3,456,793

$ M. SALOMON

DUAL PRESSURE STOCK SCREEN

July 22, 1969

2 Sheets-Sheet 1

Filed Oct. 3, 1966

=7

y R 5
N YV ¥ N N
¥ VY R
I h N J
ﬂ N m,mA N K ﬁ“m
NG A 2
AN ——
3 N ==tk S B/
W i S |} H
m L-b— _vs— ;—N\m— ms ﬂ \ 3
9 \
9 .
& B TRINY WY

4

Al

)

TEUT T

S )

o

W

INVENTORS

TgZorrzcrz /7. T2 Zorr20rz

13Y \;@ %.«-.m—m// %,.a; %w«%ﬁ»—

ATTORNEYS



July 22, 1969 S. M. SALOMON 3,456,793
DUAL PRESSURE STOCK SCREEN )
Filed Qot. 3, 1968 2 Sheets-Sheet 2

-

el
N e et DAL T7ON
n L Sz T werEe
037
9 _fgﬁ
2 az
['7/ £T
LA R
) L e =74
3 o/ ¥ I o3
<5 ZZ@l W &7
20 SR '
E Z3 ==
N INVENTORS
w Iz lerzzeze M .S lor720zz

: - % , ATTORNEYS
BY %M% %WVW\H RNEY



United States Patent O

3,456,793

Patented July 22, 1969

ice

1
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ABSTRACT OF THE DISCLOSURE

A screening mechanism for screening paper stock hav-
ing a pair of concentric screen assemblies in parallel rela-
tionship screening stock radially inwardly thercbetween
where at least the outer screen assembly is in direct con-
tact with the stock inlet,

This invention relates generally to apparatus for screen-
ing of particles from liquids such as paper making stock
and the like, Specifically, the present invention is directed
to a dual pressure stock screen which includes a pair of
cylindrical screen members through which the stock passes
radially inwardly therethrough.

The invention has special relation to screening appara-
tus embodying a pair of vertically extending cylindrical
screen assemblies which are in fluid communication with
a common stock receiving chamber to deliver stock of de-
sired consistency to the output of the screening apparatus.

Heretofore, screening apparatus of the cylindrical
screen type has incorporated one or more screens through
which the stock is forced through the screen in a direction
radially outwardly of the screen. It has been found that
centrifugal forces due to the direction of flow through
the screen cause undesirable particles to pass through
the screen. Therefore, the screening apparatus of the
present invention provides a pair of cylindrical screen
assemblies through which the stock passes in a direction
radially inwardly of the screen thereby eliminating the
effects of centrifugal force on the particles.

It is a primary object of the present invention to pro-
vide a screening apparatus of the above type which will
effectively and efficiently screen fibrous material suspended
in liquid and which is particularly useful in screening
paper stock of dirt particles, bark, slivers and other un-
desirable material.

- Another object of the present invention is to provide
a screening apparatus for separating fibrous material and
delivering the desired constituent of the material at an
outlet of the apparatus and for delivering undesired con-
stituents of material of different characteristics to differ-
ent outlets of the apparatus.

Another object of the present invention is to provide
a screening apparatus which will prevent unwanted parti-
cles to be carried along with the desired particles due to
centrifugal force.

Yet another object of the present invention is to pro-
vide a screening apparatus of the character described
which provides means for supporting a perforated screen
against the pressures of incoming material.

A feature object of the present invention is to provide
a screening apparatus which incorporates a pair of rotat-
ing foil members each of which are positioned radially
outwardly of a corresponding annular screen assembly.

These and other objects and features will be more fully
realized and understood from the following detailed de-
scription when taken in conjunction with the accompany-
ing drawings in which like reference numerals throughout
the various views of the drawings are intended to designate
similar elements or components and wherein:

FIGURE 1 is an elevational view which is partly
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broken away in vertical section to show the screening ap-
paratus constructed in accordance with this invention;

FIGURE 2 is a plan view of the apparatus shown in
FIGURE 1, with a portion of the top cover broken away;
and

FIGURE 3 is an elevational sectional view showing
an alternate arrangement of the stock receiving channel
of FIGURE 1.

Referring to the drawings, which illustrates a preferred
embodiment of the invention, the screening apparatus
shown in FIGURES 1 and 2 is designated generally by
a reference numeral 18. The screening apparatus 10 in-
cludes a base 11 supporting a main body 12 of substan-
tially cylindrical configuration. An inlet 14 is provided near
the upper portion of the body 12 for receiving a supply
of fibrous material suspended in liquid such as paper
stock. The material is delivered to a chamber 15 within
the housing 12 whereupon the desired constituent of the
material passes through a screen member 16 and is col-
lected by an outlet receiving chamber 17. The annular
screen member 16, an annular reinforcing grid member
164, a back-up wall 165, and a top ring 16¢, which is
positioned over the grid member 164 and extended be-
tween the screen 16 and the back-up wall 165, are con-
structed so as to form a first screen assembly 18 which
has a stock receiving chamber 184 which is in fluid com-
munication with the outlet chamber 17, A second screen
assembly 19 is positioned radially inwardly of the screen
assembly 18 and substantially concentric therewith. The
screen assembly 19 is constructed of a screen 20, a rein-
forcing grid member 204, a back-up wall 265, and a top
ring 20c. The back-up wall 205 also forms a part of the

