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UNITED STATES PATENT OFFICE.

FRANCIS JAMES ODLING AND WILLIAM JAMIESON, OF MELBOURNE,

VICTORTA, AUSTRATIA.

“-wETMAGNE__T.I_C ORE-SEPARATOR.

No. 815,113,

- Specification of Letters Patent.

~ “Patented March 13]1906,

~Application flled May 19,1904, Serial No, 208,652,

- To all whom it nmuLy conecern: -
Be 1t known that we, Fraxcrs Jayes Op-

~ LING, minimng engineer, residing at No. 2

Princes Walk, Prmeces Bridge, and WiLLiam .
“JAMIESON, gentlemian, residing at Broken Hill
31 Queen street, Melbourne,

Chambers, No.

. in the British Stats of Vietoria, Common-
- wealth of Australia, subjects of ale'-'King of
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partly by capi

Great Britain and Irelund, have invented a
new and useful Improvement in Wet Mag-

netic Ore-Separators, of which the following |
18 a specification, ot

This invention relates to an improvement,

In wet magnetic ore - separators whereby a !
web, wall, or connecting-link of water (here-
Inafter called a “water web”’) is created or
formed in the magnetic. field. and into which
water web the pulverized materials under

treatment pass in order that the magnetic
particles may be attracted by the pole or

poles, while the non-magnetic particles pass
with the water to waste. To produce the
-saild water web, it is necessary to cover one or

both of the poles with ashield of non-magnetic
material, and which shield has a .coating of

water imparted to it and is arranged to lie

above the chute; table, or appliance by which

the pulverized ore under treatment is fed-to
‘the magneticfield. . Said waterweb iscreated
and- maintainéd (although the water is con-
down' the chute or table) .
ary attraction from: the.
“wetted”” or water-coated shield and partly

tinuously ﬂowinﬁ

by each attracted grain of ore carrying water

35

with it, and hence said water:web constitutes |
an easy passage-way or conduit for the par-
‘ticles of -ore capable of magnetic attraction

~ -~ which are in the pulverized ore-grains flowing

10

down in the water on the chute or table.
The pole or poles are placed at such a dis- |
tance apart as not to touch or intercept the
flow until the water web is formed and main-

1' | tained. |
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In order that the invention may be well
understood, it will now be described aided by
a reference to the accompanying sheets of |
drawings, which show how the watef web is
~created -in wet magnetic ore-separators, and-

in which— -~~~ 7
Figure 1 is a front view,and Fig.2 a plan,
of a magnetic se})amtor, while Fig. 3 is a ver-
tical section on line ¢

- -5 are detail sections of the poles, the former

showing the water-pipe wetting the shield

+ H and H:

me @ @, Fig. 1. - Figs. 4 and.

and the latter the water web created between

the feed-table and the upper pole in the mag-
-netic field, while Fig. 6 is a detail end view of

55

the poles and the sheathed discharge-disk.

Kig. 7 is a detail view showing as-an alterna-

tive the water web formed between circular
‘poles. . '

in Figs. 1 to 6 are covered with a shield B,

which is in the form of an endless V-shaped,
rubBer band supported on small sheaves B,

and to one of each set of sheaves motion is
imparted by a belt-pulley B  Said shield B
1s coated with water issuing from a small

60

- The _upper }')L"Ol'es A in the ap'pajra,tus shown

open - ended vertical pipe C, arranged just

outside the magnetic field, and out of the

| upHer end of said pipe the water slowly flows
an

d adheres to the shield as it is passing into
the magnetic fieid, wherein the water on the

~shield attracts the feed-water to form the
‘water web D. - The upper and lower poles A
and A’ are shown of V shape, and they may

be arranged horizonfally or vertically oppo-

position which will allow the pulverized ore.
to be fed in water onto a table E, to which a

percussive cr vanning motion is given by any.

well-known mec¢hanical means, as by a crank
movement K, and'said table passes under the

shield-covered pole A, so that the aforesaid
water web D may be created or formed in.
-the magnetic field. Table E-is shown pro-
-vided with a feed-hopper ¢, and the table is

L A

75

site each other or nearly so, or, in fact; in any . .

