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This invention relates to improved systems 
and methods for continuously separating rela 
tively heavy, coarse or compact undesired parti 
cles or objects from liquid or liquid mixtures 
such, for example, as ?brous pulp suspensions, 
and more particularly to a method and apparatus 
for continuously eliminating gravitated foreign 
matter, without disturbance of the continuous 
separating operation. 
In the paper industry, and the like, wherein’ 

valuable solid content or ?bre‘ particles carried 
in suspension are required to be separated out 
from dirt, foreign matter and particles in gen 
eral of a heavier gravity, vortex separators of 
well known types are employed capable of han 
dling large quantities while settling out the 
heavier particles. Such particlesv are received in 
a discharge chamber, which gradually accumu 
lates the heavier particles. - 
In such apparatus, the operation of the vortex 

separator is not disturbed by the ‘quiescent ac 
cumulation of heavier particles in the closed dis 
charge chamber, but the emptying of such dis 
charge chamber, as is required from time to time, 
disturbs'the separator operation‘ and may neces 
sitate rendering its operation discontinuous. 
The present invention provides an apparatus 

. and method for eliminating the settled heavier 
particles in a separating system of the type de 
scribed, without substantially disturbing the con 
tinuous operation of the system. 

Furthermore, the invention provides appara 
‘ tus and methods for the continuous elimination 

of the settled particles and foreign objects, which 
shall be capable of handling the elimination,‘ re 
gardless of the nature of the foreign objects, in 
a substantially continuous manner free from the 
disturbance of the continuous separator appara 
tus proper. ‘ 

In accordance with a preferred example of the 
invention, a rotary‘ valve mechanism is provided 
in combination with a-waste chamber and suit 
able water admission in connection vtherewith 
for substantially continuous controlled and meas 
ured passage of waste- without disturbing, in 
any substantial respectthe settling qualities/of 
:the waste receiving chamber. ' _' 

- The above and other features of the inven 
tion will appear more fully-from the following 
detailed description when taken ‘in’conjunction 
with the accompanying drawings. It is expressly 

' understood, however, that the drawings are em 
ployed for purposes of‘ illustration only and are 

r not‘ designed "as _‘a definition of the'limits of'the 
invention," reference being had: for’ ' this "pi'l'rpo'sev 
to the appended claim. 

(Cl. 209-211) 

In the drawings, wherein like reference char- . 
acters indicate like parts: 

Fig. 1 is an elevational view of a single sep 
‘ arating unit having the invention applied there 
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to; i 
Fig. 2 is an elevational view showing the ap 

plication of the invention in one of its alternative 
forms, to a battery of separating units; 

Fig. 3 is a section taken substantially on the 
line 3-3 of Fig. 2; and 

Fig. 4 is a ‘detail view in section of a form of 
the rotary valve employed in the system. 

Referring now to the drawings in further de 
tail, a vortex type of separating device is indi 
cated at I 0, which may be of the construction 
shown, for example, in U. S. patent to Freeman, 
No. 2,102,525. This device may include a tangen 
tially arranged inlet as at H for the stock to be 
treated, a central discharge outlet I: at the top 
through which the treated stock is conducted 
away, and a discharge outlet H3 at the bottom 
through which the heavy or more compact par 
ticles' to. be separated from the stock are dis 
charged.v As disclosed in said patent, the stock 
entering at the inlet H, such for example as a 
mixture of paper pulp, water and the material 
to be separated therefrom, ?rst passes downward 
in the cylindrical portion of the device II) as a 
downwardly travelling outer vortex, and near the 
bottom of this cylindrical chamber the vortex re 
verses and continues as an inner vortex up to 
the mouth of the outlet l2. As further disclosed 
in said patent, reference to which is hereby made. 

' the cylindrical portion of the device It) may be 
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interrupted by perforated rubber discs as at H 
and M, the vortices passing through the perfora 
tion in the disc I3, the outer vortex substantially 
reversing to form the inner vortex just above the 
disc l4 and the particles to be separated passing 
down throughthe perforations in disc l4 into 
a conical portion l5'lfrom which they are allowed 

, vto settle down through a sight glass l6, thence 
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through a' gateetype ‘shut-off valve I'Lyinto a 
?tting l8. ' The‘. ?tting it may be merely a 
straight section of: conduit if only oneof the sep 
arating devices lll'is being'used, but if two or 

y'more of such devices are being used at anlad 
jacent positiomthe ?tting.’ Ill may'h'ave a branch 
or branches as at ‘18a ior"connectjion to thedirt 
‘discharge outlets of the'other. separating units. 

