, 772) driaderen Rinne odrAin"    (0,21, 22) -steht,
so deaB  die 1. Sdparateur en spirale- du type! utilisd pour la    40
Scheideeinrichtungen.(0 71, 72) gemneinsam be- d~paration. par gravit4 A:
I,6tat humide do matfbres;  titig bar sind.. solides et comprenant au.
momns deu augots (20,2.WneshienahAprc1,ustih 21, 22) comportAnt chacun un
s6parateur (70, 71,    dadtch gekiennechnet, dat i  ine  20.1 72),
caact~ris -en c que le fonctionnementd'un    22) im. wesentliche  idnic
id ud die s~parateur (70,.71, 72) d'un auget (20,21, 22) eat    45
Scheideeinrichturng (70, 71, 7)der omfen sich an reli6 A celui d'un
s6parate'ur (70,71,72) do 1'autre   einor Stelle befinidet, die' der Stole
in der andoren auget ou dosautreswaugets (20,21,22):grace Ades        M
inne  entspnicht,"ain  der sich  die: andere moyesn  deIliaison (80)
s~6tendant A-travers un        Scheideeinrichtung. befindet.. auget~ do
telle fagon quo les s6parateUrs '(70, 71,      3. Wendela&hbeidrnc  Aarc
1oo   n 72) peuvent fonctionner do concert.               SD   spruc
2zutlihduchgknnzeithnet, dag 2. S6parateur en spirals selon (a
revendication      dio ScheIde6inrichtungenr -(70,1 71,2) im-wsesnt- 1,
caract6ris6 en ce quo les augets (20, 21, 22) son,  lihen senkrocht
mniteinander ausgerichtet ange- sensiblerrent identique, et quo Is
s6parateur (70,     ordnet sind. 71,i 72) -do l'n d'eux eat situ6 A un
empaeet4'. Wendolscheider'~nach Anspruch 2odor An- qui -correspond A
Ilaemplacemnent do~ l'aUtre s~pa-    55   spruch 3, z'USa~tzIc~h dadurichi
gekonnzeichnet, daiS rateur. dana l'autre auget.
in jee   ine(2,1,2)inTrbanon 3. S~parateur en spiral. solon la
revendication 1    Stelle ei'nf~hrbar: ist, 'die miwsentlichensok- ou
2,:caract6rIsd on ce quo lss s~paratsurs (70, 71,   rechi mit der
entprechenide  Stll der' ndee 72) sont. disposds: sensiblemoent en:
aignemoent       ausgerichtet ist. vertical..          -
0s    - 5. Weindescheilder nach Aiiapruh3,zstic 4. Sdparateur en spiralo
salon la revondication 2    dadurch gekennizeichnoet, daiS die:
Schoideein-w ou 3, caractdrisd en ce quo: la pulpe eAt iit~roduit
richtungen 70 1,..72)-  'Itte  6io  skrohe deschaque auget (20, 21, 22)Ab
un omplacement       Wel     .~0 mioiano venbundn sInd. da lun sensiblement
en alignemnent vertical avec  -     6. Wendelscheidor na ch sinsmr der
AnaprOche 1 1'emplacement do l'autre.                        as   bis 5,
zusatzlch dadurch gekennizsichnet, daB% 4    7                   0 075 563
8 Trubeaufgabeeinrichtungen (30, 31, 32) Mittel        kel zur Waagrechten
und im Winkel zur Radial- umfassen, mit denen die TrObe in eine Rinne (20,
richtung an die radial nach innen gerichtete Er- 21, 22) mit einem
Durchsatz aufgebbar ist, die       streckung und eine
Prallplatteneinrichtung (60) dem Durchsatz des Aufgebens in die andere oder
umfalt, die die TrObe von der radial nach innen die anderen Rinnen (20, 21,
22) entspricht.    c    gerichteten Erstreckung in die Rinne (20, 21, 22)
7. Wendelscheider nach Anspruch 6, zusatzlich      leitet. dadurch
gekennzeichnet, dal die TrObeauf-             8. Wendelscheider nach einem
der vorstehen- gabeeinrichtung jeder Rinne (20, 21, 22) ein Auf-  .   den
Anspruche, zusatzlich dadurch  gekenn- gabegerinne (50, 51, 52), das sich
in Radial-        zeichnet, daB dieser zusitzlich miteinander ver- richtung
von der Rinne (20, 21, 22) nach innen.   i6   bundene Austrageinrichtungen
(100, 101, 102) erstreckt, Mittel zum Zufrihren der Trfbe im Win-
umfaBt. 16 20 25 30 35 40' 45 60 55 60 65 5    


