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3,ti§2,874 
STOQK SCREEN 

Edgar .1. Justus, Beloit, Wis” assignor to lieloit Iron 
Works, Beloit, Wis, a corporation of Wisconsin 

Filed May 12, 1959, Ser- No. 812,645 
6 Claims. (Cl. 210-333) 

This invention relates to apparatus for screening a 
slurry of ?brous material in liquid suspension such as 
paper making stock and the like. More particularly, this 
invention relates to such apparatus wherein the screening 
area available in a given amount of space is greatly in 
creased and wherein cleaning of the screen is accomplished 
by the provision of a uniformly increased pressure im 
pulse on an entire screen to avoid bending thereof. 

Vertical cylindrical type stock screening apparatus for 
the ?nal screening of paper stock before it is delivered 
to the paper making machine has been developed and rep 
resents a large advance over the formerly used open type 
?at screens. Known devices of this type have commonly 
been constructed with a single large cylindrical screen 
through which the stock is pumped or, in some cases, 
with double concentric cylindrical screens. These screens 
may, for example, be kept clean by the operation of ro 
tating foil in the manner described in U.S. Patent No. 
2,835,173, issued to I. H. Martindale on May 20, 1958. 

Certain diiiiculties, however, arise from the cleaning 
action in such a foil cleaned cylindrical screen. As shown 
in the above Martindale patent, the cleaning is the result 
of a pressure wave generated by the rotating foil which 
progresses around the cylindrical screen. This results in 
a slight localized progressively moving distortion of the 
screen material which is thin. This ?exing of a par 
ticular part of the screen is repeated with the passage 
of each foil. This frequently leads to the early failure 
of screen material and requires limiting the pressure effect 
of the foils. 

It is then an object of this invention to provide an 
improved stock screening apparatus which overcomes the 
above-noted di?iculties of the prior art. 

It is a further object of this invention to provide stock 
screening apparatus having a greatly increased screening 
area in the equivalent space than has heretofore been 
available. 

It is a still further object of this invention to provide 
apparatus for screening a slurry of ?brous material in 
liquid suspension wherein the ratio of screening area to 
the total space occupied by the apparatus is greater than 
has heretofore been available. 

It is a further object of this invention to provide ap 
paratus for screening a slurry of ?brous material in liquid 
suspension wherein means are provided to clean a screen 
member without ?exing or deforming it by applying a uni 
formly increased pressure impulse to said screen member. 

Other objects, features, and advantages of the present 
invention will be more fully apparent to those skilled in 
the art from the following detailed description taken in 
connection with the accompanying drawings in which like 
reference characters refer to like parts throughout and 
wherein: ' 

FIGURE 1 is a front elevational view partially broken 
away in order to show certain features of the present ap 
paratus in a central sectional view; 
FIGURE 2 is a sectional view taken on the line 11-11 

of FIG. 1 and showing ~the layout plan of the screening 
apparatus of the present invention; 
FIGURES 3 and 4 are enlarged detail views showing 

alternate possible arrangements of the screens and cham 
bers shown in FIGURE 2. 

Turning now to the drawings and in particular to FIG 
URES 1 and 2 thereof wherein an exemplary embodiment 
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2 
of the invention is illustrated, -it will be seen that the 
screening surface is provided by the ?fteen cylindrical 
tubes 16 of screening material each de?ning within the 
tube a secondary supply chamber ltla with each of the 
secondary supply chambers 10a being individually, sepa 
rately and directly connected to a central primary or main 
supply chamber 12. As shown, the secondary supply 
chambers 10a de?ned by the tubular screens 10 are posi 
tioned angularly about the periphery of the central or 
main supply chamber 12. Furthermore, since each of 
the tubular screen members 10 has the same diameter and 
is positioned the same distance from the circumference 
of the central cylindrical chamber, it follows that the en 
tire screen assembly can be positioned in a cross-sectional 
area or space equivalent to that which would be occupied 
by a single cylindrical screen having a diameter such that 
when positioned concentrically with the central primary 
supply chamber 112 it would be tangent to the outer edges 
of all of the tubular screen members Id. In the particu 
lar exemplary arrangement shown in the drawings and 
best seen in FIGURE 2, the circumference or peripheral 
length of such ‘an equivalent single cylindrical conven 
tional screen would be 188 inches whereas the sum of 
the peripheral lengths of the ?fteen individual screens 
shown in FIGURE 2 is 450 inches. Since the vertical 
axial lengths of the tubes 10 shown in FIGURES 1 and 
2 can easily be made equal to the vertical length or height 
of the above noted conventional single cylinder, it fol 
lows that the arrangement shown in FIGURE 2 can 
readily provide a total screening area which is substan 
tially more ‘than twice as great as the screen-area which 
could be provided in the same total space by a conven 
tional stock screening apparatus using a single cylindrical 
screen. Depending upon the screening area requirements 
of any particular application the alternative tubular screen 
arrangement shown in FIGURES 3 and 4 may provide 
more or less screening area in the same equivalent space. 

