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Toall cotiony 08 ey coniedrn:

e 1t known ther Loiosss AL GANNEY,
a citizen of the TTated States residing ot
Gariield, in the coanty of malt bake il
State of Utali. have invented cerimn new
and useful Improvements in Dre-Gohneens
trating Apparatus, of which the fellowing
15 a specifieation.

The obiset of my inventivwt is bo provide
ant improved apparatus fue mreyving ol
{agation nDrocesses of concsGirniing ores.
apparatics herem b wni

‘ 5 ‘lI 'I'
R TR TOR I

rET
Fan

Coluimed is of the same geperal type s that

sot  forth o v copending apnlicition
Serial No. 823,073, fled Apnid 230 1934 1
that its operation involves repeaisd cireu-
Jation of the ore pulp in each umt of the
apparatus. but differs in the sinplification
of the conmections between diferent umits
of the apparatus when arranged in series,
thns econoiiizing  space, shmphifving eens
strietion. and giving a morve divect flow

of the pily frem ove unit of e apparatus

to the nesi,
Another imuoroved feature of the appa-
cqtnie herein deseribed and elaimed s the

Gae of an aeiating vessel of less depth than,
g neranged onoa bigher Iovet than the re-

"
r

ated separating box or spitziasien of the
came unit.  The shallower agitatmg vessel
leads to a great cconomy in power by rea-
son of the fact that the agitating blades are
submerged under a much Jess head of liquad
and hence impart the requisite siivving while
working. against a much decreased  pres-

Cqure. and at the same time e DECessary

depth of the separating box s mnintained,
thus eiving ample opportunity fur separa-
tion of the floating and sinking consiititents
and preventing disturbance of the floatng
material by the currents cansed by remeval
of pulp from the bottom of e box,

The particular object and nuture of my
invention. and the scope thereotf. wiil niore
fully appear from the followimg deseription,
and the accompanying drawings of oie form
of apparatus embodying the sane.

In the drawings, Fignve 1 is a vertical
seetion through the agitation vessel and the
comnected separating box, Figo 2 s« plan
view partly in sectton to ore ally show
the construction. g, & is nu

i
Jovation of

the apparatus. partly soetion, from the

riehit hand side of g L Firo. Las 2 dins
opamimatie plan view of severar units of the
apparatus connected 10 series.

The svparatus rests upon a foundation 1
basing au elevated pedestal 1o support the
agiiating vessel bfoat a higher level than
the seproating box '

Thie smtaung vessel m the partionlur form
of the deviee illustrated, consists of two
main castings, A and 1, the former rest-
tnge upon the foundation /. In the lower
casting A ac the bottom of the agitation
vetsel, T provide a drainage spout 6 to which
g {itted ¢ valve consisting of plate 9 secured
to the end of spout 6, tubular extension 10,
ard valve member ¥V pivoted at 8 and adapt-
santiol the ouilet from the bottom of
the neitation vessel. In operation the dram-
age spoeut 6 s closed and 1s opened only
for the purpose of flushing out the appa-
ratus when shut down for repairs or other-
wise. . |

The upper casting I3 of the agitation ves-
sel comprices a lower cylindrical part 11,
seated on the lower casting 4, an outwardly
extenditig substantially horizontal part 12,
from which theie extends upwardly the part
13, which is closed at its upper end by the
inwardly extending top flange 14 and by
the base 15 of the motor casing 16, The
part T3, os shown in Fige 20 1s evlindnceal

s

i

(=41 1

o fortg o the =rde away from the spitz-
Kusten, hat rectangular on the side adjoin-

ine and consnunienting with the spitzkasten.
A eviindrieal Huing 17 extends from the
bhottom of the main chamber of the agita-
fion vessel to o peint considerably above
the otietward projection 12 of the upper cast-
ing BB, ihe lining being apertnred opposite
the spout ©, wnd opposite the ducts 18, 19
which fone part of the lower casting and
communieste with the separating box C.

