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(&) Apparatus for screening paper fiber stock.

@ in screening apparatus for paper fiber stock of
the type wherein a cylindrical perforate screen mem-
ber (13) defines screening (15) and accepts (16)
chambers on the inner and outer sides thereof in a
closed housing (10), the inlet chamber (20) for stock
to be screened is located below the screening cham-
ber (15) to facilitate elimination of high specific grav-
ity reject materials before the stock reaches the
screening chamber. Special provision is made for
accelerating the flow of plastic and other reject ma-
terials of lower specific gravity than wet paper fibers
to a reject chamber (55) above the screening cham-
w=ber (15), and baffies (40, 52) are also provided for
<praventing recirculation of such reject materials to
the lower end of the screening chamber and thereby
Ilﬂconcentralting them in the reject chamber from which
I~they are removed via outlet (56) and fed to a de-
watering device that delivers essentially dry reject
ﬁmaterial for ready disposal. The effectiveness and
e\ efficiency of the apparatus is further promoted by
supplying water via an inlet (57) for washing fiber
away from reject materials in the upper portion of
the screening chamber and thereby increasing the

I'”0verall vield of recovered fiber.
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APPARATUS FOR SCREENING PAPER FIBER STOCK

Paper mills have for many years made exien-
sive use, for the screening of paper making stock,
of screening apparatus embodying a cylindrical
perforate screen member defining screening and
accepts chambers on the opposite sides thereof in
a closed housing and provided with a rotor mem-
ber which operates in one of the chambers to keep
the screen perforations open and free from solid
materials tending to cling to the screen surface. In
operation, the stock or furnish is delivered to the
screening chamber adjacent one end of the screen
member, and the material rejected by the screen
member is collected and discharged from the. op-
posite end of the screen member.

The Applicants have manufactured and sold
many such screens, originally in accordance with
Staege U.S. Patent No. 2,347,716, and subsequent-
ly in accordance with Martindale U.S. Patent No.
2,835,173, the latter construction being character-
ized by a rotor comprising bars or vanes of air-foil
section in closely spaced but non-contacting rela-
tion with the surface of the screen member. Similar
screens have been marketed for some years, in
competition with those of the Applicants, in accor-
dance with other patents, such as Cannon et al
U.S. Patent No. 2,975,899, Lamort U.S. patent No.
3,617,008 and Holz U.S. Patent No. 3,581,983.

The art has also experimented widely with de-
tailed variations in screens of the above type, in-
cluding variations in the size, spacing and configu-
ration of the perforations in the screen member and
also in the vane shape and in other forms of rotor.
For example, such screens have been offered in
recent years wherein the rotor is a drum-like mem-
ber provided with multiple bumps or other offset
portions over its surface. Typical such construc-
tions are shown in Clarke-Pounder U.S. patent No.
3,363,759 and Bolton et al U.S. Patent No.
3,726,401.

In all of the vertically oriented commercial
screens of the type outlined above, the primary
direction of through flow is downwardly, with the
stock entering the screen chamber from above, or
in some cases centrally of the screening chamber
when the direction of screening is from the outside
to the inside of the screen member, so that any
high specific gravity reject material entrained with
the stock to be screened will travel by gravity to a
reject discharge chamber in the lower part of the
screen, from which it is subsequently discharged.
Necessarily, therefore, there is substantial opportu-
nity for such reject material to damage the perfo-
rate screen member as it travels through the
screening chamber, especially with screens of the
type wherein the screening chamber is on the
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inside of the perforate screen member, and

-wherein centrifugal force therefore will cause high

specific gravity materials to travel along the screen-
ing surface.

Ancther type of reject material, which is be-
coming increasingly prevalent in waste paper
stocks, is material of lower specific gravity than the
paper fibers, such as pieces of plastic, especially
scraps of plastic foam. The circulatory movement
imparted to the stock in the screening chamber by
whatever rotor is used will develop centrifugal force
which will tend to cause such light materials to
migrate toward the center of the screening and
reject chambers. However, in order o discharge
these concentrated light reject materials, it is nec-
essary for them to overcome the gravitational
forces which tend to cause them to rise within the
apparatus and therefore away from the reject di-
scharge outlet.

