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This invention relates to apparatuses for sep 
arating fibers, and has particular reference to 
apparatuses for separating the fine fibers from 
masses containing such fibers in admixture with 
other materials such as water, coarse fibers, fiber 
bundles, scraps of undefibered material, foreign 
materials, etc. 
The invention is applicable to various indus 

tries involving wet processes such as canning, the 
manufacture of paint, and the preparation of 
pulp and paper, as well as the treatment of sew 
age. The invention may also be applied to cer 
tain dry processes such as the separation of dust 
Or lint from textile fibers. 
One of the most promising applications of the 

invention is in the art of papermaking, an ap 
plication which lends itself admirably for the 
Specific disclosure of the invention such as is re 
quired by the patent statutes. The invention will, 
therefore, be described with particular reference 
to the papermaking art, and it is to be under 
St00d that the present disclosure is illustrative 
rather than restrictive, and that no limitations 
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are to be imported which are not required by the 
language of the claims and the state of the prior 
art. As applied to the art of papermaking, the in 
Vention is particularly concerned with that phase 
of the art which has to do with the treatment of 
pulps to render them suitable for formation or 
fabrication into sheets or Webs. 

In order to produce a sheet or web of paper 
having desired properties, it is necessary to start 
With a papermaking pulp of a required quality. 
For reaSOns with which this invention is not con 
Cerned, not all of the pulp produced by any par 
ticular process is of the required quality for a 
particular purpose. If the pulp is produced by 
mechanical processes, it comes from the grinder 
pit as a mass of separated Wood fibers of varying 
size mixed with water and varying amounts of 
WOOd slivers, unground slabs, and foreign mate 
rials such as dirt, sand, and stone. If it is pro 
duced by chemical processes, the pulp comes from 
the Washing tanks mixed with knots and partially 
cooked chips together with foreign materials such 
as dirt, cement and digester brick. If the paper 
making material is made from Waste papers, it 
generally contains more or less undefibered stock 
and foreign materials such as dirt, sand, grit, 
pieces of string, etc. In many cases, before the 
pulp can be made into paper, the coarse fibers 
and undefibered material must béseparated from 
the fine or majority fibers, and the dirt and other 
foreign matter must be removed. 
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Prior to this invention, the customary way to 
separate the coarse fibers and other undesirable 
materials from papermaking pulps was by means 
of a machine called “a screen,' the process being 
generally referred to as “screening.” The separa 
tion by means of screens as practiced prior to 
the present invention has many disadvantages 
and shortcomings as will now be pointed out. 

Effective screening generally requires the use 
of both coarse and fine screens, and in order to 
obtain optimum, results it is often necessary to 
use very large Settling tanks or rifflers between 
the two types of screens. In some cases, particu 
larly in the ground Wood process, rifflers may be 
employed after the fine screens. The screens and 
rifflers require a large amount of floor space, and 
the cost of installation, operation, upkeep and 
repair is relatively high especially in the case of 
the Screens. Furthermore, the pulp must be pre 
pared for screening by being diluted with very 
large quantities of water, which serves as a con 
veyor for the pulp through the system. The 
stock (mixture of pulp and water) is, as a gen 
eral rule, pumped through the system at a con 
sistency of from .4% to 1.25% B. D. The large 
amount of added water renders necessary the use 
of pumps of large capacity and results in the 
expenditure of large amounts of power. 
Most of the added Water must be removed after 

the Screening operation. The process of remov 
ing the Water, which is often referred to as 
slushing, thickening, deckering or concentrating, 
requires additional equipment and labor. Thick 
ening equipment is expensive, costing about $300 
per ton of capacity in a groundwood mill for the 
machinery alone; installation is costly; large 
floor space is required, and maintenance is high. 
Furthermore, thickeners due to their intricate 
Construction are gathering points for dirt and 
slime. It is also to be noted that in the case of 
groundwood pulp, the stock cannot be pumped 
until the coarsest material such as slivers and 
slabs are first removed. This operation is an ad 
ditional item of expense and constitutes another 
disadvantage in the screening of mechanical 
pulpS. 
A further drawback to prior art methods of 

pulp-separation by screening resides in the fact 
that Screens are of necessity very sensitive to 
changes in the quantity and density of the stock 
being handled, and hence do not give uniform 
or dependable results when operated under dif 
ferent or changing conditions. Relatively small 
changes in the quantity or density of the stock 
generally produce sharp. variations in the capacity 
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and effectiveness of the screen, and unless the 
Screening conditions are carefully controlled, poor 
results will be obtained. It is to be noted that 
proper control of screening consistency is in 
herently very difficult. There is no consistency 
regulator on the market that will do the job, and 
hence manual operation of the valves must be 
relied upon. The screening operation requires 
a great deal of attention; otherwise the screens 
Will be clogged, or good papermaking fibers will 
escape with the tailings or rejects. Because of 
the many disadvantages of screening, prior to 
the present invention, the screening operation 
WaS generally omitted in the preparation of pulp 
in certain types of plants such as board mills. 
The primary object of this invention is to 