The enirosd vart 13 ol the upper part of
e agitation ool is provided on the side
orenf adjaeent ihe sepavating box with an
surtet opening 20 throngh which the pulp
2iter being agitated snd thrown upwaraly

D, SR s

Gver the upper edge of the hmng 17, may
How to the separating box

The shaft 25 of an electrie motor within
e easing 16 1 detachably connected to the
neifator <hatft 21 by a coupling 26, and two
09 andd 25, each consisting of four

e (

A ilators ;
redinl arms. are sectured to the shaft 21
Projecting inwardiy from the lining 17 of
Mo qoitntion vessel D, ave vibs or baflles 24,
Lo ars of the lower agitator 25 heing
doarter than those of the upper agitator 22
1 oovder to just elear the baffles and just
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gate 41 is provided for

clear the inner surface of the iming 17,
The npper casting B of the agitation ves-
sel D 1s strengthened by braces 27 and 28
which are cast integral therewith. Liner
plates 29, are bolted or otherwise secured

to the braces 28 on the side thereof against

which the pulp is thrown by the agitator.
In the present instance the agitator 1s de-

signed to revolve in the direction indieated

by the arrow in Fig. 2. The braces 23 and
ner plates 29 perfornt the additiona] func-

tion of preventing the pulp, which is thrown

upwardly and outwardly by the agitator,

from escaping through the air jnlet pIipes

upwardly from openings

30, which extend uj
the agitation vessel, the

in the tep 14 of

upwardly extending pipes themselves form-

Ing an additional safeguard against escape of
pulp. Upon the upper ends of the pipes 30
are valve casings 31, provided with valves
33 to regulate the admission of air, and with
deflector plates 32 extending across the axes

of the casings 31 to arrest any pulp that

might be thrown upwardly in the pipes 80,
The circular movement of the pulp as it is
thrown upwardly is arrested by the plates
29, thus causzing the pulp to fall into the
launder formed outside of the liner 17 by
the upper part of the liner, the culwardly
extendiug floor 12 and the vertical wali 18.

The spitz bex or separating hox C is placed
opposite and adjacent the agitation vessel

D and is of the usual tapering form at its

lower end. The side 40 of the separating
box adjoining the agitation vessel is pro-
vided with an opening 20, registering with
the opening 20 in the enlarged part 18 of
the agitation vessel, and a sliding valve or
regulating the open-
ing 20—20". The gate 41 is suspended on

screw-threaded rods 42 in engagement with

screw-threaded adjusting wheels 43 which
rest upon supports at the upper edge of
the wall of the box.

Extending upwardly and outwardly from
a point below the opening 20—20" I provide
a guide plate 45 designed to give an up-
ward direction to the pulp issuing from the
opening 20--20",

The hox (! i1s provided with an diustuble
overflow gate 16, Extending upwardly from
the bottom of the separating box € is'a par-
tition or baflle 48, the upper edge of the

-same being located about midway between

the bottom of "the box and the water level
therein as determined by the overflow
gate 46, .

Pulp enters and leaves the appuratus
through inlet and outlet openings 50 and 49,
In the sides of the separating box, but is pre-
vented by the baflle 48 from passing througeh
the senarating box without traversing the
agitation vessel. Kxtending from the lower
part of the separating box are two cireula-
tion pipes or ducts 60, 61, one on each side of

“agitator commiences to agitate

1,187,078

the baflle 45, These pipes 60, 61 exfend 1]~
wardly to the side of the box next the agrita-
tion vessel, where they comuunieate throueh
ports i the side of the box. with the ducts IS,

I3y extending outwardly from the lower part

of the agitation vessel. The openings in
the lower ends of the pipes 60, 61, are con-
trolled by vulves 62, 63, whichh Liave arn,,-
pivoted to said pipes as indicated at 61 and
55 and huve wu avcuate movenent across the
ends thereof. The valves 62, (3. are pro-
vided with operating rods 70, and are ad-
Justed by Ieand wheels 71 serew-threaded
thereon.  The snlet and outlet openings 5
and 49, are vegulated by valves o1, 52, which
are operated by hand wheels 57, 58, screw-
threaded on operatine rods 03, 56. The
baflle 48, is provided with an opening 72 at
the lower part of the separating box, which
openmg 1s normally closed by a valve T3,
when the apparvatus is in operation, the
valve 73 being operred onlv when one unit of
4 series 1s to be put out of operation with-
out disturbing the operation of the other
members or units of the series.