Weber U.S. Patent No. 4,166,068 discloses a
different construction of screening apparatus of the
general type outlined above wherein the supply
flow of stock to be screened enters the apparatus
by way of an inlet chamber located entirely below
the screening chamber, and wherein low specific
gravity reject materials, including materials of sub-
stantially the same specific gravity as accepted
fiber, ar® collected in a reject chamber above the
screening chamber, and from which they are di-
scharged by a port located generally centrally of
the top wall of the apparatus in order to ensure
effective removal of light reject materials of the
types discussed above.

In the apparatus of the Weber patent, the high
specific gravity reject materials entering through
the stock inlet are retained in the inlet chamber by
constructing the inlet and screening chambers so
as {o provide an annular space in the inlet chamber
which is of greater outer diameter than the flow
passage through which the stock enters the
screening chamber, and producing sufficient centri-
fugal force in the inlet chamber to cause these high
specific gravity materials, such as tramp metal and
the like, to be collected in this annular space and
thereby to prevent them from coming into contact
with the screen member. Such trapped high spe-
cific gravity materials are discharged from time to
time directly from this annular space by the reject
outlet means, so that only materials of approxi-
mately the same specific gravity as paper fiber or a
lower specific gravity are allowed to reach the
screen chamber.
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The present invention is especially concerned
with the provision of screening apparatus which will
be especially adapted for effective and efficient
screening of the reject "tailings™ from a primary
screening station in a system for recovering re-
usable paper fiber from waste paper products, such
for example as a system like that in Chupka U.S.
Patent No. 4,873,410.

The tailings from the primary screening station
in such a system are commonly relatively rich in
light specific gravity reject materials, such particu-
larly as pieces of plastic sheet, film and foam, but
substantial quantities of good paper fiber are en-
trained or otherwise mixed and rejected therewith.
it is for this purpose that a tailings screen is pro-
vided, and it has been common to use a vibrating
screen for this purpose, but a related practical
problem is that the relatively significant volume of
reject materials normally leaves the tailing screen
as a relatively small percentage of a correspond-
ingly large volume of water suspension, and that
water mut be eliminated before the solid reject
materials can be disposed of.

The screen of the present invention was espe-
cially developed for handling such tailings with the
dual objective of recovering substantially all of the
good paper making fiber and delivering the reject
materials in relatively concentrated form, and pref-
erably in substantially dewatered form for ready
final disposal. In addition, the screen of the inven-
tion accomplishes these objectives at notably iower
cost than existing screens for similar applications,
particularly from the standpoint of both power and
water usage.

The screen of the invention is generally similar
in construction and mode of operation to the
screen disclosed in the above-noted Weber patent,
but it differs therefrom in a number of significant
respects. More specifically, the screen of the in-
vention differs from the screen shown in the Weber
patent in its manner and means for treating reject
materials of lower specific gravity than paper fibers.

The supply flow of stock to be screened enters
the apparatus by way of an inlet chamber located
below the screening chamber, and any high spe-
cific gravity materials which are present in that
supply fiow are trapped in the iniet chamber, in
substantially the same manner as disciosed in the
Waeber patent. Thus the solid materials in the sup-
ply flow of stock into the screening chamber con-
sist essentially of reusable fiber and low specific
gravity reject materials. Special provision may be
made for minimizing the possibility of light reject
materials passing through the perforations in the
screen cylinder, and further for washing good fiber
free from the light reject materiais and then con-
centrating those reject materials prior to their di-
scharge from the screen.

10

15

20

25

30

”

35

45

55

It is important to this objective that provision be
made for preventing light reject materials which
have passed through the screening chamber from
recirculating back to its inlet end. This result may
be accomplished by a baffle arrangement which in
offect separates the screening chamber into a low-
er zone from which most of the good fiber is
accepted, and an upper zone wherein the light
reject material is subjected to a washing action to
separate the good fiber therefrom and to carry it
through the screen cylinder to the accepts cham-
ber.

Reject material which reaches this upper
chamber is trapped against recirculating to the
screening zone, and it is then carried further up-
wardly into an annular reject chamber in which it is
retained while circulating about the inner wall of
this chamber until the quantity of reject material in
the chamber increases sufficiently to be carried out
by way of a reject outlet port in the outer wall of
the reject chamber. Special provision may aiso be
made for supplying washing liquid to the washing
2one of the screening chamber from above, as well
as to the reject chamber, in order to promote
separation of good fiber from reject material and to
carry the separated fiber to perforations in the
screen cylinder for passage thereto to the accepts
chamber.