-80 

carried by spring-supports E’, projecting up

4

from. a bracket E?, bolted to the lower pole-

'_Pie_ce.- ; Lo

. E*1is a launder to receive the ‘waste water -

| and non-magnétic materials, and ¥~ and F’

arewater-jets operating on a sheathed disk G.
In place of the rubber-band shield ‘B: a

brass or other non-magnetic traveling shield

may be em})loye'd; S

9°

L% o SN
" n :

_ are.upper a,nd lOWe:I"l_-yoke'—pieces B
-carrying the poles, I the core - piece to the

upper and lower faces -of which the voke- .

pieces are secired, and J is the insylate cop-
per-wire bobbin. | |

~ This formation”of the water web may be
| created on any type of magnetic separator -

100

having the poles and feed-table suitably situ-

ated for the purpose and with one or both of

I0h"

the poles furnished with a shield, which is
wetted, as hereinbefore stated, or as an al- =~

ternat

ve the poles themselves may be.ros .
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tated 01‘ reciprocated, and in such case a
shield is not necessary. For instance, as
shown in Fig. 7, the poles A and A’ are whn-
drical and caused to be rotated, the upper
pole having longitudinal strmq of non-mag-
netle conductmw material @’ on-its surface
while the feea-t&ble i terminates at the 51(19
of the water web I, whlch is formed between

- -the poles.

10

i

In the working of the apparatus skown in
Figs. 1 to 6 the pulverized ores are fed with
water to the chute or table, and as the water

‘web D is created and ma,mta,med in the mag-:

netic field it ‘serves as a conveying medium
for the magnetm mineral, which when at-
tracted 1s retained ag&mst the shield until

“such ‘tlme as the shield passes beyond the

. 20

- tlcles will lea,ve or dro!

28
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- -they are repehed by the reversal of the mag-

_ing particles will be qwerm off by the water
. 35

. poles are ﬂmpmved, s 1s shown in Fig. 7, fm} |

~end of lower pole-piece, where the magnetic
-field becomes weakened by reason of the for-

mation of the upper poles with peaked pro-
longatmns P, snd hence the magnetized par-
“from the shield and
follow the magnetie field to and upon the re-
! volving disk G and inwhich transit they are
sided by a water ]et F playing on the shield.
Tm,. upper part of the disk G and the parti-

«ies thereon are influenced by the upper pole-

Emce while the lower part of the disk 1s in-
ueneed by the opposite polarity of the lower
pole—pieae .~The said magnetic particles will
then be carried by the révolving disk until

netic polarity in said disk, while any adher-

jet F'." Again, when cylindrical revolving

- magnetic mmem! or p&l’ti(,ieb will be carcied

.40

by the upper pole to outside the magnetic

field and thereat be swept off with a water
jet, as before described. -

Havmﬂ vow described our invention, what

we claim as new, and desire to secure by Let-
- ters Pa,tent 15—

- extending horizontally, of L tab
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1. in a magnetw sep&mtor the combina-

tion with a field-frame having onosed poles

between said polés, means for feeding a mix-
ture of waterand the material tobe separated
to said table to flow below the upper pole, a
band of non-magnetic material adapted to
travel horizontally and adjacent to the face

and said table.

2. In a magnetic Sﬂp&‘i‘atﬁl‘ the combina-
tion with a feld - frame having upper- and
iower poles extending hvz)r}mntallv, 1P & guid-
ing-ta ble extending between the Do iﬂ;.,,me&ns
for fﬁe.,u*l”' a mixture of water and the mate-
rial to be heparated along smd tabl e and be-

low the upper pele, an endless band of non- |

magnetic material ad]ﬂ.{‘*{' it to the face of the
upper pole, means for {::ma*rw ‘3*’35 endloess
band to travel, and means for maintaining r;j 8
water web between said fréwch uz band a

".f

eﬁitcndmcr -

ol are

815,118

said table, the magnetic particles being car-

ried by sald web to be ddwered at the blde of
.the poles.

3. In a ma

tion with. a field-{frame having upper and

‘lower poles extending horizontally, of a sup-

Ort mg table or apron extending between the
aces of the poles, means for causing a mix-
ture of water and material to be sepdrated to
flotv along said supporting-table toward the
po]e—fa,ces a band of non-imagnetic material
disposed adjment to the face of the upper
ole means for causing said band to travel
onmtudmﬂlly along said upper- polb face,
means for maintaining & film ov coating of
water on sald band, and means for maintain-
ing & water web between said film and the

‘water on said table, the magnetic particles
being carried by said traveling filin and de-

livered at the sides of the poles,

4. In a magnetic separator, the combina-
tion ‘with a field - frame having upper and
lower poles extending longitudinally and

separated by an &u'wtrap of & gllid}.‘lf‘f table or

apron exte snding through saxd gap and near
the face of the upper pole means for {feeding
the material to be separated to said tahle
means for vibrating said table to cause the
material thereon to be moved toward the up-
per-pole face, & band of non-magnetic mate-
rial admceqt to the upper-pole Tace,
for causing longitudinal travel of seid band,

gmetic separator, the combina-
!

- means’

A

75
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and mesans for mamtalmnﬂ a film of water on -

salq tmvelmg band, the 111afrmt1s:- material.
bemn‘ reco weu by ‘”’flld hlm &nd carried there-

by to be delivered at the side of the poles.