Overcome and eliminate the many shortcomings 
and disadvantages inherent in prior art meth 
ods and apparatuses for separating the coarse 
fibers and foreign materials from papermaking 
pulps. 
Another important object is to provide a pulp 

separating process, which is relatively simple 
and effective in operation, and which entirely 
obviates the use of prior art screening devices 
with their many defects. 
Another object of importance is to provide a 

pulp-separating process, which is particularly 
Well adapted to be. carried out by means of rela 
tively simple, compact and inexpensive equip 
ment. 
Another object of importance is to provide a 

relatively simple, compact and inexpensive form 
of apparatus for performing the steps of the 
process of the present invention. 
Another important object is to provide a pulp 

Separating process and apparatus, which render 
wholly unnecessary the prior art operations of 
preliminarily diluting the pulp and subsequent 
ly concentrating the stock as well as the often 
practiced intermediate riffling operation. 
Another important object is to provide a pulp 

Separating process and apparatus, particularly 
suitable for application to the processing of a 
Wide variety of types and qualities of cellulosic 
Or Vegetable pulps as well as animal (leather) 
and mineral (asbestos) pulps intended for the 
fabrication of a wide range of papers, boards 
2nd Specialties. 
A further object is to provide a pulp-separat 

ing process and apparatus, which can be applied 
Very readily and economically to the processing 
of pulps, which vary widely in quality and quan 
tity as well as in density or consistency. 

Still another object is to provide a pulp-sep 
arating device having a relatively high capacity 
per unit and requiring small power consumption, 
thereby rendering it possible to process a larger 
quantity of a given stock with a smaller number 
of units, less floor space, and a smaller expendi 
ture of power. 
Other objects and advantages of the inven 

tion will be set forth as the detailed description 
proceeds or else will become apparent from such 
description. 

Before discussing the invention in detail, it 
should be pointed out that the invention is based 
upon the discovery or observation that if an 
edge, either sharp or rounded, is moved at a 
relatively high rate of speed through a fairly 
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... of undefibered pulp or foreign materials such as 
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dense mass or slurry of pulp containing both 
fine and coarse fibers, the edge will gather Out 
of the stock the relatively fine individual fibers 
and leave behind the coarse fibers. If the pulp 
mass also contains shives, fiber bundles, scraps 75 

dirt, Sand, grit, Stone, pieces of string, metal, 
rubber, etc., these material will also be left be 
hind by the moving edge. The materials that 
are left behind are either too large to remain in 
front of the rapidly moving edge or are too much 
entangled in the mass of pulp to be caught up 
and carried along by the edge. 

In its broadest aspect, the present invention 
consists in totally immersing an edge into a 
mass or slurry of pulp containing fine fibers ad 
mixed with other materials such as coarse fibers, 
shives, fiber bundles, scraps of undefibered pulp 
and foreign materials such as those previously 
mentioned and moving the edge while so im 
mersed at a relatively high rate of speed through 
the maSS or slurry. The moving edge gathers 
up the fine fibers from the mass or slurry of 
pulp, leaving behind the undesired materials. 
The fine fibers are then removed or conveyed 
aWay from the moving edge. Experimental data, 
indicate that in order to obtain an effective 
Separation of the fine fibers, the speed with 
which the edge is moved through the mass of 
pulp must be in the order of 4,000 feet per 
minute. Greater speeds than 4,000 feet per 
minute have been found preferable in carrying 
out the process of the invention on a practical 
industrial scale. Speeds between 6,000 and 
12,000 feet per minute have been found to be 
particularly advantageous from the standpoint. 
of maximum performance. 
The proceSS of the invention is susceptible of 

being practiced by means of various forms of ap 
paratus, it being essential that the apparatus, 
Whatever its Specific form of construction, be 
provided with one or more edges adapted to be 
moved at a relatively high rate of speed through 
a mass or slurry of pulp to gather up the fine 
fibers from said mass, and adapted to carry the 
separated fibers away from the working zone. 

