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HUTCH CHANVBER %1 G BACKGROUND OF | NVENTI ON ThecsT/A Das20BE470N
relates to jigs which separate naterials in a feed m xture on the basis of
differing specific gravities and especially, but not exclusively, to

centrifugal jigs of the 5 general type dg . d ti onal Patent
Publ i cati on Nos. W86/ 04269 and W0O0/ (S)%gggnu%@%_‘ @ﬁE@Tf eed slurry is
i ntroduced into a rotating chanmber bounded ﬁ L y_hyla screen
provided with ragging on its inner surface, the ragging being dil ated
repetitively to provide jigging acHU¥CH CHOMBER MORGIG4269, the ragging is
dilated by pulsing the water in a hutch chanber which surrounds the
screen. The water is pul sed by nmeans of a di aphragm positioned at the

base of the ‘cl‘i&: b’t‘%ﬁ 0090, a nunber of hutch chambers are
ﬁé y gpacedbgblyl}{éﬁgﬁﬁ'

circunferenti Jig screen, with the water in the hutch
chanbers This invention relates to jigs which separate materials in a feed mixture on the basis of

5  differing specific gravities and especially, but not exclusively, to centrifugal jigs of the
general type described in International Patent Publication Nos. WO86/04269 and
WO90/00090, in which a feed slurry is introduced into a rotating chamber bounded
radially by a screen provided with ragging on its inner surface, the ragging being dilated
repetitively to provide jigging action.

10
In WORB6/04269, the ragging is dilated by pulsing the water in a hutch chamber which
surrounds the screen. The water is pulsed by means of a diaphragm positioned at the base
of the hutch chamber. In WO090/00090, a number of hutch chambers are
circumferentially spaced about the jig screen, with the water in the hutch chambers being
15 pulsed sequentially. Each hutch chamber has a diaphragm positioned below the screen,
with the diaphragms being actuated by respective pushrods driven by a central crank

assembly.

SUMMARY OF THE INVENTION

20  The present invention seeks to provide an improved pulsating mechanism for a jig.

In a first form, the invention provides a centrifugal jig having a container mounted for
rotation about its longitudinal axis, the container having an axial region, a peripheral
region separated from the axial region by ragging which is radially restrained by screen
25  means, means for introducing feed material to the axial region and means for pulsating
fluid in said peripheral region so as to repetitively dilate said ragging, characterised in

that the pulsating means is located directly radially outwards of said screen means.

A further form of the invention provides a method of separating components of a feed

material on the basis of specific gravity in a container of a centrifugal jig which has an
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bei ng. pul'sed sequentially. Each hutch chamber has a di aphragm positioned

below the 15 screen, wt I ng actuated by r-espective
pushrods driveesoiysa cent #FHIS SHEE enbl y. SUMMARY OF THE

| NVENTI ON The presedt invBAPY to provide an i mrHYE§/006s7

pul sati ng nmechani smfor a%*g. 20 There I's disclosed herein a
centrifugal jig having a container nounted for rotation about a

| ongi tudi nal axis thereof, the container Pr’g\/i ng an axial region, a

peri pher al regi on including one or re hutch chanbers separated from

the axi al region by ragging mhich is radially restrained by screen
nmeans, neans faﬁFLntroduc'n material to the axial region and

means for puf® ﬂ@n’qufﬁ”@h?’%l geg}oal Sﬁmﬁsﬁ@m the agiabregian bytr?gmasw ich is
I e pu .means
[Pttt VP Yradiall elsbiel] oy 3Ok fheati) oA 18 5ol Ot o Mng e BiiRE ahfih

includes a r ngwﬁkugnmducmg the ifedd yaterislas tl\wxﬁal pedit &l Rpetithely clhlaémg
rtion including a

respective nber ch, reci procating wa po
concentr at ek%%ﬁg&nga 8%\98‘56 ensaehatig ciwfgﬂ)éﬁghallygmtwards of the screen
PCT/ AU98/500 6 dans.

Preferably, the pulsating means includes a reciprocating wall portion of one or more
hutch chambers which comprise the peripheral region, most preferably a portion of a
radially outer wall of the hutch chamber, including convergent wall surfaces which lead
to the hutch chamber concentrate outlet.

10

Preferably, the reciprocating wall portion of each hutch chamber reciprocates along a

substantially radial line of action which intersects with the screen.