* supporting structure of within the main body 12.
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The reinforcing members 162 and 20a serves to sup-
port the screens 16 and 20 against the pressure exerted
thereon by the incoming material. Material which is
delivered to the screening apparatus 10 will fill the cham-
ber 15 and flow over the cylindrical screen assembly 18 to
fill a chamber 25 located between the screen assemblies
18 and 19. Therefore, the material which is carried over
into chamber 25, will pass through the screen 20 and is
collected in the outlet chamber 17, also, the material which
is supplied to the chamber 15 will pass through the screen
16 and is collected in the outlet chamber 17. The desired
constituent of material which is collected in the receiving
chamber 17 is then delivered to a main outlet 27.

Therefore, according to the new and improved screen-
ing arrangement of the above invention, the desired
constituent of pulp which is delivered to the main outlet
27 is screened by passing the material through screens
in a direction radially inwardly of the screening apparatus.
This feature eliminates the effect of centrifugal force on
the particles being screened, thereby giving a more uni-
form consistency of the desired constituent of the ma-
terial,

The heaviest undesired constituent of the material is
separated by a plurality of actions but chiefly by centrifu-
gal force and is collected in a receiving chamber 28 where-
upon this undesired constituent of the material is deliv-
ered to an outlet 29. Still a further undesired constituent
of the material, which is heavier than the desired constitu-
ent of material, is separated by gravitational means and
falls to the bottom of chamber 15. The bottom of cham-
ber 15 forms a trough 3¢, An outlet 31 communicates
with the trough 30 for receiving the undesired material
collected thereby. Another trough 33 is located at the
bottom of chamber 25 for collecting the comstituent of
material unacceptable to the process and which is carried
over the top of the screen assembly 18. An outlet 34 com-
municates with the trough 33 for receiving the undesired
constituent of material collected thereby.
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One or more rotatable foils 35 extend axially of the
screen assembly 18 and radially outwardly thereof and
immediately adjacent thereto as indicated by the dotted
lines shown in FIGURE 1. In the preferred embodiment
of the present invention the plurality of foils 35 are spaced
equally apart around the periphery of the screen assem-
bly 18. The foils 35 are rotated to clean the surface of
the screen member 16 of materials which would other-
wise clog the screen. Some of the undesired comstituents
of the material which are removed from the screen mem-
bers 16 will fall to the bottom of the chamber 15 into
trough 3¢ and be removed by outlet 31, and some of the
undesired material will be carried in suspension over the
top of the screen assembly 18 and ultimately collected
within the trough 33 and removed by outlet 34.

In a similar fashion a plurality of equally spaced foils
37 extend axially and radially outwardly of the screen
assembly 19 and immediately adjacent thereto as seen in
FIGURE 1. The coils 37 are also rotated to remove un-
desired constituents of the material from the surface of
the screen member 28 which would otherwise clog the
screen. This undesired constituent of material is ultimately
collected within the trough 33 and removed via outlet 34.

A better understanding of the detailed construction of
the screening apparatus shown in FIGURES 1 and 2 can
be had by reference to the following description.

The housing 12 consists of an upper portion 40 and a
lower portion 41 which are fastened together by a
plurality of bolts 42 engaging flanges 43 and 44 of the
upper and lower portions 40 and 41 respectively. The
receiving chamber 17, which communicates with the main
outlet 27, is formed by an involute 45 which has the major
diameter thereof at the outlet 27, a pair of openings 46
and 47 are provided in one side of the involute 45 in a
plane perpendicular to the axis thereof and concentric
therewith. The openings 46 and 47 are in direct com-
munication with the space between the screen assemblies
18 and 19.

A support member 48 which also forms the back-up
wall 20b of the screen assembly 19, is formed con-
centrically and integrally within the lower portion 41 and
extends upwardly within the upper portion 40. Located
concentrically within the support member 48 is a sleeve
49. A shaft 50 is journalled by bearings 51, 52, 53 and 54

which are carried within the sleeve 49. Retainer caps 56

and 57 are secured respectively to the upper and lower
ends of the sleeve 49 for retaining the bearings 51, 52, 53
and 54 and the shaft 59 therein. A cover 60 is secured to
the upper end of the support member 48, and a seal 61
is carried between the shaft 50 and the cover 69.

A hub 64 is removably connected to the upper end
of the shaft 50 and is prevented from rotating relative to
the shaft by a key 65. A contoured nut 66 threadably
engages the shaft 56 to retain the hub 64 in place. One
or more arms 68, indicated by dotted lines in FIGURE 1,
extend outwardly from a ring 69 which is secured to the
hub 64. Each of the arms 68 serves to carry one of the
foils 35, as seen in FIGURE 1. Also connected to the
ring 69 are one or more arms 70, and each of the arms
70 serves to carry one of the foils 37. It will be understood
that each of the foils 35 or 37 may be fixedly connected
to their associated arm or may be removably connected
thereto.

