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The . present invention relates to an apparatus for
separating used liquor fromi cellulosic pulp and, more
particularly, to0 an apparatus. for separating used liquor
from’ cellulosic pulp when. the liquor and pulp are being
fed ‘at high pressure and high temperatures from a
digester apparatus or any pressure vessel.

An object “of ‘the present invention is to provide an
apparatus which utilizes the high pressure of the pulp in
order to obtain a large pressure drop across the stralmnv
surface.

Another object:of the present 1nvent10n is: to provide
an apparatus which utilizes the high temperature of the
pulp to maintain the liquor in the pulp highly fluent so
that it may be easily separated off ‘in the strainer.

Still another object of the present invention is to
provide an apparatus whereby liquor may. be easily and
efficiently separated from cellulosic pulp, the apparatus
being so constructed as to utilize the high pressure.and
high temperature of the pulp as it is being fed from a
digester or other pressure vessel.

Heretofore separation of used liquor from cellulosic
pulp has been accomplished by feeding the viscous pulp
to .a cylindricdl sieve. A <concentric feeding 'screw
mounted within the sieve was adapted to convey the
viscous pulp axially through the sieve. Such known
separators are limited in size for providing efficiént sepa-
ration in that if the size of the apparatus is such that
the liquor must pass through too much pulp before reach-
ing the . straining surface, then inefficient separation
occurs. In other words, if the distance which the liquor
must pass through the pulp to reach the straining sur-
face is too great the pulp will have passed through the
apparatus without the liquor being expressed. To over-
come this, the flow of pulp through the apparatus is
slowed but as is obvious such apparatus becomes ineffi-
cient as the slowing down of the flow of pulp decreases
the output. :
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The present invention ehmrnates the aforesaid- dis- -

advantages in that an apparatus is provided with strain-
ing surfaces formed as rotary disc members positioned
parallel to the pulp flow, the disc members being spaced
transverse of the pulp flow: so that the pulp flow must
pass between adjacent disc members. The apparatus
includes a pressure-resistant shell having an inlet adapted
to be.connected to a digester or any other pressure vessel
and an outlet for thickened pulp. An additional outlet
is provided in the shell, the second outlet being in com-
munication with the disc members, which as mentioned
above, have straining surfaces for straining off the used
liquor. . A more detailed description of the construction
of the pressure-resistant shell, the disc members; and the
flow of pulp and liquor through the apparatus will follow
later in the specification.
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The ‘above objects, as ‘well as additional ob;ects;»wrll ,

appear more fully in the following specification, ‘claims
and drawmgs in which a: preferred embodrment of the
mventlon is dlsclosed E

70

2

Figure 1 is a side elevational view of the apparatus
of the present invention, the view being partly in section.

Figure 2 is a top plan view of the apparatus shown
in Figure 1, parts of the apparatus being shown in
section,

Figure 3 is ‘a cross-sectional view of the apparatusv
taken along the line III—III in Figures 1 or 2.

Figure 4 is an enlarged fragmentary sectional view of
the apparatus showing in detail the construction of one
of the disc members, and

Figure 5 is a sectional view taken on the line V—V
of Figure 4.

Referring now to the drawings, wherein like characters
or reference numerals represent like or similar parts, the
preferred embodiment of the invention includes a
pressure-tesistant shell formed by a central cylindrical
part 11 and adjoining tapered or conical end parts 13
and 15. - The conical end part 13 has a center inlet 17
which is adapted to be connected to the discharge end
of a cellulose digester either dlrectly or by an interposed
pressure vessel of a type known in the art. The opposrte
conical end part 15 of the pressure-resistant shell is
attached to the center part 11 by a flange connection and
is provided with an outlet 19 on its conical surface. The
outlet 19 is adapted to be connected to a sluicing or
throttling’ device of a type known in the art, by which
pulp, under digester pressure, or essentially digester pres-
sure, is continuously or in small batches delivered into
a blow tank or similar apparatus having a considerably
reduced pressure, the pressure sometimes even . being
atmospheric. A reserve outlet 21 may be provided on
the surface of conical part 15 opposite the outlet 19
so that the apparatus of the present invention is capable
of being used with one or more sluicing or throttling
devices. In other words, by providing the additional
outlet 21 the apparatus of the present invention can be
quickly changed from one sluicing or throttling device
to another sluicing or throttling device.

Conical end part 15 of the shell is provided with an
end wall 23. A shaft 25 extends through the end wall
23 and is coaxial to the longitudinal axis of the shell.
Shaft 25 is sealed agai‘nst the end wall 23 by means of
a stuffing box 27 and is rotatably journaled in bearings
29 and 31 carried in an extension of the conical part 15,
as shown in Figure 1. An agltatmg member 26, carried
on the inner end of shaft 25, is adapted to be rotated
by the shaft at a suitable speed so that thickened pulp
being delivered to either of the outlets 19-or 21 is broken
up and discharged through the outlets. The agitating
member 26 prevents the thickened pulp from building
up bridges or plugs that would block the outlets 19 or 21.

