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RS RIS
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Fo i setiony il weiy coneorn:

AL

e 1 known Has LTioses
a citizen of the Thdted States
Garfield, in the wounty of ol !
State of Utali. have invented cerisin ow
and usefnl Tmprovements in Ure-Chneens
trating Apparatus, of which the fellowing
is a speecifieation.

The obiject of my inveaticu is bu provide
an improved apparatus fug wing ol
lagation processes of concsfiintio 2%,

The n abis herein
cluimed is of the same gevoral tvpe s that
set forth e my  copending shieafinn,

5

T
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)
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Sal No. 833,973, fled Apeil 230 1905 in
that its operation involves repesisd ciycu-
lation of the ore pulp in each uwmi of the

apparatus, but differs in the simplification
of the connections between different units
of the apparatus when arranged in series,
thmg economizing space, simplifving cen-
struetion. and giving a more divect flow
cne unit of the apparatus

to tha-nexi.

Another improved feature of the appa-
© hemein deseribed and elaimed is the
ap aeitating vessel of fess depth than,
serange] onoa bigher Jovel fhan the res
fated separating box or spifziiasien of the
cawe unit, The staliower agitating vessel
leads to a great cconomy in power by rea-
sont of the fact that the agitating blades are
submerged under a much less head of Tiquid
and hence impart the requisite séitving while
working. against a mueh  deeveased  pres-
sure. and at the same time the pecessary

syt
ratid

e §
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depth of the separating box is maintained,
thus eivine ample oppovtunity for sepava-
= = o

tion of the floating and sinking constitients
amd preventing distarbance of the foating
material by the currents cavwed by renesal
of pulp from the bottom of the hox,

The particular object and nature of my
invention, and the scope thereof. wiil more
fully appear from the following deseription,
and the accompanying drawings of cie form
of apparatus embodying the sawe.

In the drawings, Figure 1 s a vertical
section through the ngitation vessel and the
connected sepavating box. Fig. 2 s o plan
view partly in section to more fully show
the construnction.  Fig. & is an clevation of
the apparatus.
right hand side of Fig. L. Fia, s a din-
gramimatie plan view of ceverat units of the
apparatus connected in scries,

partly in cection, from the,

Pah'-nfcd Jan. 4. 19106.
al No. 856,092,

sts upon a foundation 1
4 pedestal 1o support the
vassel 1# at a higher level than
viing box (. '

tatitig vessel in the partionlur form
of the device illustrated, consists of two
main castings, A and B, the former rest-
ing upon the foundation 7. In the lower
casting A at the bottom of the agitation
vetsel, Dprovide a drainage spout 6 to whith
is fitted o valve consisting of plate Y secured
to the end of spout 6, tubnlar extension 10,
sud valve member 7 pivoted at 8 and adapt-
el 1 eontiol the ouddet from the bottom of
the ngitation vessel. In operation the drain-
age spoiit 6 s closed and is opeped only
far the purpose of flushing out the appa-
ratus when shut dewn for repairs or other-
wise. :

The upper casting B of the agitation ves-
sel comprises u lower cylindrieal part 11,
seated on the fower casting 4, an outwardly
extenditig substantially horizontal part 12,
from which there extends upwardly the part
13, which is clused at its upper end by the

o

&

?

imwardly extending top flange 14 and by
the base 15 of the motor casing 16, The

part D o shown in g 200s eylindrical
in forn on the =ide away from the spitz-
kasterr, bt rectangiilar on the side adjoin-
ing and conaunieating with the spitzkasten.
A evlindrieal Huing 17 extends from the
bottom of the main chamber of the agita-
tion veswel to a point considerably above
the wueward prajection 12 of the upper cast-
ing B, the Jining being apertured opposite
the spous 5, s opposite the ducts 18, 19
which forne part of the lower casting and
commitiiente with the separating box C.

The en t 13 of the upper part of
the agita cesscd i providsd on the side
thereof adjaeent e sepavating box with an
curiet opening 20 throngh which the pulp
after being agitated and thrown upwardly
over the upper edge of the lining 17, may
How to the separating box C.