The ?tting 18 at 'its'lower end-communicates 
with the inlet'of a, special rotaryfvalvellg, the 
construction of which .isshown in, further- detail 
"in Fig. 4. This valvemay comprise a horizontal 
chamber portion‘!!! along the axis of which a 
vaned type of valve assembly may be mounted 



3 upon a rotatable shaft 2| connected to be slowly 
turned, for example at about 1 R. P. M., as by a 
motor 22, including such reduction gearing as 
may be necessary. In the valve l9 an arcuate 
inlet opening to the cylindrical chamber 20 is 
provided at 23, this opening being brought into 
communication with the ?tting l8 by a chamber 
portion 24 formed integrally, if desired, with the 
cylindrical chamber 20. An arcuately shaped 
outlet 25 is provided at the lower side of the cylin 
drical chamber portion 20 for the discharge of 
the separated heavy particles or objects through 
a bottom chamber portion 24a through which the 
rejected material is discharged to a suitable waste 
pipe connection 26. ' 
The rotatable valve assembly, as shown in Fig. 

4, may comprise a plurality of vanes as at 21, six 
of these vanes being here shown by way of ex 
ample, mounted in tangential positions on a hex 
agonal hub portion 28, ?xed to the shaft 2|. 
These vanes may comprise metal plates as at 29, 
which are of such shapes and dimensions that 
their outer edges will be spaced substantially both 
from the end walls of the cylindrical chamber 20 
and from the cylindrical wall portion. However, 
layers 30 of suitable flexible material such as rub 
ber, laminated with fabric if desired, are affixed 
upon each of the vanes 29 as by rivets 3| and 
clamping plates 32. These rubber elements ex 
tend out from the vanes 29 at the outer end and 
side edges thereof into ?rm contact with the walls 
of the cylindrical chamber 20 and serve to seal 
the vanes with respect to such walls, except at 
the inlet 23 and the outlet 25, and except momen 
tarily when any large objects such as bottle caps : 
or other pieces of metal may become lodged 
against the vanes. In some cases it may also be 
desirable to rubber line the interior of the valve 
casing to provide more resiliency and, at the same 
time, be more resistant to abrasion. 
The arcuate wall portion 33 between the inlet 

23 and outlet 25 is preferably so made as to ex 
tend circumferentially for a distance somewhat 
greater than that between successive vanes so 
that, in normal operation of the valve, there will i 
at no time be any opportunity for liquid to ?ow 
freely through the valve. Instead the material 
will be discharged in successive batches, each 
batch being of a volume equivalent to the volume 
of the space between each successive pair of 
vanes. 

If desired, the conduit portion 24 may be 
formed integral with a de?ector portion 34 which 
will act to de?ect any large solid objects in a 
cavity between successive vanes at a time prior 
to the amount at which either of these vanes 
reaches the edge of the portion 331, thus prevent 
ing such objects from jamming between that por 
tion of the edges of the vanes. 
As indicated in Fig. 1, provision is made for 

introducing, at a point above the valve l9, for 
instance at an inlet opening 35 in the ?tting I9, 
a quantity of water to compensate for the loss of 
liquid through the valve l9 to thereby avoid any 
undesirable disturbance of the portion of the 
separating device Ill as would occur if substantial 
amounts of liquid were constantly being dis 

15 

20 

25 

30 

4 0 

'n' 

60 

65 

charged from its lower end without replacement.v - 
The liquid introduced at 35 is preferably supplied 
under a constantly regulated pressure, for in 
stance through a pressure regulating valve 35 
connected with the?tting l8 as by conduit 31, 
including a shut-oil’ valve 33. ~ 
There is also preferably provided another con 

duit 33 running from the pressure regulating 

4 . 

valve into the discharge conduit for the separat 
ing device at a point above the shut-o? valve H, 
for example into a T ?tting as at 40, located Just 
below the sight glass 16. This conduit 39 may 
also have a shut-o? valve as at H. In cases 
where this equipment is used, for example, for 
the cleaning of so-called rough paper stock, in 
cluding various grades of waste paper or of cor 
rugated paper waste, for example, the main cylin 
drical portion of the separating device it may, 
for example, be of a diameter of from 8 to 10 
inches and the stock may be pumped into the 
inlet H at a pressure such that for example 800 
to 1250 gallons per minute will pass into the sep 
arator and with substantially the same volume 
of treatedstock passing out through the top out 
let l2. In initially starting the operation of the 
separator, the gate valve 11 will ordinarily be 
closed, and at this time a small amount of water 
may be introduced through connection 39 to 
"back-wash” the separator unit so that the ?rst 
onrush of stock will not tend to clog or block the 
separator within or adjacent the cone portion l5. 
After this ?rst rush of stock, the valve 11 may 
be opened, and while the rotary valve is is being 
operated by the motor 22, a sutlicient quantity of 
water is admitted through the connection 31 to 
substantially compensate for the loss‘ through the 
valve I9. If desired, the valve 4| in connection 
39 may then be closed, but usually it will be found 
preferable to continue to admit a small amount 
of water through the connection 39 to dilute 
somewhat the liquid containing the undesired 
material, before it passes down through the re 
mainder of the equipment, and also to supple 
ment the water admitted through connection 31. 
Su?icient water may be introduced through the 
connection 39, for example, so that there will be 
no noticeable downward how of liquid at the sight 
glass l6 and the liquid will be in a su?‘iciently 
static condition so that the undesired material 
will settle therethrough without any up-rising 
currents at the sight glass sufficient to interfere 
with such settling. 