A yet further form of the invention, applicable both to centrifugal and gravity (non-rotary)
IS5 jigs, provides a jig having at least one hutch chamber, said hutch chamber having a
reciprocating wall portion which includes convergent wall surfaces leading to a hutch

chambe: concentrate outlet.

BRIEF DESCRIPTION OF THE DRAWINGS
Further preferred embodiments of the invention shall now be described with reference to

20  the accompanying drawings, in which:

Fig. 1 is a sectional elevation of a centrifugal jig employmg a preferred pulsing hutch

arrangement; and
25  Fig. 2 is a sectional elevation of the screen, hutch and pulsating assembly shown in Fig. 1.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Fig. 1 shows a centrifuigal jig of the general type according to the Applicant's
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Received 8 July 1999 2
Preferably tohggﬁ)ssri pheral region includes a plurality of said hutch

chambers ~ W TRunferentially spaced abeut said axis, eacRCRAUB0REFATDer
havi ng respective reci procating drive neans for_ actuating the
respective reciprocating wall portion. 5 Preferably the reciprocating
drive neans includes a | ever driven by a respective - pushrod, and crank
means for reciprocating each of the pushrdds. Preferably each

reci procating wall portion is biased to non-pul sating position by
centrifugal notion of the jig. 10 Preferably each reciprocating wall

portion i ncMWiQBe/060 busiempinying a pulsios mpsbartisth lacarirding to the presntciheerstiohy each

reci procati wal | portion recjprocates. al ong a, suhstantially radial Line

of action V\Iﬁ%& ﬁeﬁ“ﬁ?lé‘?ogﬁtﬁ‘fcgom‘#}&?%%t“g’c‘?f ‘F\J.‘g%? descrlﬂ)edﬂé?tgll i"zthlahi’ﬂtﬁrér the

di scl osed hegsefts af WRICAQHe RkopBRABIdr&E byIERANBE laid ShalPndvP 86 dBREiBED Rlre
only briefly.

The centrifugal jig of Fig. 1 has a frame 10 supporting a jig drive motor 12, a crank drive
motor 13, a fixed launder arrangement 14 and cover 16 and a jig main shaft 18 which is

supported in bearings 20 to rotate about a rotational axis 22.

10  The main shaft 18 is driven by the jig drive motor 12 through jig drive pulley 24 and jig
drive belt 26. Mounted on the main shaft is a screen housing 28 supporting a screen 30
defining an inner chamber 32 and a number of hutch chambers 34 circumferentially
spaced about the screen. Mounted inside the jig main shaft for independent rotation in
bearings 35 is a crankshaft 36 with crank 38 for reciprocating a respective pushrod 40 for

15 each hutch chamber.

Ragging material 41 (shown in Fig. 2), such as run-of-mill garnet, aluminium alloy or
lead glass balls, is provided on the inner surface of the screen 30. The ragging is held
against the surface of the screen due to the rotation of the jig. The feed slurry entering the

20  inner chamber 32 through the feed tube 42 migrates to the inner surface of the ragging.

Hutch water is supplied to tube 43, passing through bores (not shown) in the screen
housing 30, into each of the hutch chambers 34 circumferentially spaced about the screen.
The crank 38 sequentially reciprocates a series of radially extending pushrods 40, with
each pushrod in tumn reciprocating a respective hutch chamber 34, as will be described

25  below with reference to Fig. 2. The reciprocation of the hutches causes pulsation of the

water in the respective hutches.

The ragging is repetitively dilated by the pulsation of the hutch water. This dilation

allows the higher specific gravity material in the feed slurry to pass through the ragging



on the basis of specific gravity, the nethod enploying the centrifugal jig

of claiml and including the steps of introducing the feed materi al
to the axi avoregsms and repetitively dilating the raggcithid%ooesy
activation of said pul sating neans. 20 There is further disclosed
herein ajig having at |east one hutch chanber, said hutch chanber
havi ng a reci procating wall portion which includes a concentrate outlet and
a convergence | eadi ng thereto. 254 Preferably reciprocation of
said wall portion causes pulsation of fluid in the hutch chanber so

as to effect repetitive dilation of a ragging layer in the jiag.

e ot L B e Sorbén S el thd WA clenfbeR) THERBAGate ot e AT odd

| ocat ed r adi outside a screen means support
2a the convergent walls 45 of the hutch to the radially outermost part of the hutch chamber

and passes through concentrate outlet spigot 44, which is aligned with a gap in the inner

wall of a concentrate launder 46. The lower specific gravity material in the feed slurry
5  does not pass through the ragging, but passes upwardly and escapes past the open top 48

of the inner chamber and then to a tailings launder 50,

The jig of Fig. 1 is mounted for rotation on an inclined axis 22 so that the ragging and
feed material in the jig will fall to the lower side of the jig when the jig is stopped or is
rotated only slowly. The inclined axis also requires the use of only one outlet from each

10  ofthe tailings and concentrate launders.