The shaft 23 of an electric metor within
the easing 16 b5 detachably connected to the
artbator shaft 21 by a coupling 26, and two
aoitntors 22 and 25, each consisting of four
pidinl arms. are secured to the shaft 21
Projecting inwardly from the lining 17 of
e weitntion vessel Dy are vibs or batlles 24,
the wrrs of the lower agitator 23 being
orter than those of the upper agitutor 22
 ovder to st clear the baffles and just
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clear the inner surface of the lining 17.
The npper casting B of the agitation ves-
sel D is 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 is de-
signed to revolve in the direction indicated
by the arcow in Fig. 2. "The braces 23 and
liner plates 29, perform the wdditional func-
tion of preventing the pulp, which is thrown
upwardly and outwardly by the agitator,
from escaping through the uir julet pipes
30, which extend upwardly from openings
in the top 14 of the agitation vessel, the
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 30.
The circular niovement of the pulp as it is
thrown upwardly is arrested by the plates
29, thus causing the pulp to fall into the
launder formed outside of the liner 17 by
the upper part of the liner, the outwardly
extending floor 12 and the vertical wali 13.

The spitz box or separating box 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 207, registering with
the opening 20 in the enlarged part 13 of

‘the agitation vessel, and a sliding valve or

gate 41 is provided for 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
& guide plate 45 designed to give an up-
ward direction to the pulp issuing from the
opening 20--207,

The hox (' is provided with an adiustable
overflow gate 46. Extending upwari ly from
the bottom of the separating box Cisa par-
tition or baffle 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 apparatus
through inlet and outlet openings 50 and 49,
in the sides of the sepavating box, but is pre-
vented by the bafile 48 from passing through
the sevarating box withont traversing the
agitation vessel. Extending from the lower
part of the separating box are two cirenla-
tion pipes or ducts 60, 61, one on each side of

1,167,078

the baflle 48, These pipes 60, 61 exfend up-
wardly to the side of the hox next the agita-
tion vessel, where they comunmicate through
ports in the side of the hox, with the ducts 18,
19, extending outwardly from the Jower part
of the agitation vessel. The openings in
the Jower ends of the pipes 60, 61, are con-
trolled by valves 62, 63, which Lave arn.s
pivoted to said pipes as indicated at 64 and
5 and have un areuate movenient across the
cuds thereaf. The valves G2, 63, ave pro-
vided with opesating rods 70, and are ad-
Justed by Irad wheels 71 serew-threaded
thereon.  The anlet and outlet openings 50
and 49, are regulated by valves 51, 52, which
are operated by hand wheels 57, 58, screw-
threaded on operating rods 53, 56. The
baflle 48, is provided with an opening 72 at
the lower part of the separating box, which
opening is normally closed by a valve T3,
when the apparatus is in operation, the
valve 73 Leing opemed only when one unit of
a series is 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 in cuse it gets clogged through
settlement of the pulp.

In operation the apparatus may be used
either in single units or in series as diagram-
matically illustrated in Fig. 4. Tn opera-
tion the appavatns is first started !
with water, ore pulp not being admitted
until after the apparatus is started with wii-
ter. In this way all Hability is avoided of
clogging the apparatus by settlement of the
ore, which might occur if pulp were admit-
ted before a current was established through
the apparatus. - In starting a single unit of
the apparatus, the outlet valve 49 of the
separating L.ox is closed and the inlet and
circulation valves opened.  As soon as the
apparatus fills with water to a height sufti-
crent to submerge the lower agitator 23, the
agitator commences to agitate and force the
water upward in the agitation vessel D, and
to throw it through the opening at the top
thereof, whence 1t flows through the duct
20--207 to the separating box (. A higher
effective level or bydranlic 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-
ing the local cireulation. Thereupon the
ontlet 49 is opened, and pulp instead of wa-
ter is admitted throngh the -inlet 50. If
several units nre to he operated in series as
diagranmaticaily iltustrated in Fig. 4. the
several units are preferably arranged upon
an incline, the pulp entering the highest unit
and discharging fronr the Towest.  In Ifig. 3
I have shewn the bottons of the separating
box inclinmg downward from the inlet to
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the discharze side, and this inclination
condintons 1n a series of machines, the bot-
tom 00 extending under adl of the separating
boxes at the same inclingtion nnd i