Water supply pipes 74, having their ends
directed into the ends of the pipes 60 and 61,

-are provided for the purpose of flushing the

apparatus 1n case it gets clogged through
settlement of the pulp. |
In operation the apparatus may be used
etther in single units or in series as dix oram-
matically illustrated in Fig. 4. In opera-
tron the appa |
with water, ore pulp not bemg admitted
until after the apparatus is started with wi-
ter. In this way all lability is avoided of
clogging the apparatus by settlement of the
ore, which might occur if pulp were adniit-
ted before a current was established througls
the apparatus. - In starting a single unit of
the apparatus, the outlet valve 49 of the
separating 1.ox 1s closed and the inlet and
circulation valves opened.  As soon as the
apparatus fills with water to a height sufhi-
crent to submerge the lower agitator 23, the
and foree the
water upward i the agitation vessel D, and
to throw it through the opening at the top
thereof, whence it flows through the duct
20207 to the ~eparating box (. A higher
effective level or hydraulic head is thus es-
tablished in the separating box and the wa-
ter begins to flow back to the agitation vessel
D through the ducts 60, 61. thus establish-
g the local cireulation. Thercupon the
outlet 49 1s opened, and pulp instead of wa-
ter 1s admitted through the inlet 50. [f
several units are to be operated in series as
diagrammaticaily iflostrated in Fio. 4. the
several wnits are preferably arranged upon
an mcline, the pulp entering the highest unit
and discharging from the lowest. In 1, 3
I have shown the bhotton of the separating
box meclinmg downward from the inlet to
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the discharze side, and this inclination s
condinuous in a series of machines, the hot-
tow 90 extending under all of the separating
Loxes at the same imelingtion snad she dilbo
ont boxes being separsted frewy oo hootie
Ly vertieal walls 91, The exteni of Jocul
cirealution Jmpurted fo the palp in eacl
anit of the apparstos may be regulated

Throngh adiustment of the valves anvd speed

of the agiiators, the creulation  being
hronghit about by the fuet that pulp is dis-
charged upward from the agitation vessels
into the spitz box at a wore raplid rate than
b is supplied to and dischavge from the
apparatns through the inlet 50 and outlet 39,
The batHes or partitions 45 prevent the heavy
and coarse material or any part of the pulp
from passing directly through the separat-
ing box without entering the agitation ves-
«e] and thus inswre virculation. 1 provide
an opening 72 in the bafile or partition 48,
but this opening is closed in the operation of
the apparatus by a valve 73, In case how-

ever it is necessary to stop the operatien of

any ope unit of a series for repairs or other
purpose, this may be done without inter-
rupting the operation of the other members
of the series, it being necessary merely to
open the valve 73 in the partition or batie,
thug permitting the pulp to flow direct!y

through the separating box C of the disabied
unit, without traversing the agitation vessel
thiercof.

“In operation it may be found advanta-
ceous to adjust the gate 41 controlling the
port 20— 207 Teading to the separating box
front the agitation vessel with the lower
edwe of the gate beneath the liqud level.
In thi= event air cannot low into the agits:
tion vessel through the port 20207, and &
have therefore provided the arr pipes 30
heveinbefore deseribed, and the ar valves
33 whereby the amount of air admitted to
the agization vessel may, be controlled for the
purpoese of governmng the chractor of froth
produced. ~

Whnt I elan 1s:

1. Tn s deviee of the class degeribed, an
agitation vessel, a separating box having ad-

nilssion snd diccharee clinmbers provided
with adanssion and discharge ports respec-
tivelv, admission chamber and discharge

“chamber civealation ports conpecting said

chambers respectively with the lower part
of said agitation vessel, and means for mov-
ing an ore pulp upwardly in said vessel and
imto sawd box.