Screen cleaning apparatus 54 is mounted on the stationary jig cover 16 and extends into
the high side of the jig, pivoting and retracting between a cleaning position (shown in
Fig. 1) for cleaning the screen and a withdrawn position (shown in ghost) radially inwards
of the jig feed material, during normal operation of the jig. The cleaning apparatus

15  includes a high pressure water spray 56 and a series of scraper wheels 58 depending from
cantilevered cleaner head 59 and acting against the inner surface of the screen, which will
typically have a large number of circumferentially elongate slots extending therethrough.
The wheels have a series of projecting blades 60 disposed diagonally on their
circumference for forcing particles accumulated on the screen to be sheared off at the

20  screen surface and then forced through the screen by the water spray. The wheels are
resiliently mounted so as not to cause damage to the screen when an unusually resistant

particle is encountered.

In an unillustrated modification, the screen cleaner can include a plurality of spring-
mounted buttons on the end face of an enlarged cantilevered cleaner head 59 instead of
25  using scraper wheels 58. The buttons may be moved up and down across the screen

surface to shear off lodged particles for removal by the water spray 56.

The screen cleaning arrangement is applicable to centrifugal jigs and other equipment



Preferably the jig is a gravity jig and the hutch chanber is | ocated bel ow
a screen neans whi ch supports the ragging. BRI EF DESCRI PTI ON OF
THE DRAW NO¥O 9%0879% 1t her preferred embodi ments of the i nveRCTUSHET now
be described with reference to the acconmpanyi ng draw ngs, in which:
Fig. 1 is a sectional elevation of a centrifugal jig enploying a preferred
pul si ng hutch arrangenent; and 10 Fig. 2 is a sectional elevation
of the screen, hutch and pul sating assenbly shown in Fig. 1.
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 15 Fig. | shows a centrifugal
jig of the general type according to the Applicant's

employing rotating screens.

Fig. 2 illustrates the new pulsing hutch assembly in more detail.

With reference to Fig. 2, the inner surfaces of the hutch chamber walls are convergent in
the direction of travel of a particle - i.e. radially outwards for a centrifugal jig as
5  illustrated, or downwards for a non-rotary jig (not shown) - for example conical or

rectangular pyramidal, with the concentrate outlet spigot 44 at its apex. The radially
inwards portion 62 of the hutch is part of the casting of the jig screen housing 28, while
the radially outwards part sﬁr_rounding and attached to the outlet spigot 44 is formed by a
diaphragm 64 backed by a support block 66. Each support block is attached to the upper

10 end of a lever 68 pivoting about a fulcrum member 70 attached to the screen housing 28.

The lower end of each lever is attached to a respective pushrod 40.

When each pushrod 40 is forced radially outwards by the crank 38, the respective lever 68

forces radially inwards movement of the hutch diaphragm 64, with the resultant pulsation
15  of the hutch water in the hutch chamber causing dilation of the ragging. The concentrate

material passes through the ragging and exits the hutch chamber via outlet spigot 44 as

discussed above in relation to Fig. 1.

The heavy block 66 behind the diaphragm causes the hutch to be strongly biased toward
the radially outwards (non-pulsing) position under influence of the centrifugal motion of
20  thejig. This causes the hutch to quickly and positively return to this position after
actuation of the pushrod by the crank, holding the pushrods 40 against the crank 38 with
little or no "bounce”. This is an advance over the prior art, in which the pulse water
pressure was used to force the diaphragm return, and gives protection against damage to

the machine in the event of the hutch water supply being interrupted.