Special provision may be made for dewatering
the reject material discharged from the reject port
to a condition in which it can be handled as a
reiatively dry mass while the liquid removed there-
from is handled separately. More specifically, a
small screw press assembly is mounted directly on
the reject port so that solid material flowing out
through the reject port is trapped and then simuita-
neously compressed and dewatered to the con-
dition of a relatively firm piug in which it is di-
scharged from the downstream end of the screw
press assembly. The water removed therefrom by
the screw press is then readily piped away to any
other desired point in the system.

In summary, the screen embodying the inven-
tion offers special advantages for the treatment of
tailings in that it accomplishes substantially com-
plete separation of usable fiber from reject material,
and especially also in that it delivers the reject
material in such thoroughly dewatered form that it
can be disposed of in any desired manner as in
essentially dry mass. Further, by reason of its
efficient and effective screening action, the screen
can be equipped with a screening cylinder having
screening perforations of such small size as to
reject virtually all contaminant particles, even in-
cluding those of specific gravities so close to those
of wet paper fibers as to be incapable of separation
therefrom by gravitational or centrifugal forces.
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In order that the invention may be more readily

. understood, reference will now be made to the

accompanying drawings, in which:

Fig. 1 is a perspective view illusirating one
form of screening apparatus in accordance with the
invention;

Fig. 2 is a somewhat diagrammatic view,
generally in vertical section, showing the operation
and internal construction of the screening appara-
tus of Fig. 1;

Fig. 3 is a section generally on the line 3--3
of Fig. 1;

Fig. 4 is a fragmentary section similar to Fig.
2 and showing a modified form of screening ap-
paratus in accordance with the invention; and

Fig. 5 is a fragmentary section on the line
5--5 of Fig. 4.

The screening apparatus shown in Figs. 1-4
comprises a generally cylindrical vertical housing
10 mounted by a stand 11 on a base 12. A cylin-
drical perforate screen member 13 divides the cen-
tral portion of the interior of the housing 10 into a
screening chamber 15 and an annular accepts
chamber 16 having an outlet port 17. The screen-
ing member 13 is provided with multiple perfora-
tions which may be of any conventional size, shape
and spacing, a typical example being circular holes
0.062 inch in diameter and in such spacing as to
provide an open area in the range of 10-15%.
Alternatively, these perforations may comprise slots
of the sizes and spacings disclosed in Seifert U.S.
Patent No. 3,842,302, and the screening member
may also be of the type shown in Chupka-Seifert
U.S. Patent Nos. 4,155,841 or 4,383,918.

Below the screening member 13 is the inlet
chamber 20, to which stock to be screened is
suppiied by way of a tangential inlet port 21. The
screening member 13 is supported at its lower end
by an annular flange 22 extending inwardly from
the wall of housing 10 and cooperating therewith to
define an annular space 25 which extends around
the outside of the inlet chamber 20 and has an
inner diameter equal to that of the lower end of
screening member 13.

The tangential entry of the stock through the
inlet port 21 creates centrifugal force effective to
carry high specific gravity material, e.g. tramp met-
al, into this space 25 where it is retained by the
flange 22 against entry to the screening chamber
15. A discharge port 26 from space 25 acts as a
collection boot for trapping such reject material and
may be provided with a suitable valve for periodic
or intermittent dumping as disclosed in the Weber
patent.

Within the screening chamber 15 is a rotor
assembly indicated generally at 30 and including a
hub 31 secured to the upper end of a drive shaft
32 supported by a suitably sealed bearing assem-
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bly 33 on a bracket 34 mounted within the stand
11. The rotor assembly is shown as comprising
four vanes 35 mounted by arms 36 on the hub 31.
Preferably, the rotor hub 31 is a cylindrical body of
substantial diameter in order to reduce the radial
dimension of the screening chamber 15 in accor-
dance with principles of the invention as described
hereinafter.

The rotor hub 31 is provided adjacent its upper
end with a radially extending flat disk baffle 40
having a circular periphery, except where it is cut
out to accommodate the vanes 35. The baffle 40

. constitutes a partition separating the screening

chamber 15 into a lower zone 41 and an upper
zone 42, and the outer diameter of the baffle 40 is
slightly smaller than the inner diameter of the
screening member 13, e.g. one inch, to provide a
correspondingly restricted annular passage 44 con-
necting these zones 41 and 42.

