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UNTTED STATES

PATENT OFFICE.

GEORGE KILGOUR OF \VESTMINSTER ENGLAND

APPARATUS FOR SORTING MINERAL..:.

SPECIFICATION forming pa,ru of Letters Patent No. 413 188, dated Octobel 22, 1889.

Apphcatmn filed Fehruary '7, 1889, Serial No, 299,069, (No model.)

To all whom it ma Y CORLCEPrTL:
Be it known that I, GEORGE KILGOUR, cwﬂ

- engineer, a sub;ect of the Queen of Grea,t

15

20

Br 113(1,111 remdmw at 2 Vletmla Mansions, Vie-

toria btleef in the city of Westminster, Eno-
land, have invented certain new and uqetul
Improvements in Apparatus for Sorting Min-
erals or other Bodies, of which the fo]lomnﬂ*

18 a specification.
1O

My invention relates to that class of appa-
ratus in which the material to be treated is
subjeeted to the frictional action of water in

‘a closed vessel, in such manner that the ma-

terial 1ssorted according toits specl fic gravity.
The object of my 11nprovement 1s to secure
a compact, simple, and efficient machine; and

my improvements consist in certain ncwel.

combinations and organizations of instru-
mentalities helemaftel deseribed, and spe-
cifically designated in the claims at the end

~of this specmeatmn.

._30

35

to remove the material ther ei"lom
matically-operated signal gives warning when

40

In order to earry out myinvention I mount
upon an axis substantially vertical a rotating
‘disk, provided on its upperside with a Splml

channel leading from its periphery to itscen-
ter, with an opening in the disknear itsaxis,
so that the material to be sorted is ﬂradua,ll;y

fed from the circumference to the center.

This disk is immersed in atank or vessel sup-
plied with water, and is provided with check-

boards or other means of causing the diskand:

the fluid in which it is 11111ne1sed to traverse
relatively to each other. The weight of the
disk and material thereon is par tla,l]y counter-
balanced by combining a float with the disk.

‘When the channel beeo;me% full of material, it

1s eleansed by reversing the rotation of the
disk, the check-boards 1311@11 acting asscrapers
An auto-

the channel is full. Aftel being dl&(ﬂl&l oed
from the disk or channelthe m&teu&lmay be

- conveyed to any suitable point desired for

45

further treatment.

The accompanying dmwmgs 1ep1*esent all
my improvements as embodied in one appa-
ratus inthe waybest known to menow. Some
cf them, however, may be used without the

‘others, and in apparatus differing in details
50

of constl uction from that herein shown
In the accompanying

represents a vertical central SGthOll ihrough

drawings, Figure 1

| so much of a band-maehme embodymrr my

improvements as is necessary to illustrate the
subject-matter claimed.
view showing one way of boundmﬂ' analarm

IFig. 2 shows & diagram plan view of the splml
ehcmnel Fig. 3, a blde elevation of the disk- -

'challllel the air-chamber or float detached.

Figs. 4, 5 6, 7, and 8 represent, diagrammati-
cally,cross- seetmns of various modifications of
the form of the channel.
matic plan view of the radial bla@e Whleh car-

-riesthe check-boards. Fig.10isa vertical see- -
tion therethrough on the line ¢ d of Fig. 9;

Fig. ‘11, a Slde elevation of radial blades

adapted to impede therevolution of the water
Fig. 12 is a diagrammatical

with the disk.
vertical axial sectlon showi ing hewa series of
disks may be arranged in dlff&] ent vertical

planesand opelatmﬁ' successively on the ma-
terial.
section tthU_U‘h a modified form of the appa-
ratus in Whlch the water is made to revolve

Fig. 13 represents a vertical central

while the channel remains quiescent.

‘The drawings show a tank or vessel A of |
circular or othel suitable form- with & Sub-:
%tantlally vertical shaft or spindle B jour-
naled in suitable bearings in the cover or
frame-work ther eof and carrying a horizontal
disk C; provided on its upper surface with a

Fig.9isa diagram-

Fig. 1* is a detail 55

6o

75

spiral channel D, and baving underneath it

an air-chamber or float E, to GOLIHterbalanee
the weight carried by the spindle.

In large machinés provision 1111ﬂ1113 be made
for pumping more air into the air- ehambel or

allowing a certain amount to escape there-

from
by the -disk.

known ways.

according to the weight of - ore carried
Tn such 1"[1&(3]111165 the spindle
would be driven by power in smtable well-

Radial blades ¥, as shown in I‘N 1 are

fixed in the tank above the spiral ehannel to.

prevent the water in the tank f101]1 1*evolvmu'
with the disk.