‘5. In & magnotic af‘*‘q"if&‘tm the combina-
tion with a field-freme hm"mw ax upper and
8 lower pole-pilece extending hor izontally and
separated by an air-gap, means for causing a
film of water tp trave ? longitudinally 1lmw
the face of the upper pole-piece, a supporting
table or apron extending throufrh sald air-
gap uear the upy 1r-pole f&ce means for feed-
g material to. e separ ated to said table or
apron, and means for vibrating satd table to
cause the material to move toward the u pper-
pole face, the magnetic particles of the mme—
rial being attrected 1 oy the upper pole and
conveyecf by the tr a:velmfr water film th Creon

1o be deliv ered at theside of the pole- -plece.,
of the upper pole, ﬂ,ﬂd means for maintaining |
a water weh between said nonsmagnetie band _

6. In a magnetic separator, the combina-
tion with 1 oles of means for maintaining a
traveling film of water on one pole, means for
feeding the material to be qepamted toward
sald film whereby the magnetic particles are
attracted by the pole and carriedd Ly the il
to the end thereof to be delivered.

7. 'In a magnetic separator, the combina-~
fion with ﬂl‘iﬂ'l’l“tl(} poles separ ated by an air-

gap, of a m,xpp(}rt,mw—tmﬂ » extending through -

sald alr-gap near one pole, means For mndmfr
fript erm to be separated to said table and to-
ward bﬂld poie; means for maintaining a wa-

ter web between said pole and said tﬂble, At

100

104

110

175

120

125

1 30




- 815,

- means for causing said water web to trayel |

- whereby the magnetic particles are attracted
. by said pole and conveyed by said traveling

' sald gap near one pole, means for -causing a |
~ film of water to travel along the face of said

10

- and table, the magnetic particles being 2%-

15

| 20

.. pole-piece, means for feeding a'mixture of wa-

25

- for maintaining a traveling filmof water along
sald upper-pole tip, said film and the water
~ on the table cosperating to form a thin web

- delivered. .~ " ® B
10. In a magnetic separator, the combing-
tion with a field - frame having upper and

'35

and material to be-separated. to said table

tion with afield -frame having upper and

-~ and toward the upper-pole tip, and means-

- netic particles ‘being attracted by the ‘upper
- . pole and conveyed by the-traveling film to be

“lower pole-pieces extending horizontally, said: .
ole-pieces _hgvinf V-shaped tifs separated |

. by an air-gap, , able

~ through said gap near the tip of the upper

46 ' 8

- water betweéen the upper-pole tip and said ta-

water web to be delivered. = o o
" 8. In a magnetic separator, the combina-
tion with- magnetic poles separated by an air-

gap, of a guiding-table extending through

pole, means for feeding a mixture of water
and toward said pole, sald film and water co- |
operating to form a web between sald pole -

tracted by said pole an conveyed by said

traveling film and web to the side of the pole L 13. Ina magnetic separator, the combina-
to be dehvered.: o |

9. In a magnetic separator, the combina-

lower pole-pieces extending horizontally, said

ole-pieces having ‘V-shaped ti{)s ‘separated |
Dy an air-gap; a guiding - tab

_ e extending
through said air-gap near the tip of the upper

‘ L) -

ter and material to be separated to said table

[

between said pole-tip and the table, the mag. l

-

8 guiding - table extending

pole-piece, means for maintaining a web of

ble, means for causing sald web to’ travel

N longitudinally along the upper-pole tiy ,eans |

. . water web 'Wher_e_bflr
+ are attracted by th

50

- tion with a field-frame 'hai_ring,_u*p_per"ﬁ,nd_-','f.'y_;shap?_d:t_ips__se arated by a suitable air- -

| 8ap,.a-guiding-table exten ing near the up-
{ per-pole tip, a band of non-magnetic ipgte-
| rial embracing the point of the upper-pole 1z¢ -

‘Jower pole-pieces, said p _
.. shaped tips separated by an air-gap, a guid-
Ing-table extending through said air-gap near

55

*-the upper-pole ti-, means for causing a film
of water-to tmveﬁ‘longltudinally along the tip

: r

6%

~ material to be separated to -said table, and
6o

. ]

-the magnetic particles
_ e upper pole-piece and
conveyed by the traveling ‘water web to be
delivered. L
11. In a magnetic separator, the combina~

L]

ole-pieces having V-

of the upper pole-piece, means for feeding.

||‘I.