An additional baffle 45 of inverted frustoconical
shape is also mounted as shown on the rotor hub
31 and secured to the underside of the baffle 40.
This frustoconical baffle 44 further restricts the size
of the lower screening chamber zone 41, and it
also serves to direct the upward flow of stock from
the inlet chamber 20 radially outward towards the
annular passage 44, as further explained
hereinafter.

The uppermost section of the housing 10 en-
closes a chamber 50 which corresponds fo the
reject chamber for low specific gravity materials in
the screening apparatus of the Weber patent, but in
accordance with the present invention, special fea-
tures are incorporated in this chamber {o minimize
the possibility of recirculation of any stock from the
upper end of the screening chamber to the lower
end thereof. These provisions have the dual objec-
tive of reducing the possibility of inclusion of such
reject materials in the accepted stock, and also of
accumulating, and thus concentrating, such reject
material in the upper part of the housing for ulti-
mate discharge in substantially dewaiered condi-
tion as described hereinafter.

An annular disk baffle 51 is positioned in the
chamber 50 to overlie the screening chamber 15.
The inner diameter of the baffle 51 is approxi-
mately equal to the inner diameter of the screening
chamber 15, and a cylindrical baffle 52 depends
from the inner periphery of the baffle 51 into the
upper end of the screening chamber 15, and pref-
erably into closely spaced relation with the partition
baffle 40. The cylindrical baffle 52 thus forms an
inner wall for the upper screening chamber zone
42, and it also cooperates with the horizontal baffle
51 to form a restricted annular chamber 55 for
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receiving stock which flows upwardly from the
screening chamber carrying low specific gravity
reject materials. An outlet port 56 for this stock
leads tangentially from the chamber 55.

In operation, the stock to be screened is sup-
plied to the inlet chamber 20 through inlet port 21
at sufficient velocity, e.g. 400-600 ft. min., to de-
velop enough centrifugal force within the iniet
chamber to cause any high specific gravity con-
taminant materials to travel directly to and around
the peripheral wall of chamber 20. These heavy
reject materials will accordingly be concentrated in
the annular space 25 and delivered from there by
centrifugal force into the reject port 26. None of
this heavy reject material will therefore be able to
reach the screening chamber 15 through the fiow
passage thereto defined by the inner periphery of
the flange 22 which supports the lower end of the
screening member 13.

The action of the rotor assembly 30 will have a
number of effects on the solid material initially
mixed with the feed stock. it will initially create
additional centrifugal force causing the good fiber,
which is slightly heavier than water, to travel to and
through the screening member 13.

There will aiso be an initial tendency to cause
rejects of specific gravities less than water to con-
centrate in the radially inner portion of the screen-
ing chamber. This tendency however, will be over-
come by the outward funneling effect of the
-frustoconical baffle 45 in combination with the pres-
sure behind the feed stock, which will tend to
channel all of the stock in the screening chamber
2one 41 radially outwardly and upwardly towards
and through the annular passage 44 leading to the
upper zone 42. Thus a major part of the good fiber
in the entering flow will pass to the accepts cham-
ber 16 before it reaches the passage 44, while the
solid materials retained in the stock which flows
through the passage 44 will consist primarily of low
specific gravity reject materiais.

As soon as this reject-carrying stock reaches
the upper screening chamber zone 42, the low
specific gravity materials therein will be free to
move radially inwardly toward the cylindrical baffle
52, while whatever good fiber remains in zone 42,
and which is of higher specific gravity than water,
will tend to separate from the reject materials for
passage through the upper part of screening mem-
ber 13 into the accepts chamber 16. The upper
portions of the rotor vanes will continue to exert a
circulatory force in the zone 42, causing the low
specific gravity materials therein to circutate around
the cylindrical baffle 52 whiie the liquid exiting
through the discharge port 56 will initially be rela-
tively free of entrained particles. Very quickly, how-
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ever, the concentration of light reject particies in
the chamber 55 will increase to the point that some
will be entrained in the exiting stock in correspond-
ingly increasing concentrations. '