It is important in maintaining these conditions 
to supply the water through connectionsv 31 and 
39 at a regulated pressure, With a separating de 
vice of the size and capacity above stated, for 
example, and with a valve 20 having a rotor of 
about 91/2 inches radius and a length of about 51/2 
inches, it was found satisfactory to introduce the 
water from a pressure regulating valve 36 at a 
pressure of about 25 pounds per square inch. 0p 
eration of the equipment under these conditions 
has been satisfactorily carried on with pulp hav- 
ing a consistency of from 0.2 to 11/2. With the 
valve 20 rotating at 1 R. P. M. it was found de 
sirable to introduce from 10 to 12 gallons per 
minute of water through the connections 31 and 
39, the greater part of this water being introduced 
through the connection 31 to cause a downward 
flow in the ?tting l8, and with little or notice 
able ?ow at the sight glass l6 
In Figs. 2 and 3 an arrangement is shown 

adapted for connecting three or more of the 
separators It to a single set of apparatus for dis 
posing of the waste. Here a water connection 45 
runs from a source of supply through a pressure 
regulating valve 46 and discharges through shut 
oil’ valves as at 41 and connections as at 48, re 
spectively into ?ttings 49 at the waste discharge 
outlets of the separators Ill. The water supply 
connections 43 may serve a function correspond 
ing to the connection 39. referred to in Fig. 1. 

75 From the ?tting l3 waste is discharged through 



waste receiving tank 53. 
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gate valves as at 50, sight glasses as at 5|, thence 
through T ?ttings as at 52 and into a common 

If desired, at the T 
fitting 52, small amounts of the pulp suspension 
may be drawn off through connections as at 54 
to a header 55. This header, as indicated, may 
run to a pump and white water supply, which in 
turn may be connected to secondary separating 
equipment operating, if desired, according to 
principles disclosed, for example, in the U. S. 
patent to Freeman, No. 2,312,706. The connec 
tions 54 may each include an ori?ce device as at 
50 and a shut-off or adjusting valve, as at El, to 
control the percentage of the material ?owing 
down from the separators l0, which is to be 
passed off through the header 55 for a secondary 
separating treatment. 

It is contemplated that the greater part of 
the material ejected from the separator end, 
however, will pass down into the chamber or _ 
tank 53, in which there may be provided a rotat 
able screw conveyor as at62 driven from any 
suitable source of power applied for example to 
pulley 63 mounted upon a shaft 64 which car 
ries the screw conveyor and extends through 
suitable stuifing boxes at the ends of the tank 
53, This screw conveyor is arranged to cause 
the waste material such as sand, grit and foreign 
solid objects to be discharged through a rotat 
able outlet valve as at 19a of a construction the - 
same as described above in connection with Fig. 
4. A header 65 extends along one side of the tank 
53 and is connected to a source of water supply 
through a pressure regulating valve 66, this head 
er being connected by a plurality of pipes 67 ap 
proaching at spaced points into the tank 53, these 
pipes having straight outlets as at 68 for dis 
charging water upwardly and downwardly into 
the mixture in the tank 53 for purposes corre 
sponding to the supply of water through connec 
tion 31 in Fig. 1 and for also aiding in insuring 
that the dirt and waste will be properly advanced 
by the conveyor to the valve l9a. 
While the invention has been described in detail 

with respect to particular preferred examples, it 
' will be understood by those skilled in the art that 
various changes and modi?cations may be made 
without departing from the spirit and scope of 
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the invention, and it is intended, therefore, in 
the appended claim to cover all such changes 
and modi?cations, 
What is claimed as new and desired to be se 

cured by Letters Patent is: 
A method for continuously separating unde 

sired relatively heavy particles from a liquid sus 
pension which comprises: continuously maintain 
ing under pressure in a chamber a downwardly 
directed annular vortex of the suspension and‘ 
from which the suspension passes upwardly as an 
inner vortex to a restricted outlet; allowing such 
relatively heavy particles to settle from the lower 
ends of said vortices through an enclosed body of 
liquid maintained under pressure; removing from 
the lower region of said body of liquid a continu 
ous succession of preselected volumetric incre 
ments of liquid having therein such ‘relatively 
heavy particles, such removal being at a rate 
equal to a relatively small percentage of the rate 
of flow of the liquid suspension through said 
chamber; and adding auxiliary liquid to said en 
closed body of liquid at a region above the point 
of such removal of heavy particles, such addition 
of auxiliary liquid being continuous at a regu 
lated rate and pressure in an amount substantial 
ly to compensate for said increments of material 
removed, to maintain relatively quiescent condi 
tions in such liquid into which such particles set 
tle from the vortices. I 
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