The foils 35 have bosses 72 which engage a stiffener
ring 73 located radially outwardly of the foils. The ring
73 is connected to all of the foils 35 and serves to prevent
the foils 35 from flexing axially, which action would cause
a gap between the foil 35 and the bottom portion of the
screen member 16. The foil 37 are shown without a
stiffener ring associated therewith since the foils 37 have
relatively little flexure due to the short length of the
support arms 70. However, it will be understood that
such a stiffener ring may be incorporated with the foils 37.

As best seen in FIGURE 2, the top portion 40 of the
housing 12 is provided with an inlet passage 89 which
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forms an involute. The involute 80 has an opening on the
inside arcuate portion thereof communicating with the
interior of the housing 12 for delivering the material to
be screened to the chambers 15 and 25.

A cover 82 is secured to the upper portion 40 of the
housing 12 by a plurality of studs 83 and nuts 84. A
threaded fitting 85 is provided on the cover 82 and may be
connected to suitable piping means.

The lower end of the shaft 50 extends into a space
within the base 11 and is connected to a multiple V-belt
pulley 89, The pulley 89 is rotated by a plurality of belts
90 which are connected to a suitable power source.

Although the specific embodiment of the present in-
vention shows single outlets 29, 31 and 34 for receiving
undesired constituents of different character, it is not to
be construed in the limiting sense. The housing 12 may
have a plurality of outlets for receiving each different un-
desired constituent of material that is delivered to the
outlet 29. That is, the housing 12 may have a plurality
of outlets around the housing to receive the undesired
constituent of material which is received by the outlet
31. Similarly, the housing 12 may have a plurality of
outlets in communication with the chamber 25 for
receiving the undesired constituents of material there-
from.

As seen in FIGURE 2, the housing 12 may be provided
with water dilution means as indicated by arrow 95. The
water dilution is introduced into the chamber 15 in a
direction substantially tangential to the direction of rota-
tion of the foils 35 and 37. The water dilution means
indicated by arrow 95 is provided with a valve 96 for
controlling the quantity of water which is to be added to
the chamber 15. Water dilution means may be connected
to the chamber 25 as indicated by the arrow 97. A valve
98 is connected to the water dilution means for controlling
the quantity of water delivered to the chamber 25.

It will be noted that the rotating foils 35 and 37 at no
time pass over the oultet opemings of the housing 12.
Also, the rotating foils 35 and 37 at no time pass over the
inlet opening 14 of the housing 12. This will allow the
inlet opening 14 to be moved upwardly as seen in FIG-
URE 1 if necessary. Furthermore, this feature decreases
the amplitude of pulsations of the material delivered to
the inlet 14.

Seen in FIGURE 3 is an alternate embodiment of the
stock receiving chamber 17. Here the stock receiving
chamber 17 is shown as being divided into two separate
receiving chambers 17a and 175 by placing a wall 100
therebetween. By utilizing a receiving chamber of this
configuration, it is possible to use screens having different
size apertures. That is, the screens 16 may have one size
aperture while the screen 20 may have a different size
aperture. This feature would allow the screening appa-
ratus of the present invention to separate to desired con-
stituents simultaneously yet independently of one another.

1t can be seen, therefore, that the preferred embodi-
ment of the present invention provides means for separat-
ing the desired constituent of a materjal and delivering
the desired constituent to a main outlet while at the same
time, the undesired constituent of the material are de-
livered to one or more different outlets. Specificallly, the
invention shows an improved screening apparatus where-
by the material to be screened passes through a pair of
screen members in a direction radially inwardly, thereby
eliminating the effects of centrifugal force which would
otherwise cause unwanted particles to pass through the
screens.

1 claim as my invention:

1. In a screening apparatus of the character described
for screening fibrous material in liquid suspensions to de-
liver the desired constituent of the materials from the ap-
paratus and to remove the undesired constituent of ma-
terial comprising

a housing having a central axis, an inlet and a multi-

plicity of outlets,
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a pair of screen assemblies disposed concentrically with-
in the said housing in radially spaced apart relation
to provide a first foil chamber between said first
screen assembly and said housing and a second foil
chamber between said first and second screen assem-
blies, each of said screen assemblies comprising wall
means forming a screen chamber having a radially
outwardly facing open side and a screen member
across said open side,

means communicating said inlet with both said first

and second foil chambers in parallel hydraulic cir-
cuitry,

means communicating said first foil chamber with one
of said outlets,

means communicating both said screen chambers with
another of said outlets,

first and second foil means rotatably mounted in said
housing and disposed respectively within said first
and second foil chambers and radially outwardly
of their respective screen members, and

drive means for rotating said foil means,

both said screen members being constructed and ar-
ranged so as to screen the same constituent of the
fibrous material.

2. The screening apparatus as defined in claim 1 and

a further comprising
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dilution means connected to said housing for adding
dilution fluid to the fibrous material within said
housing,
said dilution means directing the dilution fluid sub-
stantially tangentially to the first and second screen
assemblies.
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