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(CFR. CÜ'N CES TIERA’TING APPARATT, 
make Yn 

(5.6)46. Šp?: trificati vir tüf et er s ºstªt, Patented : . . .91 G. 
Applica iki fi ed Avgust í, i ) 4. serial No. 858,092. 

7? (?’ t 1, ? ??? ?? ? ?? ??? 
!3{? i: ikn () AWIh {?1 ji, i, I. 'A`;} 4 () M: S, s „A . , !.A N >x F:Y?, 

a cii izen of the ": "ait erdi Sagi fuss, at: 38;iki Yugºs a t, 
Garistid, in til 4 : (starty of :*alt sa : · : t i 
State of t itali. : , e invente: cari: ; e vy 
and 1seful Imp ovements in }re-Cincer 
trating Apparat ils, of which thia fi iiowing 
is a specificati;. 

'{`he « »lojeet, (:f in y inven tje:yr is; i,{ y i;r": »y°ii!2 
: 'vi; it. 

fietation processes (f concrf, fiting ei es. 
!i e at na ratis herein tes(!ib si 

:linei is t if thiº sine get i era i v pe v s t ut. 
set i forth : n: y copeii : : : : i :: tiro; 

23, . . . in 
that its operation involves repe: i.e. i circu 
lation of the ore pulp in each ait, of the 
apparatus, but differs in the simplification 
of the connectio}}: between citiferent units 
of the app: ratiis when arraged in series, 
til is econ inizing space, similifying eon 
stri?tic). ci giving a more direct fow 
of ti: i , f' is ?le unit of tie apparatus 
to (ne &. 
A (te nºr, y el feattle y the appa 

; : ; lesirii'd alti caired is the 
: if ar är at is Y'a essel af les - depth than, 

:: ; tºrage i t; a i iglier lºv i º ih; in the re 
jati i se pa i'ating i je , X or sipi Zi. - ; ': ; f the 
same unit. "The shallower agitating vessel 
leads to a great economy in power by rea 
son of the fact that the agitating blades are 
submerged under a much less lead of liquid 
and hence in part the requisite si irring while 
working against a much de reased pres 
sure, ind at the sanne til til 7 i FCessnry 
depth of the sea rating if X is liai itained. 
this giving ample opport tility for sellara 
tion of the floating and ssinik ingº c ( en:ilita leºntis 
and reventing tisturbat' if the fatig 
laterial by the currents; ca is if is '814, Yal 
of plp from the bottom i ti : » boX, 
The " particular object and m :::ti] re of rayº 

invention. and the scope the 'eof, will lore 
fully apper from the following description, 
and the accompanying drawings of ic fort 
of apparatis enlodying the sa ine. 

In the drawings. Figure 1 is a vertical 
section through the agitatie Hessel and the 
connected separating box. Fig. 2 is a pial 
view partly in section to Koi e filly show. 
the construction. Fig. 3 is ; ; ) 'le \ati I ( ) 
the apparatus. partly in sect 11, froth the 
right hand side of Fig. 1. Fºigr. is a dia - 
granimatic plan view of severa i units of the 
apparatus connected in series. 

? ? 1 Š s Tiè apparatus rests upon a foundation 1 
: , i ºg i li eie va tº i pedestal o support the 

- at a higher level than ?????? " ? 
è irrig hox (.. 

ii i ilg vesel in the particler forn 
(if the tie vice illustrated, consists of two 
! è il cast ings, A and i3, the former rest 
ing tip bj the foundation l. In the lower 
?isting at the botton of the agitation 
es:til provide a drainage spout 6 to which 

is titted i vitiv e tij: sisting of plate 9 secured 
tº the ed { f spout 6, tubular extension 10, 
i ti! Y a live. It iemer 5 pivoted at 8 and adapt 
* , ' : 'iti' il the oilet from the botton of 
tii é! : fritatif : vexiei. in operation the drain 
age si i tit 6 is closel aid is opened only 
for the purpose of flushing out the appa 
ratus when shut down for repairs or other. 
WS, 
The upper casting B of the agitation ves 

Sel ("omprises a lower cylindrical part 11, 
seated in the swer casting 4, an outwardly 
extet dirig sustantially inorizontal part 12, 
front which the e extetids upwardly the part 
13, which is closed at its upper end by the 
it wai'lly extending top flage 14 and by 
the lase 13 f the motor casing 16. The 
art 3. is sh: 'yi, in Fig. 2, is cylindrical 

i fr" , le se a Way from the spitz 
kasteli, it it recta glar on the sidle adjoin 
jag aid con i nu iš 'at ing with the spitzkasten. 
A cylindrical living i? extends from the 
}(tt n) of the Indin chan ber of the agita 
it is vessel to a point considerably above 