In a preferred form of construction, the pulp 
separating edges, to which frequent reference 
has been made, are embodied in a rotor of either 
cylindrical or frusto-conical form. The rotor is 
provided on its circumferential surface with a 
plurality of alternating ribs and grooves. The 
ribs and grooves are preferably disposed sub 
stantially transversely of the rotor, but they may 
be disposed at a pronounced angle to the axis 
of the rotor. It is, therefore, to be understood 
that the term "substantially transversely of the 
rotor' is intended to mean: “transversely of the 
rotor" or "at a pronounced angle to the axis of 
the rotor.' The rotor may advantageously be 
mounted in proximity to an opening in a suitable 
form of stock channel, flow box or other vessel 
containing the pulp with its axis substantially 
perpendicular to the plane of the opening. 
When the rotor is moved at a high rate of speed 
while totally immersed in a body of pulp, the for 
ward edges of the ribs on the surface of the rotor 
function to gather up the fine fibers of pulp, and 
the grooves serve to convey the separated fine 
fibers out through the opening in the vessel in 
a manner to be hereinafter described in greater 
detail. 

Referring briefly to the drawings, 
Figure 1 is a vertical sectional view through 

an illustrative form of pulp-separating appa 
ratus embodying the inventive concept; 

Figure 2 is a fragmentary sectional view of 
the rotor on an enlarged scale showing the man 
ner in which a bead of pulp is Snatched out of a 
pulp mass or slurry; 
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Figure 3 is a diagram showing the forces acting 

on a bead of pulp as it is separated out of the 
maSS; 
Figure 4 is a vertical section through a modi 

fied form of pulp-separating apparatus in which 
the rotor is disposed at the bottom instead of at 
the side of the vessel; 

Figure 5 is a vertical section through a modi 
fied form of pulp-separating apparatus applied 
to a pipe-line; 

Figure 6 is a plan view of a beating or pulping 
engine having incorporated therein several fiber 
or pulp separating devices constructed in ac 
cordance with the present invention; 

Figure 7 is a vertical cross-section taken along 
line 7-7 of Figure 6; 

Figure 8 is a modified form of pulp-separating 
apparatus in which the rotor is in the form of a 
double cone; 

Figure 9 is a plan View of an illustrative form 
of pulp-separating apparatus utilizing a Series 
of rotors; and 

Figure 10 is a vertical cross-section on line 
0-0 of Figure 9, and showing a cylinder that 
may be used to render any one of the rotors 
ineffective. 

Referring to the drawings in greater detail and 
more particularly to Figure 1 thereof, the nu 
meral designates a suitable form of tank or 
vessel adapted to contain the pulp to be treated 
in accordance with the process of the invention. 
The vessel may advantageously be provided at 
or near its bottom with a pipe connection 2 for 
introducing the pulp into the vessel. A suitable 
form of valve 3 may be provided in the pipe con 
nection in order to render it possible to control 
or regulate the flow of pulp into the vessel . 
The vessel may be open at its top, and may be 
provided at one side with an adjustable gate or 
dam 4 for a purpose to be hereinafter pointed out. 
At the side opposite the gate or dam 4, the 

tank is shown provided with an opening for 
accommodating the rotor 5. The rotor is illus 
trated as being frusto-conical in form and is 
provided with a horizontal shaft 6, which may 
be provided with a pulley for connection to a 
Suitable for in of driving means (not shown) for 
the rotor. The rotor is provided about its cir 
cumferential periphery with a large number of 
alternating ribs 8 and grooves 9. The numeral 
indicates an annular doctor plate secured about 
the opening in the Wall of the tank , said plate 
having a conical bore to cooperate with the coni 
cal surface of the rotor 5 as will hereinafter be 
pointed out. 

Before proceeding further with the descrip 
tion, it will be helpful to consider what happens 
when the rotor 5 is rotated rapidly through a 
mass of unscreened stock as the stock is caused 
to flow into the vessel through the pipe line 2. 
Assuming that the level of the pulp slurry is 
above the rotor so that the rotor is completely 
innersed therein, the forward edges of the ribs 
8 will each catch up a tiny bead or particle of 
pulp as they move rapidly through the mass. 