25 A spring actuated lever return 72 may also be provided to hold the hutch in the non-
pulsed position when the jig is stationary or is being rotated at very low speeds for routine

maintenance.
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W90/ 00090 WOt998e3mes oyi ng a pul si on mechani smaccording to I

i nventi on. mI’Lheygener al construction and operation of ?ﬁg%lﬁ%g‘%%
described in detail in that patent, the contents of which are

i ncorporated herein.by._.reference, and shall now be described here

only briefly. 5,::; The.¢antrifugal jig ¢f Fig. 1 has a frane 10
supporting a jig drivé:mot:or 12, a crank drive notor 13, a fixed
| aunder arrangenment 14 and-cover 16 and a jig main shaft 18 which is

di j . a,rotati.onal axis 22. . 10 The
i shat T8 POV (& Bl o Ouii Ry 308 Lo Ry SpBassR Mt iRty Borionser e | oy
24 and jig screen, mracomrdireletwitfthe Fes féretloOfie iri@ntidt, PhesdiBtt of Watdr Bfugg"

housi ng 28 supporting.a ,screen 30 defining an inner chanber and a
nunber of h u‘f’@‘iﬁ) & JS §ﬁn§‘1"rf"&fﬁ9@ theulsataryto the ragging iotedreatmiu Thistallows

bear i ngs 35 | £ Ui S il SR bopg bes e P BRBRGF B R reei R espect f ve

pushrod 40 fresultisg in lesotaténitantmerhiadembother operation of the jig.

Other advantages of preferred forms of the invention are increased energy efficiency and
smoother operation caused by a reduction in the volume of the hutch chamber, and thus
the volume of water pulsated, as it is no longer necessary to extend the hutch chamber
below the level of the screen. The volume of the hutch may be further reduced as the the
10 rapid pulsation of the hutch wall portion containing the convergent walls and concentrate
outlet assists discharge of the concentrate from the hutch. Higher density concentrate
slurries can pass through the hutch and the wall angle of the hutch can be reduced without
accumulation of concentrate on the hutch wall, thus allowing the use of a flatter, more
compact hutch. The reduction in hutch volume gives scope for production of higher

15 capacity jigs than capable with the prior art pulsion mechanisms.

A yet further advantage is more even dilation of the bed of ragging, allowing more
efficient use of the screen area and therefore increasing the throughput capacity of the jig,

due to the pulsator.

While particular embodiments of this invention have been described, it will be evident to
20  those skilled in the art that the present invention may be embodied in other specific forms
without departing from the essential characteristics thereof. The present embodiments
and examples are therefore to be considered in all respects as illustrative and not
restrictive, the scope of the invention being indicated by the appended claims rather than
the foregoing description, and all changes which come within the meaning and range of

25  equivalency of the claims are therefore intended to be embraced therein.




Ragging material 41 (shown in Fig. 2), such as run-of-mll garnet,

al um nium al | o% | ead gl ass balls, is provided on the inner surface
of the scr *N?%8¥7%5The ragging is held agai nst the surPaT/avssoasEe
screen due to the—rotattomof the jig. The feed slurry entering the 20

I nner chanber 32 tube 42 mgrates to the inner surface of
t he raggi ng. mmmuug Eﬂﬂm suppl led t@ ng t hrough
bores (not shown) kN theL soreen * OUBi ng THIS SHEBET WBEEN t he hutch
chanbers 34 circunferentially spaced about the scrggmcm e crank 38
sequentially reciprocates a series of radially™e dds 40, with
each pushro@LAIMSurn reciprocating a respective hutch chanber 34, as wll

be descri bed 25 bel ow W|th reference to Fig. 2. The reciprocation of the
hut ches cau gul S thn of water in the respective hutches.

The raggi ng 1 ,J)‘gel}aym(g,q containeg yaurted for miatios abent lislengithdingl aiiser .
This dilatigp con ainer ﬂh%ﬁ%@n bAMgl xlggigﬁ,ei petiphEtat k%}ﬂ%@%?ﬁﬁ thexidi RedifE T eed

slurry to pass throug raggi
PCT/ AU98/ 008% ?aggmg which is radially restramed by screen means, means for introducing feed

5 material to the axial region and means for pulsating fluid in said peripheral region so as to
repetitively dilate said ragging, characterised in that the pulsating means is located

directly radially outwards of said screen means.

2. A centrifugal jig according to claim 1 wherein said pulsating means includes a
reciprocating wall portion of one or more hutch chambers which comprise the peripheral

10 region.

3. A centrifugal jig according to claim 2 wherein each said reciprocating wall portion is a

portion of radially outer wall of the respective hutch chamber.

4, A centrifugal jig according to claim 3 wherein said reciprocating wall portion includes

convergent wall surfaces leading to a concentrate outlet of the hutch chamber.