P diite
ent boxes Leing separated {rom el hotiow
Ly vertieal walls 91, The extent of local
cireulation hopurted to the pulp in each
anit of the upparstus way e regulated
hrangh asdjustient of the valves and speed

of the agirators, the civculation heing
bronght about by the faet that pulp is dis-

charged upward from the agitation vessels
into the spitz box at a wore rapid rate than
i is supplied to and discharge from the
apparatus through the inlet 50 and outlet 49.
The baffles or partitions 45 prevent the heavy
and coarse material or any part of the pulp
fron: passing «directly through the separat-
ing box without entering the agitation ves-
sel and thus insuve viveulation. 1 provide
an opening 72 in the baflle ov partition 18,
but this opening is closed in the operation of
the apparatus by a valve 73, Tn case how-
ever it is necessary to stop the operation of
any ope unit of a series for repairs or other
purpose, this may be done without inter-
rubting the operation of the other members
of ihe series, it being necessary merely to
open the valve 73 in the partition or bafle,
thus peemitting the pulp to flow direct!v
througli the separating box C of the disabled
unit, without traversing the agitation vessel
thereof.

_In operation it may be found advanta-
geous Lo adjust the gate 41 controlling the
port 26207 Teading to the separating box
from the agitation vessel with the lower
edge of the gate beneath the liquid level
In thiz event air cannot flow into the agits-
tion vessel through the port 20—207, and L
have therefore provided the alr pipes 3¢
heveinhefore deseribed, and the air valve

5
33 whereby the anount of air admitted to
the agitation vessel may, be controlled for the
purpese of governing the character of froth
produced. »

What T elaim is:

1. Tn s device of the class doseribed, an
agitation vessel, 1 geparating box having ad-
miission snd discharge cdambers provided
with admission and discharge ports respec-
tively, adniission chawmber and discharge

Cehamber civenlation porty convecting said

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

2. In a device of the class described, an
agitation vessel, a separating box having ad-
massion 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, said separaling box

&

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

3. In & device of the class described, an

agitation vessel, a separating box having ad-
mission and discharge chambers provided
with valved adimnission and discharge ports
vespectively, admission chamber and dis-
charge chamber civenlation ports connecting
said chambers respectively with the lower
part of said agitation vessel, valves in said
yorts, suid separating box having an over-
fiow lip, a dact connecting said vessel and
box at a point above said overflow Tip, and
means for impelling in 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, u baffle extending upward from the
bottom of said box between said ducts to =
point above the same, admission and dis-
charge ports communicating with said box
on opposite sides of said baffle, and means
for mc - 'ng an ore pulp upwardly in said
vesszel ..l Into said box.

5. In an apparatus of the class described,
a series of separating boxes and agitation
vessels, each of sai:! #parating boxes having
communication acu; ut 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 from each agitation vessel above the
liquid level in the adjoining separating box
and vpening into said box, means for foreing
an ore pulp upward!: in said agitation ves-
sels, and means for oz, pelling pulp 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, a sepmrating box extending
(0 w lower level than said vessel, an upper
duct connecting said vessel and box at a
point higher than the liguid level therein,
and 2 lower duct connecting the same be-
neath the liguid @ vel, and 21eans in said
vessel Yor agitatis o oan ore pulp and im-
pelling ihe same o ward 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 to said box, said ves-
gel 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 impeliing same npwardly.

8. In a device of the class described, o
series of units each comprising an agitation
vessel and separating bex, ducts connecting
said boxes at a point adjacent the bottoms
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thereof and ducts leading from the lower
part of said boxes to said vessels and parti-
tions extending upwardly from the battom
of said hoxes to preveut direct flow of pulp
therethrough, .

3oIn a device of the elass dexeribed. g
serivs of nuits each comprising an agitation
vessel and sepurating box, duets connecting
said Bexes at o point adjieent the hottoms
thevea! wd dicts leading fron the Jower
part of said hoxes 1o suid ves-els and parti-
tions exteniding njm ardly from the hottom
of =aid hoxes to prevent direet flow of pulp
therethirongh, said partitions having orifices
amd valves controlling said orifices

1,187,076

10. Tn a device of he cluss deseribed, an
agitation vessel and separating box com-
munieating with cach othey by w duct ex-
tending above the liquid Tevel i said hox

and opening into =aid hox substantially at g

the Tiquid Jevel, o substantinlly air-tight
cover over said hox, said eover having air
infet openings and means for contralling the
mtlow of aie through -uid openinges,
B testiviony whereof D T Luve aibeeribed
WY e,
THOMAS ALJANNEY.
Witnesses:
RO Hawrey,
Warre AL Segrr,