Referring now to Figure 2, wherein is shown 
a fragment of the rotor 5 on an enlarged scale, 8 
and 8' are tWO Successive ribs, 9 is the interven 
ing groove, 8a is the forward or effective edge 
of the rib 8, and p is the tiny bead or particle 
of pulp which has been caught up by the edge 
8d. 
The forces acting on the bead of pulp are in 

dicated in Figure 3. In this figure, p is again the 
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bead of pulp, and 8a is the edge that has caught 
up the bead. The lines represents the static head 
of the slurry or pulp which tends to force the 
particle p into the groove. As soon as the particle 
p has been forced into the groove, the particle 
must necessarily travel at the velocity of the rotor 
surface and the centrifugal force tends to throw 
the particle out radially. The line C represents 
this centrifugal force, and lines c' and c' repre 
sent the two components of this force, the com 
ponent c’ being parallel to the face of the rotor 
and the component c' being perpendicular to the 
face of the rotor. 

It is thought to be clear that if sufficient time 
is allowed for the stock to enter the groove, 
enough stock will enter so that the force c' 
will be exactly equal to forces. The force c’ is 
an accelerating force and tends to move the sep 
arated pulp particles axially along the groove 
between the doctor plate and the rotor, where 
they are discharged as separated fiber. In actual 
practice, it has been found that a tile interval 
of between A000 and 400 of a second is sufficient 
to allow the separated pulp to feed at maximum 
capacity. It has also been found that the rotor 
will not accept the coarse fibers, shives, fiber 
bundles, scraps of undefibered pulp and other 
undesirable material of the type previously men 
tioned. These materials will either pass on with 
the stock over the adjustable gate or dam 4, or 
will tend to settle in the tank . 

It is thought to be clear from the foregoing ex 
planation that the process of the present inven 
tion is simply a matter of Snatching out the fine 
fibers from the stock and discharging them. 
There are several factors that apparently control 
the Cross-section of the beads of stock that will 
be separated. The factors include the number, 
width and length of the grooves, the angle of 
cone of the rotor, the diameter of the doctor plate, 
the stock depth, and the speed of the rotor. For 
any given installation, the number, width and 
length of the grooves, the angle of cone of the 
rotor, and the diameter of the doctor are con 
stants, While means may be provided to regulate 
the stock depth and the speed of the rotor. In 
the apparatus shown in Figure 1, the adjustable 
gate or dam 4 constitutes the means for regulat 
ing the stock depth. It will be understood that 
the stock depth governs the static head, and that 
the angle of cone governs the component of the 
centrifugal force that moves the separated pulp 
to the discharge end of the rotor. 

It is preferable to have the grooves as narrow 
as possible, for at least two reasons. The nar 
rOWer the grooves the greater the number of 
edges that can be provided on a rotor of a given 
size, and hence the greater the capacity cr out 
put that can be obtained with a given installa 
tion. Furthermore, the narrower the grooves 
the smaller will be the largest pulp particle that 
will be accepted by the rotor. However, the 
grooves must be large enough to receive and 
carry the tiny bead of pulp which begins to form 
at the narrow end of the rotor, and which in 
creases in size until it reaches the doctor plate. 
The depth of the grooves apparently has no ef 
fect on the performance of the apparatus, pro 
vided the grooves meet the foregoing require 
ment. 
From what has been said, it is thought to be 

clear that by selecting a suitably dimensioned ro 
tor and doctor plate, and by aujusting the other 
factors, the apparatus of the invention may be 
readily adapted for the separation of the finer 
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fibers or particles of pulp from any kind of 
fibrous material including vegetable fibers such as 
cellulose, animal fibers such as leather, and min 
eral fibers such as asbestos or a mixture of two 
or more of these materials. For the pulp-sepa 
ration process of the invention is wholly inde 
pendent of the type of fibrous material to be sub 
jected to the treatment, and in so far as the pro 
cedure is concerned, it is immaterial whether the 
pulp has been prepared by mechanical or chemi 
Cai methods from Virgin cellulose or from Waste 
material such as rags and waste papers. In any 
event, the process is preferably carried Out with 
stock taken directly from the pulp-making proc 
ess or storage tanks without any preliminary ad 
dition of water as has always been considered 
necessary in prior art screening processes. In 
other words, the method of the present invention 
is preferably, but not necessarily, carried out on 
high density stock in contradistinction to prior 
art methods of Screening at low densities or con 
sistencies. It is thought to be clear, therefore, 
that the apparatus of the invention does its work 
at a sufficiently high density so that Subsequent 
thickening is not required. 
By way of example, it may be stated that in a 