15 5. A centrifugal jig according to claim 3 wherein the peripheral region includes a
plurality of said hutch chambers circumferentially spaced about said axis, each hutch
chamber having respective reciprocating drive means for actuating the respective

reciprocating wall portion.

6. A centrifugal jig according to claim 5 wherein said reciprocating drive means includes
20  alever driven by a respective pushrod, and crank means for reciprocating each of the

pushrods.

7. A centrifugal jig according to claim 5 wherein each reciprocating wall portion is

biased to a non-pulsing position by centrifugal motion of the jig.

8. A centrifugal jig according to claim 7 wherein each reciprocating wall portion iricludes

25  adiaphragm with a support block.
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4 : " and the screen and enter the hutch chanbers. The concentrate

material then travels al ong the convergent walls 45 of* the hutch to
the radi al Wy smesmsnost part of the hutch chamber andﬁ 0ngr.l.ough
concentrate outl et spigot 44 which is aligned with a gap int I nner

wal | of a C?W REF 46. The |ower spectfic gldVl Ly matertal in
the feed slirry %ﬂ-‘gg pass through the ra upvvardly
and escapes Lpast n.top 48 ofgthe |nn m "m n to a
tailings |aunder 50. The jig of Fig S rmunt on rot I on on an
inclined axis 22 so that the raggi ng and feed material in the jig

will fall tg Eﬁr&nv\jxy T%%'ag&r?ﬁxﬁtt@ﬁaiﬂlﬁ \Qflfksé]nteg& Jebi rdcﬁ%xgé \9&1‘?%%?%5 s

rotated only s I ncl| fed axi 0 requi r use only one
out | et fronresipricatsd alongfa substantialllyiradjsl larecbfcaonmewhmhmeﬂseamd&hshe screen.
Screen cl eaning apparatus 54 is nmounted on the stationary jig cover 16 and
extends int [ h| h.side of the_.i.g,, pivotin re rac I ng

bet ween a cr%aﬁlrﬁ‘ah?)‘g%ﬁep ALRE FATRRPTERts °fafged|'—’B©ter@)°“f%B$g?§F ? REVE¥ [ een
and a wi t hdpAyhnRRsdriof QR ARk Whgﬂh%fs)an%i‘ﬁl flolon, grgsmfé&x regxons bratdde 119
feed material, during normal operatlon of the jig e cl eaning apparatus
15 i ncludefom the gmablesmlbveammhsbna;adwyamﬂraamed@mse@emmegm apbrdingreel s
58 dependin ntllever d 59 act t he
i nner sur f @’8 SE) Spﬁﬁot%tgﬁg COWP? kselong&mﬂ?a?ﬁ’flﬁdf‘ thﬁgﬁeg%baéerh nber
of circunf efoait ikl egRhQRY MRtV 811@t¥rigetﬁé rdpidd 10 mbdis @lﬁgﬁlsatmg means

located directly radially outwards of the screen means.

il. A jig having at least one hutch chamber, said hutch chamber having a reciprocating
10  wall portion which includes convergent wall surfaces leading to a hutch chamber

concentrate outlet.

12. A jig according to claim 11 wherein reciprocation of said wall portion causes
pulsation of fluid in the hutch chamber so as to effect repetitive dilation of a ragging layer

in the jig.

15  13. Ajigaccording to claim 12 wherein the jig is a centrifugal jig and wherein the hutch

chamber is located radially outside a screen means which supports the ragging.

14. A jig according to claim 12 wherein the jig is a gravity jig and the hutch chamber is

located below a screen means which supports the ragging.
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The wheels have a series of projecting blades 60 di sposed di agonally on
their . circunference for forcing particles accunul ated on the screen

to be Sh&?{ﬁﬁ;sﬂgf at the 20 screen surface and then forl’(?é‘é}*‘f%f%ﬁ?ﬁh t he
screen by t'he water spray. The wheels are resiliently nounted so as

not to cause damage to the screen wpgn an unusual |y F-esi stant’ st -

particle is encountered. In an unillustrated -nodification, the
screen cl eaner can include a plurality of spring- nount ed buttons on
the end face of an enlarged cantil evered cl eaner head 59 instead of 25
usi ng scraper wheels 58. The buttons may be noved up and down across the

screen surface to shear off |odged particles for renoval by the water
spray 56. The screen cleaning arrangenent is applicable to
centrifugal jigs and ot her equi pnent WO 99/ 08795
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enpl oying rotating screens. Fig. 2 illustrates the new pul sing hutch