A shaft 35 extending diametrically across the cylin-
drical center part 11 of the shell at right angles to the
longitudinal axis thereof is sealed at each end by stuffing
boxes 37 and is journaled in bearings 39 carried on the
outside of the.shell. Suitable driving means is provided
for connection to one end of the shaft so that the shaft
may be rotated. Shaft 35 carries a plurality of spaced
sieve disc members 41, the disc members being parallel
to each other and located in planes at right angles to the
shaft. Only three disc members 41 are shown -in the
preferred arrangement of the invention but it is to be un-
derstood ' that any number of disc members may be
utilized, the number being increased with the i increase in
size and cross-section of the shell.

As shown in Figures ‘1 and 3, the disc memb_e'rs 41
have their peripheral edges positioned adjacent or close
to the interior wall of the shell, the distance that each disc
member is spaced from the wall of the shell being sub-
stantially equal Consequently, the disc members 41 are
of dlﬁerent diameters depending upon then' dlstance
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from the longitudinal center line of the shell. As shown
in Figure 3, the disc members 41 are so arranged along the
shaft 35 that the flow of pulp from the inlet 17 toward
the outlets- 19 "or 21 is evenly distributed between ad-
jacent disc members or on the outside of the:outermost
disc members. By providing disc members arranged in
this manner, the pulp particles within the flow of pulp
through the apparatus are never more than half the dis-
tance away from the planar surface of the disc members
41 and therefore, all particles of pulp are insured of
passing rather close to. the sieve surfaces of the disc
members before reaching  the thickened pulp outlets 19
and 21.
liquor in the pulp does not have to flow through too much
of the pulp to reach the sieve surfaces of the disc mem-
bers when it is being separated from the pulp and, thus,
more efficient separation of used liquor and pulp results.

Each of the disc members 41 comprise two substantially
planar circular sieve plates 43 and 45. The plates 43
and 45 may be perforated, as shown in Figure 1, by pro-
viding a plurality of narrow slits 47 therein, arranged in
parallel rows close together or the plates may be provided
with other shaped apertures. The sieve plates 43 and
45 are spaced apart a small distance by means of radially
arranged spacer elements 49 and by a ring 51 surrounding
the periphery of the disc members. The plates 43 and
45 are welded to the ring so that the ring closes the space
between the plates at their periphery and, thus, prevents
the escape of liquor from between the plates 43 and 45
outwardly of the disc members. A plurality of ribs 53
extending radially from and longitudinally along the
drive shaft 35 define axially passages 55 between them-
selves. The sieve disc members 41 are centrally aper-
tured, as shown in Figure 4 and are threaded upon the
ribs 53, the edges of plates 43 and 45 adjacent the aper-
tures being welded to spacer sleeves 56 and 57 also car-
ried on ribs 53.. As shown in Figure 3, a ring 59, pro-
vided on shaft 35 abuts and is attached to the right-
hand disc member 41 and thereby forms on enclosure
for the passages 55 defined by the ribs 53. Ribs 53 are
placed opposite the radial spacers 49 between the plates
43 and 45 when the disc members are assembled on the
shaft 35. Each-passage 55, formed longitudinally along
the shaft 35, communicates with an equalily located sector
of the interior of all of the disc members 41 but is closed
off from ad]acent sectors.

As shown in Figure 4, a sleeve element 61 encloses
the periphery of the passages 55 defined by the ribs 53,
the sleeve being positioned adjacent the disc member 41
which is opposite the disc member bearing against the
ring 59. Slecve 61, as well as the ribs 53, extend through
a stationary wall 63 in the shell, the stationary wall 63
defining a space or passageway 65 into which the passages
55 open outwardly. The shell is provided with a liquor
discharge outlet 67 that is in communication with the
passageway 65, the outlet 67 being adapted to be con-
nected to a collecting tank or the like, in which atmos-
pheric pressure or a low pressure, is maintained. By pro-
viding a large pressure drop between the sides of the sieve
plates 43 and 45, liquor in the pulp passing between the
disc members 41 is pressed through the slits 47 into the
sector-shaped spaces between the sieve plates 43 and 45.
The liquor flows inwardly toward the center of the disc
members 41 aud follows the path of the arrows shown
in Figure 4 in that it is discharged to the passages 55 and
flows longitudinally along the shaft to where it is radially
discharged into the space or passageway 65. From the
passageway 65, the liquor is discharged through the.out-
let 67. A plate 69 bearing against the ends of the ribs
53 -provides a radial outlet or orifice for the passages 55
between the sleeve 61 and the plate 63. An arcuate-
shaped blind or cover fixed to the shell is-adapted to cover
a plurality of the orifices at the end of the passages 55.
During rotation of the disc members 41, the orifices move
past the cover and are successively closed whereby pres-
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sure can build up within the disc members 41 so that the
pressure between the plates 43 and 45 is substantlally the
same as the pressure of the pulp passing through the
shell. By providing the arcuate-shaped blind or cover
71 to build up the pressure within the disc members 41
during a portion of their rotatlon, the pulp tightly pressed
against the outside of the sieve plates by the differential of
pressure between the outside and inside of the sieve plates,
is eliminated when the plates have rotated to a p051t10n
toward the outlets 19 or 21. Since the pressure is re-
leased, the bond between the pulp and the disc is also
relieved so_that the pulp may be let loose from between
adjacent disc members.