Commercial form of apparatus constructed in ac 
cordance with the invention, the rotor was twelve 
inches in diameter at the doctor plate and had 

... three hundred grooves, each 's' wide and is '' . 
deep. The ribs or lands between the grooves 
were also 's' wide. The doctor plate was ad 
justable in reference to the rotor, and the nor 
mal clearance between the two elements was in 
the order of .001 of an inch. The clearance may 
vary from .001 to .004 of an inch without appre 
ciably affecting the results, the larger clearances 
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instead of at the side or bottom. In such en 
bodiment, the stock may be fed in at the side or 
botton, and the rotor Will start to function. When 
the pulp has completely filled the casing. A Suit 
able form of outlet for the unaccepted stock may 
be provided. 
The forms of apparatus which have been de 

Scribed may be embodied in a pipe line. Refer 
ring to Figure 5 wherein is illustrated such an 
application, the reference numerals 2 and 22 
designate two separated pipe sections of a pipe 
line provided with the flanges 23 and 24. Inter 
posed between the two pipe sections is the casing 
25, which contains the essential elements of the 
pulp-Separating device. The casing has the two 
flanges 26 and 27, by means of which the casing 
is connected to the two pipe sections to form a 
Continuous passage for stock. The casing 25 may 
advantageously be provided with a hand hole 
and cover plate 28 to facilitate access to the 
interior, and is also shown provided with a dis 
charge opening for stock, within which is mount 
ed the rotor 29. The rotor 29 has the axially 

, or transversely extending ribs 30 and grooves 

being preferable from the operating standpoint. 
In this connection, it is to be noted that there are 
no engaging grooves of any sort on the doctor 
plate, and that the Sole function of this plate is 
to prevent the discharge of any stock except that 
which is snatched up by the ribs on the rotor and 
forced out through the grooves. 
A permissible variation in the form of con 

struction illustrated in Figure 1 consists in omit 
ting the overflow. Such a construction requires 
occasional washing out of the undesirable mate 
rials, which necessarily accumulate in the tank. 
For this reason, this form of construction finds : 
its chief use in the case of paper stocks such as 
board machine liners, where the amount of un 
desirable materials is relatively small. 
Another permissible variation is to have the 

discharge opening for the separated stock at the 
bottom instead of at the side. Such a form of 
construction is illustrated in Figure 4. Referring 
to this figure, the vessel containing the pulp to 
be processed is denoted by ill, the stock inlet 
which is at one side is indicated by f2 and the ad 
justable gate or dam, which controls the overflow 
and hence the stock level and static head, is des 
ignated by 3. As has already been stated, the 
discharge opening for the separated stock is at 
the bottom. Adjustably secured about the dis 
charge opening is the doctor plate 4, and mount 
ed in the opening with a very small clearance is 
the frusto-conical rotor 5, which may be rotated 
by means of the shaft 6. The rotor may be pro 
vided with a plurality of axially or transversely 
extending ribs T and grooves 8, as has been 
described in connection with the form of Con 
struction shown in Figure 1. 

Still another variation is to have the discharge 
opening and the rotor at the top of a casing 
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3, and is provided with a shaft 32 to enable it 
to be rotated at a predetermined rate of speed. 
The numeral 33 denotes the adjustable doctor 
plate, which prevents all but the separated pulp 
from leaving the system. 

In the embodiment illustrated in Figure 5, the 
pipe sections are shown as being vertically dis 
posed and the rotor is shown mounted in a side 
wall of the interposed casing, the direction of 
flow of Stock being upward. It will be understood 
that as the mass of stock passes the rapidly mov 
ing rotor 29, the fine particles will be snatched 
out by the forward edges of the ribs 30 and dis 
charged from the System through the grooves 3 
under the doctor plate 33. 
The pulp-separating device may also be ap 

plied to a horizontal pipe line, in which case the 
discharge opening and the rotor may be disposed 
at the bottom or top instead of the side of the 
casing 25. In such construction, the shaft would 
be vertical and the rotor may be disposed with 
its narrower end either up or down. 
The process of the present invention lends itself 