assenbly in nore detail. Wth reference to Fig. 2, the-inner-surfaces
of the hut gfpedggrler wall's are convergent in the direction of travel
of a particle - i.e. radially outwards for a centrifugal jiBCH4U88/00657
Il lustrated, or downwards for a non-rg}éuy jig (not shown) - for exanple
coni cal or rectangul ar pyramdal "M th the concentrate outl et spigot
44 at its apex. The radially i nwards portion 62 of the hutch is‘gggt
of the casting of the jig screen housing 28, while th adi al
outwards part s | h [ 70 4 is fjorned by
a di aphr agfp 64 back K is
attached to thellupder end ok _aNl exer N68™Npi Wt g a ful crum nenber
70 attached to [he [sefleepjhousy I each lever is
attached to ar tijve Wpushr od 40. X wod 40 is forced
radi al | y outwards tijhe{¢rank 38, t & espe € eva| forces
radi ally inwards eAenttlof the hutch di aph 64, wit he rafful t ant
pul sation 15 of t{e fhutigh water infthe hu Hha@eger SLAg dilation of
t he raggi ng. The co nt fat e ' sHes thrid At he raggi ng and
exits the hutch c r Wa outlfet /SpjQoy 44/ as di jssed above in
relation to Fig. A. T2e vy’ bl6c 6 bghi tH daphragm causes
the hutch to bg/styondl y i t r t hg rag ajll Jut war ds
(non- pul si ng) po Oy under iXfpueAce o't Entrlru <4 tion of
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20 t:'h__e.j'i g. This causes the hutch to quickly and positively retuPCIVAUIS00857

position after actuation of the pushrod by the crank, hol deogivddisculy 1999
pushrods 40 against the crank 38 with little or no "bounce". This is

an advance over the prior art, in which thg pul se water pressure was
used to force the diaphragmreturn, and gives protection agai nst damage to
the machine in the event of the hutch water supply being interrupted. 25

A spring actuated lever return 72 may _al so_be oV]. to hold the hutch in
t he non- pul sed position whe @m@%ﬂ@o@ﬁbﬁgﬂgry or is being
WO

rotated at very | ow speeds for routine mai nt enance.

99/ 08795

PCT/ AU98/ 00657 BACKGROUND BF INVENTION) t he pul sators directly and centrally
opposite the respective portions of  the screen, Jdn accordagce with the
first form of s inyspdiae rdates foies ew%a&naﬁﬂpagﬁm&reon ¢ basis o

differing specific gravities and especially, but not exclusively, to centrifugal jigs of the

5  general type described in International Patent Publication Nos. WO86/04269 and
W090/00090, in which a feed shurry is introduced into a rotating chamber bounded
radially by a screen provided with ragging on its inner surface, the ragging being
dilated repetitively to provide jigging action.

10  In WOB86/04269, the ragging is dilated by pulsing the water in a hutch chamber which
surrounds the screen. The water is pulsed by means of a diaphragm positioned at the
base of the hutch chamber. In W090/00090, a number of hutch chambers are
circumferentially spaced about the jig screen, with the water in the hutch chambers
being pulsed sequentially. Each hutch chamber has a diaphragm positioned below the

15  screen, with the diaphragms being actuated by respective pushrods driven by a central
crank assembly.

SUMMARY OF THE INVENTION

The present invention seeks to provide an improved pulsating mechanism for a jig.
20

There is disclosed herein a centrifugal jig having a container mounted for rotation

about a longitudinal axis thereof, the container having an axial region, a peripheral

region including one or more hutch chambers separated from the axial region by

ragging which is radially restrained by screen means, means for introducing feed
25  material to the axial region and means for pulsating fluid in said peripheral region so

as to repetitively dilate said raéging, characterised in that the pulsating means is

located directly radially outwards of said screen means and includes a reciprocating

radially outer wall portion of the respective hutch chamber, each reciprocating wall

portion including a concentrate outlet and a convergence leading thereto.
30
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whi ch each pulse is transferred fromthe pulsator to the raggi ng i BCT/AU98/00657

decreased. This allows - higher pulsation rates with greater Redé¢fkd8guly 1999
bet ween the pul sator and the ragging, 5 resulting in | ess water hamer