The effectiveness of this screening apparatus
is further increased by supplying washing liquid to
the reject chamber 55 in order to enhance the
separation in that chamber of good fiber from reject
particles. For this purpose, the upper chamber 50
is provided with a water inlet 57 in its top wall 58,
and water is supplied through that inlet at sufficient
pressure to cause it to enter the screening cham-
ber zone 42 through the clearance between the
lower end of the cylindrical baffle 52 and the rotor
hub and partition baffle 40 thereon. This fiow of
washing liquid into the chamber 55 has the dual
effect of preventing light reject particles from es-
caping into the chamber 50, and also of washing
good fiber free from the light reject material in zone
42.

in summary, it will now be seen that while the
construction of the invention provides a number of
significant operating and functional advantages, the
most important operational feature is that the light
reject materials entrained in the feed flow of stock
are forced very quickly to and through the annular
passage 44 into the upper screening chamber zone
42. Further, the light reject materials which reach

. the zone 42 are retained therein and in the reject

chamber 55 and are thus prevented from recir-
culating within the housing 10 back to the lower
end of the screening chamber 15 and its lower
zone 41.

Thus light reject particles have effectively onty
one chance to be carried through the screening
apertures in the member 13 into the accepts cham-
ber, namely as they approach and pass through
the annular passage 44. Once they are above the
baffle partition 40, the centrifugal forces will work to
keep these particles away from the screening
member and cause them to be concentrated in the
rejoct chamber 55 until they exit through the re-
jects port 56. Both the concentration of the reject
particles and the separation therefrom of good fiber
are also enhanced by the provision of the invention
for adding wash water to the screening chamber
zone 42.

Special provision is also made in accordance
with the invention for dewatering the concentrated
low specific gravity reject material before it is di-
scharged from the screen apparatus. Referring
specifically to Figs. 1 and 3, a T-fitting 60 has its
central port 61 directly mounted on the reject di-
scharge port 56, and a casing 62 is mounted on
one of the other two ports of this fitting. Mounted
within the combined fitting 60 and casing 62 is a
screw press comprising a compaction screw 65
extending through the major part of the fitting 60
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and also in the casing 62, and a perforated cylinder
66 mounted within the casing 62. There is sufficient
annular space between the parts 62 and 66 to
receive liquid which is exiruded through the per-
forations in the part 66, and which collects in a
trough 87 forming the bottom of casing 62 and
having an outlet port 68.

The end of the screw 65 away from the screen
member 66 is mounted in a gear transmission 70
secured to the other port of fitling 61 and provided
with a drive motor 72. Thus solid materiais reach-
ing the fitting 60 from the reject discharge port 56
are compressed by screw 65 in the perforated
cylinder 66, and the liquid extruded therefrom fiows
into the trough 67 to an outlet port 68. From this
pipe, the liquid is recirculated by suitable piping,
now shown, to any other desired point in the sys-
tem.

The compacted reject material collecis at the
outer end of the casing 62, which is normally
closed by a cover plate 80 that includes a support-
ing arm 81 having a pivotal mounting 82 on the
casing 62 about which cover plate 80 can swing
into and out of closing relation with the open end of
casing 62. The cover plate 80 is normally biased to
closed position by means such as a fluid pressure
cylinder 83 having its closed end pivotally mounted
at 84 on the other end of the casing 62 and having
its piston 85 pivotally connected at 86 to the cover
plate arm 81.

In operation, the cylinder 83 is supplied with
operating fluid at a predetermined pressure in the
direction to hold the cover plate 80 closed. Then as
the solid material accumulates between the inner
surface of cover plate 80 and the screw 65, it will
overcome this pressure, force the cover plate open,
and discharge as relatively dry compacted solid
material into a suitable receptacle, not shown. The
degree of dryness can readily be controlled by
regulation of the operating pressure in cylinder 83,
in that exirusion of the reject material can occur
only after it has been sufficiently compacted, and
correspondingly dewatered, to force cover plate 80
open against that pressure.

