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My invention relates to centrifugal appa 
ratus and more particularly to apparatus 
for the continuous treatment of liquids con 
taining suspended matter, including pulps, 

5, colloids and the like. Centrifugal appa 
ratus of various types have already been 
proposed for the treatment of such liquids, 
for instance apparatus having perforated or 
solid cylindrical, tapering or lenticular 

10, bowls. In these apparatus various means 
are provided for separating the solids from 
the wall of the bowls, for instance, scrapers, 
means for displacing the bowls or part of 
their walls, or slides and valves of other 

15 kinds at the periphery of the bowls. How 
ever, for solids which are particularly finely 
subdivided, only unperforated bowls can be 
employed. A particularly difficult problem 
is the centrifuging of pulps having sus 

20 pended therein very finely subdivided solids. 
of exceptional density, as such solids stick 
very firmly to the walls of the bowl and are 
difficult to remove by scrapers. The solution 
of the problem by displacing part of a taper 
ing or lenticular bowl in order to eject the 
solids is not satisfactory on account of the 
excessive thrust exerted on the parts con 
trolling the displacing mechanism which may 
become prohibitive in machines of larger 
size. Discharging the solids by several slides 
or valves at the periphery is primitive and 
unreliable, apart from the fact that hard 
and sharp solids cause considerable wear of 
these parts which interferes with the oper 
ation of the apparatus. 

It is an object of my invention to provide 
a centrifugal apparatus which is suitable for 
the treatment of any liquids containing sus 
pended solids, but is particularly designed 
for liquids containing dense and very fine 
solids. To this end I provide a bowl having 
unperforated walls, a peripheral annular 
discharge slot of invariable width and an 
annular valve which is adapted to close the 
slot so that the separated solids act as the 
packing. 
In a preferred embodiment of my inven 

tion I so design the annular valve that the 
solids are collected between the valve and 
the edges of the bowl. 
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Advantageously the bowl is of lenticular 
cross-section and constituted by two sections 
defining between them a peripheral slot of 
invariable width, and the annular valve or 
slide is so designed that the centrifugal ac 
tion will exerton it a component tending to 
open the valve in order to facilitate the open 
ing thereof. 
I may arrange a plurality of bowls on a 

common shaft which are operated simultane 
ously or preferably alternately, by duplicat 
ing the annular valve and controlling a pair 
of bowls alternately by the two valves. 
The liquid to be treated may be introduced 

by means of a stationary tube arranged co 
axially within the hollow driving shaft of 
the apparatus. 
In the drawing affixed to this specification 

and forming part thereof a pair of centrifu 
gal bowls embodying my invention are illus 
trated diagrammatically by Way of example 
in axial section. 

Referring now to the drawing, a is a hollow 
shaft, band c are centrifugal bowls keyed 
on the shaft each comprising an upper sec 
tion d and e' and a lower section e and d', 
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respectively, the two sections of each bowl 
defining between them a substantially len 
ticular annular chamber. Peripheral dis 
charge slots f and f', respectively, are con 
stituted by parallel faces or edges m, and u. 
on the parts d and e and i' and v on the parts 
e' and d, respectively. 

In the parts dande constituting the upper 
bowl b, a beveled face s is formed adjacent 
the parallel face m of the upper part d and 
a peripheral rib no extends downwardly from 
the beveled part so as to form an annular 
peripheral recess h on the part d. Outwardly 
extending flanges i and a are formed adja 
cent the parallel edges u and i' of the parts 
e and e', respectively, the flange i extending . 
downwardly and the flange at extending up 
wardly from the parallel faces u, and i', re 
spectively. h. is a peripheral recess on the 95 
lower part d of the bowl c which is con 
stituted by an upwardly extending rib v. 
and a short beveled face adjacent to parallel 
edge v. -::: ... 
Means are provided 
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for varying the area 10. 
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through which the goods from the bowls b, 
c are discharged after having passed the 
slots f, f' and such means comprise an ax 
ially displaceable slide g which is splined 

5 on the shaft between the bowls b, c so as 
to partake in the rotation of the shaft but 
free to be displaced in parallel to its axis as 
indicated by the arrows. g' and g’ are cups 
formed at the upper and lower arms of the 
slide g and constitute a duplicate valve for 
the bowls. The upper cup g’ is equipped 
with a peripheral flange y extending into 
the recess h of the part d, 2 is a beveled face 
extending downwardly from the flange and 
2' is a recess formed below the beveled face 
for the reception of the flange i on the part e. 
The lower cup g’ is formed with a down 
Wardly projecting flange gy', mating with the 
recess h’, a beveled face 2' and a recess 

20 2' mating with the upwardly projecting 
flange a. s 

The beveled faces 2 and 2' are provided 
on the valves or cups for the purpose speci 
fied, to wit, generating an axial component 

25 of the centrifugal force for facilitating the 
lifting of the valves. 

k and k’ are discharge passages at the 
upper end of the bowls band c, respectively, 
t is a stationary tube inserted coaxially and 
with some clearance within the hollow shaft 
a, i is a central partition in the tube it by 
Which it is subdivided into two semi-circular 
areas, Z is an inclined deflector arranged at 
the level of the central plane of the upper 
bowl b at one side of the central partition. 
j, the wall of the tube it being partly cut 
away at o above the deflector, and n is an 
annulus inserted in the hollow shaft a. and 
Surrounding the tubet. The annulus in com 
prises two faces flaring toward the tube t 
from either side of perforations p in the hol 
low shafta. . g is a recess formed in the 
bosses of the parts d, e adjacent the perfora 
tions p, and r, r are pipes extending down 
wardly into the part e from the recess g. 
Similar means indicated by the same letters 
but indexed l' etc., are provided for the lower 
part d of the lower bowl a. 