!!e tië ward project is in 12 of the upper cast 
ing , i. iling toeing apertured opposite 
the soit * ri opposite the ducts 18, 19 
which fi : ); it of the lower casting and 
c« in i'r te With the separating box C. 
The set :: Pt 13. of the per part of 
e agitati SS i is pri vidiº i on the side 

t! :'eif a j: 'et i lle separat:: box with an 
is het opening 2+} through which the pulp 
; it ser being agita til air til thrown up warcilly 
( \ci” the Ultr (* g? i f the lining, 17, nay 
{ is y \\ to the sep;lt;tting l)(x (", 

'lin sa ft 2.5 electric mot or within 
the 'a sing 16 is detachably connected to the 
:gr?, te or slia ft 21 by a coupling 26, and two 

rit: ; (I's 22 at 23, each consisting of four 
rtial aris. : 'i' secured to the shaft 21. 
’r j' 'fing i 1 \\ ar y from te liningr 17 , f 
the : gitati« in vesse là, le ribsorba flles 24, 
!“ is ºf tte le) Wer agitatºr 23 leing 

ý ? : : ! (4' {{là lì thí)sø ( )f the t}}}}}er agitator 22 
: « Arter to, jois-it clear the aflies and just 
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2 
clear the inner surface of the lining 17. 
The upper casting 3 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 'evolve in the direction indicated 
by the arrow in l'ig. 2. The traces 2-S and 
liner plates 2, per forni tie alditional func 
tion of preventing the pulp, which is thrown 
? and it warclly lay the agitator, 
from escaping through the air inlet pipes 
30, which extend upwardly from openings 
in the top 14 of the agitation vessel, the 
upwardly extending pipes themselves form 
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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 
night be thrown upwardly in the pipes 30. 
The circular movement of the pulp as it is 
thrown upwardly is arrested by the plates 
29, thus causing the pulp to fail into the 
launder formed putside of the liner 17 by 
the upper part of the liner, the outwardly 
extending floor 12 and the vertical waii 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 20, 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 cods 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 provide 
a guide plate 45 designed to give an up 
ward direction to the pulp issuing from the 
opening 20-20'. 
The hox C is provided with an a listable 

overflow gate 46. Extending upwarly froin 
the botton of the se parating box C is a 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 separating box, but is pre 
vented by the baffle 4S from passing through 
the senoarating box withot trave'sing the 
agitation vessel. Extending from the lower 
part of the separating box are two circula 
tion pipes or ducts 60, 61, one on each side of 

1,167,078 

the baffle 48. These pipes 60, 61 extend ip 
wardly to the side of the box next the agita 
tion vessel, where they communicate through 
ports in the site of the box. with the ducts is, 
19, extending outwardly from the lower part 
of the agitation vessel. The openings in 
the lower ens of the pipes 6(), (61, are con 
trolled by va Ves 6:2, 6:3, which lave ari,š 
pivoted to saici ipes as indicated at 64 and 
í 35 and ha ve a ?i a relate novement aeross the 
ends there 1', l'he valves (52. (53. are pro 
vided with '); }'ating rotis TO, and are ad 
it steel loy is it wheels 1 screw-threated 
the 'eon. Tie let and outlet openings 5() 
and 49, are regulated by valves 51, 52, which 
are operated by hand wheels 57, 58, screw 
threaded on operating rods 55, 56. The 
baffle 4S, is provided with an opening 72 at 
the lower part of the separating box, which 
opening is normally closed by a valve 3, 
when the apparatus is in operation, tle 
Valve 73 being operred only when one init of 
a series is to be put out of operation with 
out disturbing the operation of the other 
melillers ()) in its 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 case 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. In opera 
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tion the apparatus is first started or primed 
with water, ore pulp not being admitted 
until after the aiparatus is started with wa 
ter. In this say all liability 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 ... x is closed and the inlet and 
circulation valves opened. As soon as the 
apparatus fills with water to a height suffi 
cient to submerge the lower agitator 23, the 
agitator commen “es to agitate andl force the 
water upwarel in the ilgitatiori vessel I), and 
to throw it through the opening at the top 
thereof, whence it flows through the duct 
2() --20’ to the Ne)): rating box ( '. A ligher 
effective level or ihydratlic" heid is thus es 
tablished in the separating box and the wa 
ter begins to flow back to the agitation vessel 
ID through the ducts 60, 61, this establish 
ing the local circulation. The repon the 
outlet 49 is opened, and pulp instead of wa 
ter is admitted through the inlet 5(). If 
several units : je to be operated in series as 
diagrammatically illustrated in Fig. 4. the 
se veral uits a l'e ) referably a r'angel pºon 
an incline, the ) elitering the highest init 
and ischarging 'til the lowest. In Fig. 3 
I have show in the lot total of the separating 
box inclining downward from the inlet to 
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ti: discharge side, and this inclination is 
continuo is in a series of inachines, the hot 
totin 90 extending intei' til of the se 
}}(\xi's at the sanic int' inition :::ii is 
s' it boxes being separted fri: ; . 
y vertic'a w talls 91. The exteri, of local 

ti': ilation iii): 'tect to the ilip in each 
nië of the apparata is nay ije regulated 