The water-level is 111(110&1:@'1 by the lme w

W in Iig. 1.
The cr ushed ore is £ecl Lhroun*h a chute K

into the spiral channel near the periphery of

the disk as it rotates. This materialis gradu-

ally conveyed to the center of the machme,-
where the refuse tailings are discharged
through a central opening (! in the disk 111130
- a chute G, inclined ’Loxmrd. the cir cumfel ence

95
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§the side of the tank, from whence: they are
¢onveyed elther coutmmmshf o1 Intermit-

tently by an endless- chain elevator IT,oper-
~ating in usual well-known ways, whmh dis-
. §ehawes them at any desired point.:
o material containing the heavy metallic par-
~ ticles is discharged over the periphery of the
' spiralchannel'upon an annularinclined chute |
1, from whence itmay be removed by: another
endless elevator similar to the one II above
-described, or in any other suitable manner.
W hen the channel has become filled with:
golid material which must necessarily be re-:
15 moved, warning is given by means-of a bell |
REUREENE PR Oper‘tted bv an: endwme-mewno lever or |
' spindle L/, the lower extremity of which car-:
+ ries a knob or blade L* which at the proper |
time is raised: by coming: in eontact wﬂ:h the;
solid material in the elmamel SRR
. ~ The bell may be sounded in v u*lou% way%; |
EEEEE éby well-known apparatus forming no part |
.of the subject-matter herein claimed. One |
- "way of'operating the bell is shown 1n. Fig. 18,
in whieh a bell L, of ordinary eonstructlon 18
‘mounted on the frame L°.
-sists of ashanlk [ and a head % the shank be- .
“gecured to the frame L3 zmd 1]01’*111&11?5
| pres&efl mward the Dbell by a spring 1L,
~spindle I, which moves Veltl(}{:ﬂl} m ﬂle ap-
paratus,is formed with an inclined head,
~+ whieh engages with an inclined knob or: de-é
i tent on the Sha,nk .

dle isremoved from the: kn@b on thebell-ham-

The channel may be cleaned, When dealred

by lowering into it a scraper or series Of

check-boards or ser apers M, mounted in well-
known ways upon one or more of the radial
blades I F, so as-to be capable of sliding lon-
mtudmally thereon to accommodate the vary-
ing distance of the channel from its axis of
111013101’1 The disk ordinarily revolvesin such

“direction as to cause the material to be fed

from the circumference to the center. This
motion of course is reversed in cleaning the
channel, as the material therein hasto be fed
from the center to the circumference. This
cleaning may also be effected without the use
of scrapers by reversing the revolution of the
disk when immersed in the water, as will
readily be understood: The material may be
subjected to longer treatment or a greater
range of velocity by placing a series of disks
one below the other.
Fig. 12 shows a diagram Of two disks ar-

| anﬂ'ed in different horizontal planes and

with their axes in different vertical planes, by
which means one may be driven with a greater
velocity relatively to the other by usual well-
known means.

The channel is shown in Kigs. 4 and 12 as
made with a horizontal bottom rectangularin
cross-section. I pretfer, however, to make the

| terial on that side::

figures;

as shown in TFig. 13,
made to revolve in one direction: whﬂe the
éehmme‘i reyv olveﬂ in the other in well-known -
ways. .
My 1mp1 ovu:l appm*&tus can c‘blSO be 118(3::1 EEREREREES
ém treating auriferous crushed stuff dir ectly N
from the 111111 1n . ]1@11 of ordinary mercury . ...
| wells and plates, in ‘which event the disk
| should be made of copper with the bmf.ﬂce: SREERNEES
| éamﬁlwammted in the usual manner.

The cleaning of the amalgam : fmm th@; S
;channel will be effected by lm‘relmg thervein. ... .
I a ecleaner fitted toit,as previously deseribed,

"The hammer con-

The.

When the spindie 1s [;

~ elevated by the smaterial, the head of thespin-
35

o omer,and the hammer is then nmde tO cJcm ke

~ the bell by means of the spring £ RS

rugated or serr ated, as shown in Tig:

pose; or the disk may be rotated in mercury.
The operation of the apparatus will re adﬂy
be understood from the foregoing degcmp-
tion.
Having thus fully described the or ganiza-
tion and operation of my improved appa,l"-'at s,

of the tank, which chute delivers them near | its inner side, as shown in Figs. 1,5, 6, and. .

|.13, as this consm uction counter aet&, the tend-. . .
ency of the centrifugal action to deposit ma- o
The bed of the channel,,. . .
instead of being hormentdl from center toeir- -
The |

cumference, as EahOW'l.l in the above-mentioned. .
may be made to slope to any angleto . = .
;L11e 1101*12;011‘(@1 or be curved upward or downng 75

?wald thus memmmﬂ or dlmmmhmﬂ the ae= .
tlon: of gravity. Ifor example in the nonstrue-f SRR
| tion shown in Fig. 7 the differential effectwill -
be lessened, whﬂe in that shown in Fig. $it
“will be increased.