12, In a mdgnetic separator,. thel'éol_ﬁ!ﬁlb_iﬁ&- l

!

l

118 -

tion with a field - frame having upper and -
lower pole-pieces, said pole-pieces having V-
shaped tips separated by an air-gap. of a=
guiding - table - extending through said gap
near the upper-pole tip, a band adapted to 70
embrace. the point of the upper -pole tip,
means for causing said band to trawvel longi-
tudinally along said pole-tip, means for sup-

lying water to said band whereby a thin
m is formed thereon, and means for feeding 75
‘material to be separated to said table and to-

‘ward said film whereby the magnetic par-
ticles are attracted by the upper pole-piece
and conveyed away by virtue of said travel-

30
tion with a field-frame having pole-pieces ex-
tending horizontally, said pole-pieces having
V-shaped tips separated by a suitable air. © .
gap, of a guiding-table extending through 85
sald air-gap near said upper-pole tip, a bapd
of non-magnetic material embracing the end
of the upper-pole tip, means for causing said
‘band to travel longitudinally slong said up-

_per-pole tip, means for maintaining a film of g5
- water on said band, . ans. fc
- material to be separated to said table and to- -

and means for feeding

.W&i‘d S&id ﬁlm rwbereby. the" ma,gnetic' par-

| ticles are attracted by the upper pole-piece '

and conveyed away to bé delivered by virtue 95 .

~of the film traveling with said band. = .

‘14.. In a magnetic separator, the combina- -
tion with a field-frame having upper and
lower pole-pieces , 8ald pole-pieces having V-
s._hap_e&) tips separated by a suitable alr-gap, 1oo
of a guidlj?ﬂg -table. extendihg through said =~
air-gap near the upper-poie: tip, a band em- -
bracing the end of the u ,perflpole tip -and. .
adapted' to travel longitudinal y along said
tip, means for maintaining & film of water on 1 oy

-sald band, means for feeding a maxture of wa- -

ter and material to be separated to said table '
and toward said film, said film and water co-

id.| operating to form a traveling web between. - o
the upper-pole tip. and said table, the mag- 110

netic particles being attraeted by said uplper
‘pole-piece ‘and conveyed away to be deliv-

| ered by virtue of said traveling web. ~

-.-15. Ina'megnetic separator, the combina~

tion with a field-frame aving pole-pieces ex- 115

tending horizontally, said po e-pieces having

| tip, means for causing sald band to travel
.| longitudinally along said-pole-tip, means for |

‘supplying water to said band whereby a thin:

a.mixture of water and material to be sepa- 125

sep: _ ind | film is formed thereon, and means for feeding
means for vibrating said table to cause-the | ¢ '
- partieles thereon to be ‘conveyed toward said |
~traveling film whereby the magnetic parti-
- cles are attracted by the upper pole-piece and
- 1. conveyed away by said trave ing film.

| rated to said.table and toward said bend,

-sald, film and ‘water cooperating to form a_ = -
iraveling wate betwe ,
-and. said ‘table -whereby the magnetic par-

water web between said ‘pole-tip |

ticles are attracted by the upper pole-piece 130 o
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" and conveyed to one end thereof by virtue of

the traveling web.

KO

15

20

of whereby  t!
Jleased and delivered.

16. In a magnetic separator, the combina-

‘tion with a field - frame having upper and |

iower _({)ole-pieces, said pole-pieces having V-
shage tips separated by a sultable air-gap, &

“guiding-table extending near the upper-poie ;
- {ip, & band of non-magnetic. material em-

bracing the pointof the upper-pole t1p, means

for causing sal
nally along

taining a film of water on said band, means

for feeding-material to be separated to said
table and toward said band whereby

the
magnetic particles are attracted hy the up-
per pole - piece and conveyed to the cnd
thereof by the film traveling with said bang,
and means at the end of the upper pole-prece
for decreasing the attractive inftuence there-
the magnetic particles are ve-

" 17. In a magnetic separator, the combina-
tion with & field-frame having an upper and a
lower pole-piece extending horizontally, sad
pole-pleces - having V-shaped tips separated
by a suitable air-gap, a ouiding-table extend-

81D

|

A1

d band te travel lengitudi-
said pole-tip, means for main- |

. -

ing. near the upper-pole iip, band of non-

‘magnetic material embracing the pont of the

upper-pole tip-aiid adapted to travel longitu-
dinaily along said tip, means for feeding a
mixture of water and material to be sepa-

rated to said table and toward said bang,

means for supplying water to seud band
whereby a thin flm is forined thereon to

L]
L .

travel therswith, said film codperating with
the water on said table to cause a thin web
between said pole-tip and said table to travel
longitudinally across the table, the magnetic
nartieles being attracted by the upper polc-
sisce and conveyed by said traveling web to
ihe end of the pole pece, and means for di-
minishing the attractive influence at the end
of the pole-piece whereby the magnetic par-
ticles are released to be delivered.

Tr witness whereof we have hereunto
our hands in presenece of two witnesses.

FRANCIS 1158 QODLING.
. .
; Y1

£ T AN
| e 'J:..E"L A3 b .
WITLLIAN JAMIKSON.

Witnesses:

BGroLiNGTON BODYCOMB,
W J. S, THOMPSON,

2,
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