and snoot her operation of the jig. her advantages of preferred

forms of the invention are increased energy efficiency and snoot her

operation caused by a reduction in the volunme of the hutch chanber, and

t hus the volune of water pulsated, as_ it is.ng.Jo r necessary to
ext end the hut ®refersblyiihe periphetal I%%%\Hl‘ilwsP@UEFII%Pff%ng]?é@HH’%e vol une of
the hutch may he furthe : r AR Bertab B2 lrbPdBctife t he
hutch wal | port”frﬁtﬁmuacr‘]’tuglll %%g&f%é’ﬁﬁ%%%ﬁﬁgﬁih%ﬁ s and congens?r at e

outl et assi st s religrobaingarivé nicass fooasteating dhecre§pectivet feeiptogating wall pirtion.densi ty
concentrate slurries can pass through the hutch and the wall angl e of
t he hutch can be reduced w thout accunul ati on of concentrate on the
hutch wall, sth ' dfibe Redrs Mdiides a M¥efdriven by aGedieatte hut Ch.
The reductign ;iﬁe%ﬁb%’&xggc ngcaglﬁges escgpg for production gf hi'gher 15
capacity jigs tpushrodcandickankwndahs foneeciprocating eachmilthes pushnods hani sns. A
yet further advantage is nore even dilation of the bed of ragging, allow ng
nor e efficient use of the screen area and therefore increasing the
throughput capaslyabBf edch fecliprfeating wall peHRn!i@biadtd t6HbSphl8dting position byhi | e
particul ar enbﬁ?rrengs of thﬁirs i__n\g/ent ipgn have been degcri bgéj, it wy\r]l be
evident to 20 cehiifegadkiotibrdfthajighe art that the present invention may be
enbodi ed i n .ot her specific forns W t hout departing fromthe essenti al
characteristics thereof. The present enbodinents and exanpl es are
therefore to beppribifiaich dediftoditing wWRHRREICH iAcludds a\dsd Witk 8 uppoit block.
restrictive, the scope of the invention being indicated by the appended
clainms rather than

),

Preferably each reciprocating wall portion reciprocates along a substantially radial line

of action which intersects with the screen.

15
There is further disclosed herein a method of separating components of a feed material
on the basis of specific gravity, the method employing the centrifugal jig of claim 1
and including the steps of introducing the feed material to the axial region and
repetitively dilating the ragging by activation of said pulsating means.

20

There is further disclosed herein a jig having at least one hutch chamber, said hutch
chamber having a reciprocating wall portion which includes a concentrate outlet and a

convergence leading thereto.

25  Preferably reciprocation of said wall portion causes pulsation of fluid in the hutch

chamber so as to effect repetitive dilation of a ragging layer in the jig.

Preferably the jig is a centrifugal jig and wherein the hutch chamber is located radially

outside a screen means which supports the ragging.
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the for egoi,ng description, and all changes which come within th PCT[E“UQS/OOGS”
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and range of -25 equi val ency of the clains are therefore inten
enbraced therein.

PCT/ AU98/ 00657 2a
Received 8 July 1999 7
CLAI V5. 1. A centrifugal jig having a contai ner nounted for

rotati on about d’rbfembilyﬂldmgasagravxtyﬁglandtlfcém&hfchamb&mlwitadlbélbwfﬁétd&ﬁ an
axi al region, rﬁerlgY er.al l%ntﬁn i ncl uding one or 5 nore hutch chanbers
separ at ed from t BiR2EMEgi ng which is radially

restrained by screen means, neans for introducing feed material to the
axi al region and means for pulsating fluid in said peripheral region
so as to repetltBREWDESCWOFTHEDW characterised in that t he

pul sati ng nmeans ed .directl cr een
means and i ngruaﬁ@gpﬁrgtWMPﬁWb%Fégﬁ X%S’f‘éﬁﬁ{/\%qwb%mm?ﬁﬁs
Lgﬁggﬁ: :‘\élltetht choqm&hpamuﬁﬁmgg,r@%ﬁmgg wal | portion including a

Fig. 1 is a sectional elevation of a centrifugal jig employing a preferred pulsing hutch
arrangement; and
10

Fig. 2 is a sectional elevation of the screen, hutch and pulsating assembly shown in
Fig. 1.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
15 Fig. I shows a centrifugal jig of the general type according to the Applicant’s

AMENDED SHEET (Atticle 34) (IPEA/AU)



a .