The bottom of the (31:1&11—-j 8o

| nel may 11 some cases: advantweously becor-
; 2, inor-
der to catch the finer pm*tmlm mme 1*6&(11137,;';
-as is well. understood. TR -

TInstead of keeping the wmer 31 111 and 1’*&-—; 85, i
volvi ing the disk, the latter may be ]{ept still
i gnd the water be made to. 1’-evoh e. Todo . .
this it is only necessary to mount the blades - . .
T on the smndle B so as to revolve therewith,

. The blades might be 90 L

9y

100

| to sweep out the ore, amalgam, &e., to. the
L onter end.: of the channel, whele it Wlll he

i caught'in a receptacle pwvntled for the pur- ?126555 S

110

what I claim as new and of my own inven-

tion 18—

1. The ecombination, substa: 1tmlly as hele~
inbefore set forth, Of a tank or vessel,
spiral channel extendmﬂ' from its circumfer-
ence to its center, bl&des or check-boards
overlying the chfunml, and mechanism, sub-
stantially such as described, for tmversmw
the blades.and water 1n the tank 1*elatwely
to each other, to feed the refuse material from
the circumference to the center of the chan-
nel and discharge it there while the valuable
material is retained in the channel.

2. The combination, substantially as here-
inbefore set forth, of a tank or vessel, a spiral
channel extending from its circumterence to
its center, a- shaft or spindle on which the
channel rotates, and blades or check-boards
which prevent the rotation of the water in
the tank with the channel, whereby the ma-
terial is fed from the circumference to the
center against the counteracting friction of

bottom somewhat higher on its outer than on | the Water and of 1ts own cen‘rrlfuwal force.

a II5
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3. The combination subbtantmllyabherem-
before set forth, of a tank or vessel, a disk
rotating on a, vertical shaft or spindle ther ein,

a qplral channel extending from the circum-

ference to the center of the disk, a central
opening in the disk and channel, a,ud radial
blades or check-boards obstmetmﬂ the flow

of the water in the tank.

4. The combination substantld,lly as herein-

before ‘set forth, of the spiral channel, its.

1ad1a11y—mova)ble scrapers, and mechamsm

‘substantially such as deseribed, for 1013&1:1119'

one relatively to the other to dlschm ge the

deposit circumferentially from the ehmmel
5. T'he combination, substantially asherein-

before set forth, of a tank or vessel, a disk

rotating on a vertmai shaft or spindle thel ein,

20

a splral channel above the disk, and an air-

chamber counterbalancing the Welght of the

disk and channel.

6. The combination, substantially as herein-
before set forth, of a tank or vessel, 4 disk
rotating therein, a spiral channel on the disk,
an alr—ehambel or float counterba,lancmﬂ'the
weight of the disk and channel, and blades
or check-boards opposing the tendency of the

- water to rotate relatively to the disk.

30

7. The combination, substantially asher ein-
before set forth, of a rot&tmo* disk, its chan-

nel, and an alarm provided w1th &Ver‘rlcally- |

moving spindlehaving a plate or knob on its

- lower end against which the material in the

channel Stukes when the channel 18 full and
causes the alarm to be sounded

Tl

a eentl al discharge-opening

8 The comnbination, bubstantmlly asherein- 35
before set forth, of atank or vessel, a spiral =
rotary channel ther ein, a circumfer entml feed-
chute, a; central tcuhnﬂ*s-dlschawe opening,
and | cirecumferential dls(,hal ge - chute |
t]llOIlﬂ‘h which the mateual escapes Cfrom. the 40
ehannel

9. The combination substantmlly as }161 eln-
before set forth, of a tank or vessel, a disk
revolving on an axis therein, a, spiral ehannel
extenduw from the circumfer ence to the cen-
ter ther eof radially-movable serapers, and a
cncumferentml dlschalﬂe-ehute into which
the material is dischar ﬂ'ed f1 om the ch annel by
the scrapers. |

10. The hereinbefore-described sorting a,p—
paratus, consisting of the combination, Sub—
stantially as her elnbefme set forth, of a tank
or vessel, a disk revolving on a veltlcal axis.
therein, a spiral channel on the disk, having |
a countelbal- 55
ancing air ohcmmbel radial blade.s radially-
movable serapers Lheleon a ClI‘CUIllf@I'eIltlﬂl

'45_':.

50

feed-chute,a central tmlmws-dlschm ge chute,

and a cir eumfe1 ential dlqeharn'e-uhuie for the
materlal seraped fmm the ehanne] -

| GEORGE KILGOUR

Wltnesses
FREDERICK CARPWIAEL | |
24 Southampton Bdgs., O’hcmce? JLafs-?,e, Lon-
don.
WALTER J SKERTEN | | |
17 Gmcechw ch Sz‘:eei, London, E O
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