particularly for incorporation in any process in 
volving a defiberizing or refining operation, and 
the device of the invention may readily be em 
bodied or incorporated in a system containing 
One or more defiberizers or refiners. The device 
of the invention may be disposed between two 
defiberizers or refiners to remove from the stock, 
which has already been acted upon by the first 
defiberizer, the finer fibers, or the device may 
be disposed in a channel or passage-way of a 
defiberizer or refiner along the path of travel of 
the recirculated Stock, so as to remove the finer 
fibers from the stock before the stock is again 
presented to the beater roll or other defiberizing 
element. The apparatus may also be embodied 
in a pulping engine or other form of device for 
breaking up and reducing cellulosic materials 
such as old or waste papers. In such a device 
the rotor may be disposed within an opening in 
one side of the device or in the bottom thereof. 
Such a form of construction is illustrated more 
or less diagrammatically in Figures 6 and 7. 

Referring specifically to Figures 6 and 7, the 
numeral 34 denotes a breaker beater, which may 
be of the Hollander or conventional type. The 
numeral 35 denotes the midfeather, 36 is the 
beater roll, 37 is the spindle or shaft, and 38 is 
the pulley by means of which the beater roll is 
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operated. Two rotors 39 and 40 of the type pre 
viously described are shown as being disposed 
in suitably formed apertures in one of the side 
walls of the beater. Each of the apertures is 
provided with a doctor plate 39a similar to those 
previously described, and each rotor is provided 
with an operating shaft 40a as shown. 
The manner of operation of the form of con 

struction illustrated in Figures 6 and 7 is thought 
to follow from the foregoing description. Water 
and cellulosic material such as Waste papers, 
broke, etc. are placed in the tub of the beater, 
and the beater roll Set into operation to reduce 
the cellulosic material to a defibered or pulpy 
condition. : 

One or both of the rotors are set into opera 
tion, and as the stock circulates in the tub, the 
finer fibers are gathered up in the grooves of 
the rotors and discharged through the clearance 
spaces between the rotors and the doctor plates. 
The coarser fibers keep on going through the 
beating process until they are finally fine enough 
to be accepted by the rotors. 
The capacity of the pulp-separating device of 

the invention may be increased by combining 
two frusto-conical rotors either with their Wide 
or narrow ends together. In Figure 8 is illus 
trated a form of device, in which the rotor con 
sists of two frusto-conical sections secured with 
their narrow ends together, so that the fine par 
ticles are Snatched up at the V-shaped central 
portion of the rotor and discharged in both direc 
tions from said central portion. 

Referring to this figure of the drawings, the 
device is shown embodied in a hollow Casing 42 
provided with a central lower, flanged opening 
43, an upper flanged opening 4 in vertical aline 
ment therewith, and two additional lower open 
ings 45 and A6 which may advantageously be 
provided at the sides of the casing. The two 
alined openings 43 and 44 provide a vertical pas 
sageway, in which is mounted the double frusto 
conical rotor 4 and the two doctor plates 48 and 
48', which cooperate therewith. These doctor 
plates are mounted on the tWO annular adjusting 
blocks 49 and 50. The handwheels 5, 52, 53, 
and 54 provide means for adjusting the doctor 
plates to provide a predetermined clearance. The 
numera 55 is the Shaft which is ShOWn as co 
necting the rotor to a suitable motor M. Each 
of the two frusto-conical Sections of the rotor 
is provided with a plurality of axially or trans 
versely extending ribs 56 and grooves 57. 

In this form of apparatus, the stock enters at 
the bottom through the opening 42 and passes 
up through the central passage about the rotor 
47. The fine fibers are separated out at the V 
shaped central portion of the rotor and are forced 
outwardly between the doctor plates and the wide 
ends of the rotor, being finally discharged 
through the two openings 45 and 46. The re 
jected stock leaves the device through the upper 
opening 44. 
The pulp-separating devices thus far described 

are much more flexible in Operation than COn 
ventional screens, in that they can be operated 
more economically over a wider range of condi 
tions. The flexibility of the device of the inven 
tion can, of course, be increased by using a num 
ber of devices of small capacity instead of one of 
large capacity. Another way to increase flexibil 
ity is by providing each device with a number of 
rotors, any one or more of which may be shut 
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S 
illustrative form of such construction is shown 
in Figures 9 and 10. 

Referring to Figure 9, the numeral 60 desig 
nates a casing, which may be of Suitable form of 
construction, and is preferably open at the top as 
shown to provide for convenient access thereto. 
The casing has an inlet opening 62 at one end 
and an outlet opening 63 at the opposite end. The 
casing is shown as being divided into a number 
of communicating compartments 64, each of 
Which has a separate Outlet 65 to a chamber Or 
trough 66, which runs the entire length of the ap 
paratus and Which has an Outlet 6 at the Same 
end as the Outlet opening 63. 