In order to guide the flow of pulp through the sieve
apparatus and prevent the same from being carried
around by the sieve discs in a complete circle, the shell
has a partition which allows free passage of the pulp
merely on one side of the shaft of the sieve discs. In the
embodiment shown, the partition is formed as a plate 73
attached to the wall and extending inwardly towards the
shaft 35. The plate 73 has a half-circular edge fitting the
inside of the shell along the upper half of its periphery
and is attached to knobs 75 thereon. - The inwardly and
downwardly directed free edge of the:plate is slit like a
cam and forms resilient tongues 77, 79, 81, 83 extending
in between and along the sides of the sieve discs and
bearing with their ends against the rotary sleeves 61, 56,
57 and the ring- 59, respectively, and preferably also
against the sleeve-like ends 85, 87 of the stuffing boxes
37. The line of contact is located on the outlet side of
the shaft 35 and the tongues extend approximately in
the direction of a tangent to the shaft of the rotary disc
set. The plate 73 is slightly bent and forms part of a
cylinder, the generatrices of which are parallel to the
shaft 35, the concave side of the plate facing the shaft
35 or the inlet 17. By designing the partition plate 73
in this manner it serves as a deflector or scraper for re-
moving pulp from the spaces between the sieve discs and
for conveying it towards the outlet. When the sieve disc
members 41 turn in the direction indicated by the arrow
89, of Figure 1, pulp sticking to the disc members will
meet the plate 73 in an acute angle and be forced to slide
in a spiral path toward. the periphery of the sieve disc
members. Removal of the pulp is also facilitated, as
heretofore mentioned, by the sectors of the interior space
of the sieve disc members located opposite the plate 73
being shut off from communication with the outlet 67, so
that the pressure of the pulp against the sieve disc mem-
bers is relieved at these places.

The above-described design of the straining device
constitutes merely an example of the practical applica-
tion of the invention and it is obvious that the design
can be modified in several respects without departing
from the spirit of the invention. For instance, the device
may be modified with respect to the shape of the shell
and the location of the inlet, the inlet 17’ for instance
being located on the upper side of the shell and the inlet
end of the shell being half-spherical in shape. The sieve
disc members may be built in a different manner and
the liquor outlet passages may be arranged w1thm the
shaft 35 and may lack any binding means 71.

The terminology used in this specification is for the
purpose of description and not limitation, the scope of
the invention being defined in the claims.

I claim:

1. In an apparatus of the type adapted for use in
separating used liquor from cellulosic pulp, the liquor
and pulp being fed under pressure from a digester or the
like: a shell having an inlet adapted to be connected to
the digester for receiving flow of liquor and pulp, a first

_outlet for discharge of thickened pulp and a second out-

let for discharge of separated liquor, said shell being
circular in cross-section taken in a plane transverse to
the flow of liquor and pulp; a plurality of spaced pat-
allel substantially planar members mounted within said-
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shell normal to its plane of circular cross-section, said
members having varying diameters so that their periph-
eral edges are equally distanced from the wall of said
shell, each of said members being provided with aper-
tures on each of its planar surfaces, and passages therein

communicating with said apertures; and means provid-

ing communication between the passages in said members
and said second outlet in said shell for discharge of liquor
expressed -through the apertures in said members.

2. An apparatus of the character described in claim 1,
including means to vary pressure within said planar
members.

3. In an apparatus of the type adapted for use in sep-
arating used liquor from cellulosic pulp, the liquor and
pulp being fed under pressure from a digester or the like:

a shell having an inlet adapted to be connected to the

digester for receiving flow of liquor and pulp, a first out-
let for discharge of thickened pulp, and a second outlet
for discharge of separated liquor, said shell being ap-
proximately :circular in cross-section taken on a plane
normal to the flow of hquor and pulp; a rotatable shaft
extending through said shell in its plane of circular cross-
section, ‘a plurality of spaced disc members carried by
said shaft for rotation therewith, said disc members hav-
ing varying diameters so that their peripheral edges are
equally distanced from the wall of said shell, each of
said disc members comprising closely spaced sieve plates
closed at the penphery, said rotary shaft being provided
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with a passage in communication with the spaces between
the plates of each of said disc members and in communi-
cation with said second outlei in said shell for carrying
off liquor expressed through the plates of said disc mem-
bers.

4. An apparatus of the character described in claim 3,
including means to vary pressure across said sieve plates
during rotation of said disc members.

5. An apparatus of the character described in clalm 3,
including a plate extending from the wall of said shell
and provided with tongue-like portions extending be-
tween each of said disc members toward said shaft.

6. An apparatus of the character described in claim 3,
including an agitator rotatably mounted on an axis trans-
verse of the axis of said disc members, said agitator being
positioned on the outlet side of said disc members and
arranged to cause the thickened pulp passing from be-
tween said disc members to break up and discharge
through said first outlet.

7. An apparatus of the character described in claim 5,
inctuding means to vary pressure across said disc mem-
bers so that pulp removed by said tongue-like portions
is facilitated.
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