2, In a device of the class deseribed, an
aritation vessel, a separating box having ad-
mission and discharge chambers provided
with adinission and discharge por{s respec-
tively, admission chamber and discharge
chamber circulation ports connecting said
chambers respectively with the lower part of
said agitation vessel, sald separaling box

&

having an overflow lip, a duct connecting
caid vessel and box at a point above said
overflow lip, and means for impelling an ore
pulp upwardly in said vessel.

3. In a device of the class described, an

aeitation vessel, a separating box having ad-
mission and discharge chambers provided
with valved admission and discharge ports
vespectively, admission chamber and <dis-
chiarge chamber cirenlation ports connecting
said chambers respectively with the lower
part of said agitation vessel, valves in said
orts, suid separating box having an over-
?Imv lip. a dact connecting said vessel gnd
box at a point above said overflow lip, and
means for impelling an ore pulp upwardly
in said vessel.

4. Tn a device of the class described, an
agitation vessel, a separating box adjacent
said vessel and communicating therewith
through two ducts adjucent the bottom
thereof, a baffle extending upward irom the
bottom of said box between said ducts to a
point above the same, admission and dis-
charge ports communicating with said box
on opposite sides of said baflle, and means
for mcng an ore pulp upwardly in said
veseel . .l 1nto said box. |

5. In an apparatus of the class described,
a series of separating boxes and agitation
vessels, each of sai’ ~enarating boxes having
communication ac; - -t its lower end with
an adjoining agitat.  vessel, and each box
having communication adjacent its lower
end with the next succeeding box, a duct ex-
tending {rom each agitation vessel above the

liquid level in the adjoining separating box

toy

and opening into said box, means for forcing
an ore pulp upward!v i said agifation ves-
sels, and means for oo, pelling yulp enter-
ing each box to pass through the adjoining
vessel before passing to the next box.

6. In a device of the class described, an
agitation vessel, 4 separating box extending
(o w lower fevel than said vessel, an upper

duet connecting said vessel and box at a

point higher than the liguid level therein,
and 2 lower duct connecting the same Dbe-
neath the liguid @ cel, and  2eans in said
vessel for agitet:: » an ore pulp and m-
pelling (he same wioward through said duct.

7. In u device of the class deseribed, a
separating box provided with an overflow,
an agitating vessel of less depth than said
box and opposite the upper part thereof,
said vessel having an opening above said
overflow and leading fo said box, said veg-
sel and box being also connected by a duct
leading from the lower part of said box, and
means in said vessel for agitating an ore
pulp and impelling same npwardly.

8., In a device of the class deseribed, &
series of units each comprising an agitation
vessel and separating box, ducts connecting
sald boxes at a point adjacent the bottoms
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therecf and ducts leading from the lower
part of said boxes to said vessels and narti-
tions extending upwardly from the battom
of satd boxes to preveut direct flow of pulp
iElt'i'e*i_ht‘(mgh. .

2o In o device of the clyss deseribed. a
serws of nnits each COMPTISING an agitation
vessel and separating box, diets connecting
sand beoes at o poing adjneent the hottonis
therveof wd ducts fcading from the fower
part of sard hoxes to said ves<els andd part-
tionis exteniding Hpwardiv from the botton,
of «atd hoxes to prevert direet flow of puly
therethirough. said partitions having orifices
atid valves controllhing said orificee,

1,187,078

1o, In a device of the elyse deseribed, an
agitation vessel ani separatimg box  com-
munieating with eacly othey by a duct ex-
tendhimg above the Tiguid Tevel in said hox
and opening into said hox substantiully at
the Tigpd fovel, substantiallv air-tieht
cover over sand hox, said eover Laving air
et openines and means for controlling the
ntow of wir throueh <nid OCHI N,

I testiviony whereof, 1 Lave ~ttheerihed
IR IRTIITY

THOMAS ALJANNEY.

Witnossos:

R L Hawiey,
Warren AL Scorr.
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