Referring now to Figure 10, which shows a ver 
tical section through one compartment, it will 
be noted that the floor 68 of each compartment 
is provided with an opening 69. Mounted in the 
Opening is an annular block 70, which carries an 
annular doctor plate 7. Mounted in the opening 
69 is the rotor 6, which may advantageously be 
of frusto-conical, shape and which is provided 
with the ribs 2 and grooves 3. The grooves in 
the Successive compartments may be progressive 
ly narrower, since the rejected stock as it passes 
through the casing toward the exit is increasing 
in concentration. As shown in Figure 9, there is 
a Suitable form of passageway 4 from the periph 
ery of each rotor to the corresponding outlet 65, 
SO that the discharged stock from each of the ro 
tors empties into the same chamber or trough 66 
which runs the length of the apparatus. 
As thus far described, it is thought to be clear 

that the pulp to be processed enters through the 
inlet 62 and passes through the entire length of 
the Casing to the exit 63 at the other end of the 
casing. As it passes through each of the com 
partments, the finer particles of stock are 
Snatched out of the main body by the correspond 
ing rotor and discharged into the chamber or 
trough 66 through the separate outlets 65. From 
the chamber or trough 66, the accepted stock 
paSSes on to the next operation in the mill, while 
the rejects leave the device through the exit 63 
and may be subjected to further processing, such 
as defibering in a suitable form of apparatus. It 
may be advantageous to dispose each successive 
Compartment somewhat lower than its predeces 
Sor so that the entire apparatus will slope suffi 
ciently to insure travel of the high density stock. 
For the same reason, the chamber or trough 66 
may be provided with a sloping bottom toward 
the Outlet 6. 
In the illustrative form of multi-stage device 

shown in Figure 9, means are provided to add 
shower water as may be desired in any or all of 
the compartments. The means consists of a pipe 
line 82, which runs the length of the casing 6, 
and which is provided with a number of branch 
pipes 83, each of which extends into a compart 
ment 64. A valve 76 of conventional construction 
may be provided on each of the branch pipes 83 
to regulate the amount of added water or to shut 
the supply off entirely. The purpose of the 
shower water is to wash the fine fibers out of en 
Enent with the rejects and into the extracted 
SOC, 

The apparatus of Figure 9 is also shown pro 
vided with a number of propeller agitators to 
keep the stock in constant motion so that the 
rotor Will contact and extract the maximum num 
ber of fine fibers. Means may also be provided 
to render any particular rotor ineffective. This 

off or rendered inoperative whenever desired. An 75 may consist simply of a cylinder 8 adapted to be 
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slipped over the rotor to be rendered ineffective. 
The cylinder may be provided with a flanged 
lower end 80 formed with an annular groove, and 
each of the doctor plates may be formed with an 
annular ridge 8 to prevent the cylinder from 
shifting position. 
I claim: 
1. An apparatus for separating the fine fibers 

from a mass containing such fibers in admixture 
with other materials, said apparatus consisting 
of a chamber for containing the mass to be 
treated, said chamber having an aperture in a 
wall thereof, and a rotor disposed in Said cham 
ber in proximity to the aperture with its axis sub 
stantially perpendicular to the plane of the aper 
ture, said rotor being provided with a plurality 
of alternating ribs and grooves, the body and ribs 
of said rotor defining a closure for said aperture 
and the grooves of said rotor constituting the 
Only substantial communication between the inr 
terior and the exterior of said chamber, and 
means to rotate said rotor at a rapid rate of speed. 

2. The device defined in claim 1, the rotor be 
ing frusto-conical in form and having its narrow 
end disposed within the chamber and its wide end 
disposed within said aperture in close proximity to 
the Wall of the aperture. 

3. An apparatus for separating the fine fibers 
from a mass containing such fibers in admixture 
with other materials, said apparatus consisting 
of a chamber for containing the mass to be treat 
ed, means to supply material to said chamber. 
means to adjust the static head of said material, 
an aperture in a wall of said chamber, a rotor 
of frusto-conical form with its small end disposed 
within said chamber and with a portion of its 
circumferential surface in close proximity to the 
aperture, said rotor being provided on its circum 
ferential surface with a plurality of alternating 
ribs and grooves extending through said aper 
ture, and means to rotate said rotor at a rapid 
rate of speed. 