In the form of the invention shown in Figs. 4
and 5, the parts corresponding to those already
described in connection with Figs. 1-3 are simiiarly
numbered 110, 111 and so forth. As in Figs. 1-3, a
cylindrical perforate screen member 113 divides
the central portion of the interior of the housing 110
into a screening chamber 115 and an annular ac-
cepts chamber 116 having an-outlet port 117. The
stock enters the lower end of the screening cham-
ber 115 from an inlet chamber 120 wherein high
specific gravity reject material is trapped for sepa-
rate removal as previously described
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The rotor assembly 130 includes a hub 131
secured on the upper end of the drive shaft 132.
This rotor assembly is shown as incorporating two
oppositely disposed vanes 135 which are mounted
on the hub 131 by arms 136 extending from the
lower portion of the hub, and by the flat disk baffle
140, which has the same function as the baffle 40
in separating the screening chamber into a lower
zone 141 and an upper zone 142 connected by an
annular passage 144. The inverted frustoconical
baffle 145 functions in the same manner as de-
scribed for baffle 45, and it also serves as a brace
for the flat disk baffie 140. Both of baffles 140 and
145 are shown as provided with a plurality of
evenly distributed holes 146 and 147 which contri-
bute to the washing operation of this screen as
described hereinafter.

In the screen of Figs. 4 and 5, the annular top
plate 151 corresponds to the annular baffle 51 in
Fig. 2 and supports a cylindrical casing 153 which
cooperates with a cylindrical baffle 152 to define an
annular reject chamber 155. The outlet port 156
from chamber 155 is shown as leading radially
from the casing 153 but could of course be located
to extend tangentially therefrom if desired.

At its upper end, the interior of the cylindrical
baffle 152 is connected with a supply pipe 157 for
washing water which extends upwardly from the
top cover 158 for casing 153. The cylindrical baffle
152 extends at its lower end into relatively closely
spaced relation with the upper surface of disk baf-
fle 140 to provide a cylindrical slot therebetween
through which washing liquid can flow into the
upper zone 142 of the screening chamber. In addi-
tion, the cylindrical baffle 152 is provided with
multiple discharge holes 159 for washing liquid
which are spaced around its periphery in that por-
tion of the baffle below the level of the cover plate
151. Above that level, however, there are similar
holes 159 only in the portion of the wall of cylin-
drical baffle 152 facing away from the reject outlet
156, and there are no such holes through which
washing liquid can be discharged directly toward
the reject outlet port 156.

The operation of this form of screen is essen-
tially the same as already described in connection
with Figs. 1-3, except for the enhanced washing
effect, not only on the stock in the upper zone 142,
but also in the lower zone 141 by reason of the
series of holes 146 and 147 through wash liquid
from the interior of the cylindrical baffle 152 can
pass directly into the lower zone 141 of the screen-
ing chamber. Thus the radially outward flow of
washing liquid through the holes 147 in the
frustoconical baffle 145 will promote separation of
good fiber from reject material in the lower screen-
ing chamber zone 142, while also adding a flow
component to the suspension in that zone which
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will accelerate the movement of lower specific
gravity materials to and through the passage 144 to
the upper zone 141. In that upper zone, and also in
the reject collecting chamber 155, there will be
enhanced washing action by the washing liquid di-
scharged through the holes 159, which will act both
on the stock which has aiready reached the reject
chamber 155, and especially on the stock in the
zone 142.

It is important to recognize that the screening,
washing and collection of reject material carried out
in the screen of the invention is not limited to the
separation of good fiber from lower specific gravity
materials. Quite to the contrary, a common con-
stituent in the tailings from the primary screening
station of a waste paper system has been found to
comprise small bits of wet strength paper which
are of essentially the same specific gravity as good
paper fibers. Such reject pieces which are too large
for passage through the perforations in the screen-
ing cylinder 113 are caused to travel upwardly
within the screening chamber, and after they are
rejected by the perforations in the screen member
113, the upward pressure flow will ultimately carry
them into the reject chamber 155 from which they
reach its outlet 156. N

It is to be understood that for optimum operat-
ing results, the screen shown in Figs. 4 and 5 will
also be provided with a dewatering screw press as
described in connection with Figs. 1 and 3 and as
indicated fragmentarily at 160 in Fig. 5.

While the forms of apparatus herein described
constitutes preferred embodiments™ of this inven-
tion, it is to be understood that the invention is not
limited to these precise forms of apparatus, and
that changes may be made therein without depart-
ing from the scope of the invention which is de-
fined in the appended claims.