In operation, and assuming, that the slide 
g has been moved upwards so as to close the 
upper bowlib by its cup or valve g’, the shaft 
a is rotated at high speed by any suitable 
means, not shown, liquid being supplied to the 
bowls b, c, and any other bowls on the same shaft. The relative axial displacement of 
the flanges y and i and the flanges y and a 
with respect to their recesses is so determined 
as to provide a certain clearance or to prevent 
direct engagement of the parts, the solids in 
the liquid serving as the packing. This pack 
ing action occurs immediately upon the 
bowls being charged with liquid or upon their 
beginning to rotate, and is absolutely reliable. 
When the closed bowls are rotating and are 5 continuously supplied with liquid the body 
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of accumulated solids builds up gradually 
higher and higher on the bottom of the parts 
e and d', and the liquid is gradually dis 
pelled toward the upper and central regions 
of the bowls on account of its lower density, 
and finally is discharged at k, c'. 

Practically, the liquid has been completely 
separated from the solids when the body of 
solids has approximately risen to the level of 
the discharge passages k, c'. At this mo 
ment, the slide g is reversed so that its cup or 
valve g’ closes the lower bowl a and its cup 
or valve g’ opens the upper bowl b, laying 
open its slot f so that the solids are completely 
ejected and the bowl is ready for a fresh 
charge when, in turn, the lower bowl a has 
completed its operation, and the slide g is 
again reversed. 
Although it is possible to get a packing be: 

tween the recesses h, and h', respectively, of 
the bowls and the flanges y and y', respec 
tively, by the solids of the liquids alone, it 
may be desirable to have an additional pack 
ing. And I prefer to provide for this pur 
pose certain packing means inserted into the 
recesses h and h', respectively, as indicated in 
the drawing by h’. 
Any suitable means (not shown) can be 

provided for automatically regulating the 
flow of liquids in time with the reversing of 
the slide g so that liquid is only supplied to 
that bowl or to those bowls which has, or have, 
been closed by the valve or valves g’ and g. 

It is to be understood that I am not limited 
to the construction shown and described by 
way of example. For instance I do not de 
sire to be limited to any definite configuration 
of the bowl or bowls, of their annular slots 
for f' and the slide g, an important feature 
of my invention being that the slide g is 
adapted to close the bowl or bowls and to pack 
the clearance between the recesses and the 
flanges cooperating therewith, by the sepa 
rated solids. 
I wish it to be understood that I do not 

desire to be limited to the exact details of con 
struction shown and described for obvious 
modifications will occur to a person skilled in 
the art. 
I claim:- 
1. In an apparatus of the centrifugal type, 

a bowl in two sections which define between 
them a substantially lenticular annular cham 
ber having a peripheral discharge slot of fixed 
width, and an axially displaceable annular 
slide adapted to substantially close said slot; 
the said bowl sections being provided with 
annular flanges and recesses adapted to co 
operate with corresponding recesses and 
flanges on said displaceable slide, whereby 
upon closure of said discharge slot by said 
displaceable slide the solids tend to accumu 
late between the said flanges and recesses to 
prevent the discharge of material through 
said slot. 
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2. In an apparatus of the centrifugal type, 
a bowl in two sections which define between 
them an annular chamber having a peripheral 
discharge slot offixed width; one of the edges 
of said discharge slot being flanged outwardly 
and the other edge being provided with a 
peripheral recess, an axially displaceable an 
nular slide provided with an annular recess 
and a peripheral flange; the said recess and 
said peripheral flange of said slide being 
adapted to engage, respectively, said flange 
and said peripheral recess of said bowl sec 
tions with a slight clearance; whereby on op 
eration of the device the said discharge slot 
becomes closed by solids which collect in said 
clearance. 

3. The apparatus of claim 2 wherein the 
said slide is provided with an annular beveled 
face between said annular recess and said 
peripheral flange, the bevel being at such an 
angle that an axial component of the cen 
trifugal force is generated which tends to 
open said discharge slot. 

4. An apparatus as described in claim 2 in 
which two bowls are mounted in tandem on 
the same shaft with the said slide mounted 
as a sleeve between them, operating to close 
the discharge slot of one of said bowls as it . 
opens the discharge slot of the second of said 
bowls. 

5. The apparatus of claim 1 wherein aux 
iliary packing means is provided within the 
said peripheral recesses to close the space be 
tween said flanges and said recesses. - 
In testimony whereof I affix my signature. 

ERNST KNTTEL. 