4. A pulp-separating device comprising a cas 
ing, two vertical partitions in said casing to di 
wide, the casing into three compartments, each 
Of Said partitions being provided with an aper 
ture, said apertures being in allinement, a double 
Coned rotor mounted in the middle compartment 
With the wide end portions thereof in proximity 
to the apertures, said rotor being provided on its 
circumferential surface with a plurality of alter 
nating ribs and grooves extending through said 
apertures, means to rotate said rotor at a rapid 
rate of speed, and means to feed pulp into the 
casing. . . . . 

5. An apparatus for separating the fine fibers 
from a mass containing such fibers in admixture 
with other materials, said apparatus consisting 
of a chamber for containing the mass to be treat 
ed, said chamber having an aperture in a wall 
thereof, a rotor having its axis substantially per 
pendicular to the plane of the aperture, one end 
of said rptor being disposed within said aperture 
with its circumferential surface in close proxim 
ity to the wall of the aperture, the remainder of 
Said rotor being disposed within the chamber with 
its circumferential Surface Spaced a substantial 
distance. from the walls of the chamber, said 
rotor being provided on its circumferential sur 
face with a plurality of alternating ribs and 
grooves extending through said aperture, and 
means for rotating said rotor at a rapid rate of 
speed. 
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6. The device defined in claim 5, the rotor be 

ing frusto-conical in form, the narrow end of 
said rotor being disposed within the chamber. 

7. A pulp separating device consisting of a 
chamber having both ah inlet and an outlet, said 
chamber being provided with an aperture dis 
posed between said inlet and said outlet, a rotor 
having its axis substantially perpendicular to the 
plane of the aperture, one end of said rotor being 
disposed within said aperture with its circum 
ferential surface in close proximity to the wall 
of the aperture, the remainder of said rotor being 
disposed within the chamber with its circumfer 
ential surface spaced a substantial distance from 
the walls of the chamber, said rotor being pro 
vided on its circumferential surface with a plu 
rality of alternating ribs and grooves extending 
through said aperture, and means for rotating 
said rotor at a rapid rate of speed. 

8. The device defined in claim 7, the rotor be 
ing frusto-conical in form, the narrow end of 
said rotor being disposed within the chamber. 

9. Apparatus for selecting and separating fine 
fibers from a liquid suspension containing such 
fine fibers as well as objectionable matter such 
as larger fibers, fiber bundles and foreign ma 
terials, said apparatus comprising a chamber 
containing the liquid suspension, said chamber 
having an aperture in the Wall thereof below the 
level of the suspension, a revoluble rotor project 
ing through said aperture into the Suspension 
within the chamber and constituting a closure 
for said aperture, means for revolving said rotor 
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at a high speed, said rotor having on its periph 
ery a plurality of spaced passages the inner ends 
of which are disposed interiorly of the chamber 
and the Outer ends of which are disposed ex 
teriorly of the chamber, whereby a portion of 
the suspension is caused to enter each passage 
by the force of the static head of the suspension 
and is there subjected to centrifugal force, the 
disposition of said passages with respect to the 
axis of rotation of the rotor being such that said 
portion of the suspension which has entered the 
passages is caused to move along the passages 
and be discharged exteriorly of said chamber. 

10. The apparatus of claim 9, said passages 
being in the form of alternating ribs and grooves 
on the surface of said rotor, the ends of said 
passages exteriorly of said chamber being ex 
posed to atmosphere and the depth of said pas 
sages being Such that in the presence of atmos 
phere at their exterior ends the balance between 
the force of the static head of the suspension and 
the centrifugal force of that portion of the sus 
pension which has entered the passages deter 
mines the quantity of the suspension in each 
paSSage. 

11. The apparatus of claim 9, the portion of 
said rotor containing said passages being substan 
tially frusto-conical and having its small end dis 
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posed within said chamber, said passages being 
in the form of alternating ribs and grooves on 
its Surface, the ends of said passages exteriorly 
of said chamber being exposed to atmosphere 
and the depth of said passages being such that 
in the presence of atmosphere at their exterior 
ends the balance between the force of the static 
head of the suspension and the Centrifugal force 
of that portion of the suspension which has 
entered the passages determines the quantity of 
the Suspension in each passage. 

e JAMES C. COGEL. 