Claims

1. Apparatus for screening paper fiber stock
containing reject materials of iower specific gravity
than paper fibers, comprising:

(a) a housing (10) including a generally cylin-
drical vertical side wall,

(b) means defining an inlet chamber (20) in
the lower end of said housing and including a stock
inlet port (21) to said inlet chamber,

(c) screening means including a cylindrical
perforate screerfing member (23) supported in an
intermediate portion of said housing above said
inlet chamber (20) and separating said portion into
a screening chamber (15) and an annular accepts
chamber (16) on the inner and outer sides of said
screening member respectively,
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(d) means defining an outlet port (17) from
said accepts chamber (16),

(e) means in said housing defining a reject
chamber (55) above and in direct communication
with said screening chamber (15) for receiving
therefrom stock containing said lower specific grav-
ity materials,

(f) means defining a reject outlet port (56)
from said reject chamber (55),

{g) rotor means (30) mounted for rotation on
a vertical axis in said screening chamber to cause
circulatory movement of the stock in said screening
and reject chambers, and

(h) baffle means (40, 52) in said screening
chamber (15) for preventing recirculation of stock
from the upper end portion of said screening
chamber (15) to the lower end thereof and thereby
causing reject material reaching said upper end
portion of said screening chamber to pass through
said reject outlet port (56).

2. Screening apparatus as defined in claim 1
wherein said baffle means includes radially extend-
ing partition means (40) on said rotor dividing said
screening chamber into lower and upper zones,
said partition means being of slightly smaller diam-
eter than said screening member (13) to define
therewith an annular passage (44) connecting said
lower and upper zones. ’

3. Screening apparatus as defined in claim 1
wherein said reject outlet port (56) is located in
said housing side wall, and said baffle means in-
cludes a tubular member (52, 152) located centrally
in a portion of said screening chamber including
the upper end thereof.

4. Screening apparatus as defined in claim 1
wherein said baffle means inciudes:

(a) radially extending partition means (40) on
said rotor dividing said screening chamber into
lower (42) and upper (41) zones, said partition
means (40) being of smaller diameter than said
screening member to define therewith an annular
passage (44) connecting said lower and upper
zones, .

(b) said reject outlet (56) being located in the
side of said reject chamber, and

(c) said baffle means also includes a tubuiar
member (52) located centraily in said reject cham-
ber and said upper zone (42) of said screening
chamber and forming the inner wall of said reject
chamber.

5. Screening apparatus as defined in claim 2
further comprising an inverted frustoconical baffle -
(45) in said lower zone (41) for directing stock in
said lower zone to said annular passage (44) into
said upper zone (42).
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6. Screening apparatus as defined in claim 2
further comprising means (57) for supplying wash-
ing liquid o said upper screening chamber zone -
(41) to promote separation of paper fibers from
reject material in said upper zone.

7. Screening apparatus as defined in claim 3
wherein said tubular member (152) has perforations
(159) in the side thereof, and further comprising
means (157) for supplying washing liquid to the
interior of said tubular member for discharge
through said perforations into said upper screening
chamber zone (142) to promote separation of paper
fiber from reject material in said zone.

8. Apparatus for screening paper fiber stock
containing reject materials of lower specific gravity
than paper fibers, comprising:

(a) a housing (10) inciuding a generally cylin-
drical vertical side wall,

(b) means defining an inlet chamber (20) in
the lower end of said housing and including a stock
inlet port (21) to said inlet chamber,

{c) screening means including a cylindrical
perforate screening member (13) supporied in an
intermediate portion of said housing above said
inlet chamber (20) and separating said portion into
a screening chamber (18) and an annular accepts

chamber (16) on the inner and outer sides of said

screening member respectively,

(d) means defining an outlet port (17) from
said accepts chamber (16),

- (e) means in said housing defining a reject
chamber above (55) and in direct communication
with said screening chamber (15) for receiving
therefrom -stock containing said lower specific grav-
ity materials,

(f) rotor means (30) mountied for rotation on
a vertical axis in said screening chamber to cause
circulatory movement of the stock in said screening
and reject chambers,

(9) means (52) for effecting concentration of
said lower specific gravity materials in said reject
chamber, and

(h) means defining an outlet port (56) for
said concentrated material from said reject cham-
ber (55).

9. Screening apparatus as defined in claim 8
further comprising means (60-86) connected to
said reject outlet port (56) for collecting and de-
watering said concentrated reject materials.