;,hi "r hing:li he valves and speed 
of the i. circulation peing 
i roi i gyht a bot it by the fact that put ip is dis • chargeti upward from the agitation vessels 
into the spiz box zt a niore rapid rate than 
it is stipplied to and discharge from the 
a paratus through the inlet () and outlet 49. 
The battles oil partitions 4's prevent the heavy 
and coarse laterial or any part of the pulp 
fron p:tssing directly through the separat 
ing k).K. Witik: it entering the agitation ves 
sel ani tlr is insure i rirculation. I provide 
an opening 72 in the bafle or partition 48, 
but this opening is closed in the operation of 
the apparatus by a valve 3. In case how 
ever it is fecessary to stop the operatic' of 
any ope uit of a series for repairs or other 
purpose, this may be dove 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 battle, 
thus termitting the pulp to flow directiv 
tror the separating box C of the disabied 
unit, with it traversing the agitation vessel 
tlereof. 

in operation it may be found advanta 
geous to adjust the gate il controlling the 
port 2 - 20 lea!ing to the separating box 
from tie agitation vessel with the lower 
edge () the gate beneatly the liquid level. 
In this event air cinnot flow into the agit : . 
tin Vesse : ') ºli ühe port 20–20", n : 
have there file rovided the air pipes 30 
here it before (lescribed, and the air valves 
33 wherely the amount of air admitted to 
the agii: on vessel may be controlled for the prose il govening the character of freith 
pro lice. - 

W::ii lain is: 
1. : the vice if the class discribed, an 

agit:tion ve?si, aseparating box having al 
missi i} : (2 discharge claimber's provided 
Wvivil : it ission and discharge ports respec 
tively, admission chamber and discharge chatniper circulation ports: connecting said 
challers respe:tively with the lower part 
of Said agitation vessel, and means for mov 
ing an ºore pulp upwardly in said vessèl and 
into saidi box. 

2. In a device of the class described, an 
agitation vessel a separating box having ad 
mission and discharge chambers provided 
with admission and discharge ports respec 
tively, admission chamber and discharge 
chainber circulation ports connecting said 
chambers respectively with the lower part of 
said agitation vessel, said separating box 

having an overflow lip, a duct connecting 
said vessel and box at a point above said 
, ver?iow lip, and means for impelling an ore 
up upwardly in said vessel. 
3. In a device of the class described, an 

agitation vessel, a separating box having ad 
mission and discharge chambers provided 
with val ved admission and discharge ports 
respectively, admission chamber and dis 
ci arge chai: her circulation ports connecting 
said chambers respectively with the lower 
part of said agitation vessel, valves in said 
orts, said separating box having an over 
?ow lip, a dact Gonnecting said vesset trad 
box at a point above said overflow iip, and 
means for impelling an ore pulp upwardly 
in said vessel. 

4. In a device of the class described, an 
agitation vessel, a separating box adjacent 
said vessel and communicating therewith 
through two ducus adjacent the botto:21 
thereof, a baffle extending upward from 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 baffle, and means 
for me ing an ore pulp upwardly in said 
vessel ... into said box. 

5. In an apparatus of the class described, 
a series of separating boxes and agitation 
vessels, each of Sai 'harating boxes having 
communication a... it its lower end with 
an adjoining agital. 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 opening into sa i b:, meansfor forcing 
an ore pulp upward said agitation ves 
Sels, and means for , : , Pelling gulp 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 se: ; rating box extending 
to a lower level that said vessel, an upper 
luct connecting said vessel and box at a 
Point ligher than the liquid level therein, 
and a lower duit (, nnecting the same be 
neath the liquic: , 'el, and heans in said 
vessel it agit: ; ; an ore pulp and im 
pelling the same yard through said duct. 

a device of the class described, 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 
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 
pil) and impelling same pwardly. 

8. In a device of the class described, it 
Series of units each comprising an agitation 
vessel and separating box, ducts connecting 
Said boxes at a point adjacent the bottoms 

90 

95 

00 

05 

5 

20 

30 

  

  