outl et and a convergence | eadi ng thereto. 2. A centri f upet/AU98/00657
according to.claim1l wherein the peripheral region includes a Received 8 July 1999
pl urrality® of said hutch chanbers circunferentially spaced about said axis,
each hutch 15 chanber having respective feciprocating drive neans for

actuating the respective reci procating wall portion, 3. A
centrifugal jig according to claim2 wherein the reci procating dri ve nmeans
i ncludes a | ever driven by a respective pushrod crank nmeans
reciprocating 20 each of the pushrods. Uﬂl"” H'ﬂjﬂl m gal 'i
according to clai .Wherein each reciprocating

bi ased to non- "ng position by centrifugal mot i‘on"of "t he iig. 25
5. A centrifugal jig according to claim4 wherein each reciprocating
wal | portion i ncludes a diaphragmw th a support blo .
A centri fugal j i g adcesmiifigal vig having contginer soyn chgF lioéaé‘ioﬁr%%‘&tq ]ﬁﬁg‘Wﬂ“Fa?
portion )

P eh i nt er sec ts i tﬁﬁaﬁeﬁgﬁkﬁcr Qx%a@m%‘%%ﬂég%ﬂ,)ipéﬂﬂdeﬂl rédiGfineludfipldnedr

5 more hutch chambers separated from the axial region by ragging which is radially
restrained by screen means, means for introducing feed material to the axial region
and means for pulsating fluid in said peripheral region so as to repetitively dilate said
ragging, characterised in that the pulsating means is located directly radially outwards
of said screen means and includes a reciprocating radially outer wall portion of the

10  respective hutch chamber, each reciprocating wall portion including a concentrate

outlet and a convergence leading thereto.

2, A centrifugal jig according to claim 1 wherein the peripheral region includes a
plurality of said hutch chambers circumferentially spaced about said axis, each hutch

15 chamber having respective reciprocating drive means for actuating the respective

reciprocating wall portion.

3. A centrifugal jig according to claim 2 wherein the reciprocating drive means

includes a lever driven by a respective pushrod, and crank means for reciprocating
20  each of the pushrods.

4. A centrifugal jig according to claim 2 wherein each reciprocating wall portion
is biased to non-pulsating position by centrifugal motion of the jig.

25 5. A centrifugal jig according to claim 4 wherein each reciprocating wall portion
includes a diaphragm with a support block.

6. A centrifugal jig according to claim 1 wherein each reciprocating wall portion

reciprocates along a substantially radial line of action which intersects with the screen.
30
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30 . 8 7. A nmet hod of separating conponents of a HFERAU9IS/00657
mat eri al on the basrs—of—specific gravity, the nethod enplRssting & Jasy 1999
centrifugal jig o[; i wh includi ng the steps of i ntroduci ng the
feed material to Immﬂﬂaggﬁand repetitively dilating the ragging

by activation of said puls ans. 5 8 8. A jig having at | east
one hutch chanber, said hutch chanber having a reci procating wall
portion which includes a concentrate outlet and a convergence | eadi ng
t her et o. 10 7. 9. A methgd of saparatingh doghpofents of afe8d wiitsrial on thrbapis of gpécific of
said wall portion causes ul sation of fluid in the hutlch chanber so as
to effect repeBPYitydhemethod emp thegsgirifgeal jig of claim 1 and including the steps of

introducing the feed material to the axial region and repetitively dilating the ragging
by activation of said pulsating means.

5
8. A jig having at least one hutch chamber, said hutch chamber having a
reciprocating wall portion which includes a concentrate outlet and a convergence
leading thereto.

10 9. A jig according to claim 8 wherein reciprocation of said wall portion causes

pulsation of fluid in the hutch chamber so as to effect repetitive dilation of a ragging

layer in the jig.

10. A jig according to claim 9 wherein the jig is a centrifugal jig and wherein the
1S hutch chamber is located radially outside a screen means which supports the ragging.

11. A jig according to claim 9 wherein the jig is a gravity jig and the hutch

chamber is located below a screen means which supports the ragging.
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(57) Abstract

A centrifugal jig has a container mounted for rotation
about its longitudinal axis {22), separated into an axial region
(32) and a petipheral region by ragging material (41) supported
by a screen {30). The peripheral region is composed of a series
of hutch chambers (334) with reciprocating wall portions (45)
located radially outside the screen (30), for repetitively dilating
the ragging, Also disclosed is a hutch chamber construction
applicable to both rotary and non-rotary jigs, having a recipro-
cating wall portion (45) which includes convergent wall surfaces
leading to the hutch chamber concentrate cuflet (44).
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