10. Screening apparatus as defined in claim 9
wherein said dewatering means comprises: '

{a) a tubular casing (62) mounted on said
outlet port (86), and

(b) screw press means (65-66) within said
casing for compressing solid materials received
from said outlet port (56) and separately di-
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scharging the resulting compressed solid materials
and the liquid by which the same were carried into
said casing.

11. Screening apparatus as defined in claim 9
wherein said dewatering means comprises:

(a) a T-itting (60) having its center port
mounted on said reject outlet port (56),

(b) a tubular casing (62) mounted on one of
the other ports of said fitting,

{c) a cylindrical screen member (66) moun-
ted within said tubular casing,

(d) a feed screw (65) positioned in said fit-
ting and extending into said screen member in said
casing,

(e) drive means (70-72) mounied on the oth-
er port of said fitting (60) for driving said feed
screw to compress solid materials received from
said outlet port in said screen member and thereby
to dewater said compressed materials by forcing
the liquid therefrom through the wall of said screen
member, and

(f) means forming separate discharge ports
(68, 80) for liquid and solid materials from said said
tubular casing.

12. Apparatus for screening paper fiber stock
containing reject materials of lower specific gravity
than paper fibers, comprising:

(a) a housing (10) inciuding a generally cyiin-
drical vertical side wall,

(b) means defining an inlet chamber (20) in
the lower end of said housing and including a stock
inlet port (21) to said inlet chamber,

(c) screening means including a cylindrical
perforate screening member (13) supported in an
intermediate portion of said housing above said
inlet chamber and separating said portion into a
screening chamber (15) and an annular accepts
chamber (16) on the inner and outer sides of said
screening member respectively,

(d) means defining an outlet port (17) from
said accepts chamber,

(e) means in said housing defining a reject
chamber (55) above and in direct communication
with said screening chamber (15) for receiving
therefrom stock containing said lower specific grav-
ity materials,

(f) rotor means (30) mounted for rotation on
a vertical axis in said screening chamber to cause
circulatory movement of the stock in said screening
and reject chambers,

(g) baffle means (40, 52} in said screening
chamber for preventing recirculation of stock from
the upper end portion of said screening chamber to
the lower end thereof and thereby effecting con-
centration of said lower specific gravity materials in
said reject chamber, and
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(h) means defining an outlet port (56) for
said concentrated material from said reject cham-
ber (55).

13. Screening apparatus as defined in claim 12
wherein said baffle means includes radially extend-
ing partition means (40) on said rotor dividing said
screening 'chamber into lower (42) and upper (41)
zones, said partition means being of smaller diam-
eter than said screening member to define there-
with an annular passage (44) connecting said lower
and upper zones.

14. Screening apparatus as defined in claim 11
wherein said reject outlet port (58) is located in
said housing side wall, and said baffle means in-
cludes a tubular member located (52) centrally of
both said reject chamber and a portion of said
screening chamber including the upper end there-
of.

15. Screening apparatus as defined in claim 12
wherein said baffle means includes:

(a) radially extending partition means (40) on
said rotor dividing said screening chamber into
lower (42) and upper (41) zones, said partition
means (40) being of smalier diameter than said
screening member to define therewith an annular
passage (44) connecting said lower and upper
zo0nes, :

{b) said reject outiet (56) being located in the
side of said reject chamber, and
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{c) said baffle means aiso includes a tubular
member (52) located centrally in said reject cham-
ber and said upper zone of said screening cham-
ber.

16. Screening apparatus as defined in claim 13
further comprising an inverted frustoconical baffle -
(45) in said lower zone for directing stock in said
lower zone (42) to said restricted annular passage -
(44) into said upper 2one (41).

17. Screening apparatus as defined in claim 16
further comprising means (60-86) connected to
said reject outlet port (56) for collecting and de-
watering said concentrated reject materials.

18. Screening apparatus as defined in claim 17
wherein said dewatering means comprises:

(a) a tubular casing (62) mounted on said
reject outiet port, and

(b) screw press means (65-66) within said
casing for compressing solid materials received
from said outlet port and separately discharging the
resulting compressed solid materials and the liquid
by which the same were carried into said casing.

19. Screening apparatus as defined in claim 1,
further comprising:

(a) a tubular casing (62) mounted on said
reject outiet port, and

(b) screw press means (65, 68) within said
casing for compressing solid materials receivd
from said outlet port and separately discharging the
resulting compressed solid materials and the liquid
by which the same were carried into said casing.
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