- Turning now to a consideration of the detailed con 
struction of the apparatus shown in FIGURES 1 and 2, 
it will be noted that a base member 24 serves as a housing 
for a drive unit 17 and also serves to support three sec 
tions 25, 26, and 27 which are assembled together to 
form a housing for the stock screening apparatus. The 
section 25 has an inlet 28 formed therein. Stock to be 
screened is admitted through the inlet 28 into the base 
entrance chamber 11 formed as a continuation of the 
inlet 23 and then ?ows upwardly into the central main 
or primary supply chamber 12. The stock admitted 
through the inlet 28 is of course intended to be received 
under normal flow pressure from a pump or other similar 
means. A ?ange 28a may be provided at the inlet 28 
for connection to any suitable supply conduit. 

- ‘The inlet chamber 11 is formed within the vertical 
height enclosed by the two lowermost housing sections 25 
and 26. The screened stock ?nal outlet ring 19 is 
formed in the section 26. ‘Stock after having passed 
through the screening tubes .10 in a manner to be de 
scribed in detail below passes through the outer annulus 
18 formed between the tubes 10 and the housing member 
27 and flows in a direct continuation of this annulus to 
the lower outlet ring 19 formed by housing sections ‘26 
and thence to the outlet conduit 1% having ?ange 19b 
to which any suitable conduit means may be attached 
for conveying stock to the paper machine. The portion 
of the stock which will not pass through the screens llti 

‘ and is thus rejected drops down through the reject port 

70 

20 at the base of each tube into a reject manifold 21 which 
is another annular conduit formed as shown inside the 
housing section 26 and which leads to the reject outlet 22. 
Mounted within the primary central supply chamber 

12 is a foilrotor assembly including a plurality of gen 
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orally vertically extending foils 16 which are mounted to 
extend vertically upwardly from four ribbed arms =13 dis 
posed generally at 96° angles to each other. The ribbed 
arms 13 are integrally attached to a vertical shaft 17a 
which may be driven by the motor or drive assembly 17 
in any convenient known manner. 'An annular band or 
ring 16a joins the tops of the foil members together in 
order to lend rigidity to the spider and foil assembly. A 
similar band 16b joins the bottoms of the foil members 16. 

Upstanding from the interior of the lower housing 
member 125 is a wall section 29 which extends upwardly 
from the wall of the inlet 28 and which forms one wall of 
the inlet chamber ‘11. Integral with and extending hori 
zontally from the wall section 29 is an annular wall sec 
tion 30 which forms the base of the secondary supply 
chambers generally de?ned by the screens 1%} and in which 
are supported as by screw threading or any other conven 
ient means a shaft 31 extending vertically upward to sup 
port a circular top member 32 from which the tubular 
cylindrical screen members 10 extend downwardly to the 
base 30 as shown. The member 33 which de?nes the sep 
arate passageway 15 to each of the secondary supply 
chambers is also supported between the lower base wall 
30 and the upper circular wall member or top 32. The 
wall section 33 is at its base and top an annular member 
which extends completely around and de?nes the side or 
vertical wall of the central primary supply chamber 12. 
Supported from the top of member 33 is a dished dome 
23 which forms the top wall of the central supply cham 
ber '12. Although the dished dome is shown as being 
independently supportedrin the preferred embodiment, 
it will of course be understood that the shaft 117a could 
be journalled in ‘the central portion of the dished dome 
23 if so desired. 
As noted above, stock 'to be screened is admitted 

at the inlet 28 into the base entrance chamber 11 and 
?ows upwardly into the central chamber 12. The ribs 
13 on the foil rotor create su?icient turbulence to pre 
vent the separation of the stock. Vanes 14 which depend 
from the dished dome member 23 as shown, prevent the 
rotation of the entire mass of stock ?owing. These vanes 
14 which are, of course, rigidly ?xed in position also as 
sists ‘in the distribution of stock ?ow into and through 
the slot 15 as the foil rotor rotates and carries the foil 16 
between vanes 14 and the passages 15 which connect the 
central primary chamber =12 with each of the individual’ 
secondary supply chambers 16a disposed around the>pe— 
riphery of the primary supply chamber 12. The vanes 
14, thus, prevent the rotation of the entire mass of stock 
while at the same time assisting in the distribution of 
stock flow into and through the passages '15. 

Foils‘ 16 are rotated through the body of stock in the ' 
central supply chamber 12 at a suitable speed usually 
from 50450 rpm. by means of the drive '17 turning the 
shaft 17a. The passage of the foil 16 in front of the inlet 
to each of the passages 15 creates a momentary wave of 
pressure increase in the passage 15 and its associated sec 
ondary supply chamber 119a. This wave of increased 
pressure is followed by a reduction in pressure after the 
foil 16 has passed the inlet to passage 15. In the present 
apparatus the body of stock in the central supply cham 
ber 12 is prevented from rotating by the ?xed vanes ‘14 
which results in ‘a pressure wave of greater magnitude be 
ing generated by the foil 16 than could be generated if 

' the vanes 14 were not used. Furthermore, the wave of 
pressure increase generated by the vane 16 as it passes 
the relatively restricted inlet to passage 15 is uniform in 

e the passage v15 and in the entire volume of the secondary 
supply chamber 10a to which the passage 15 leads. Thus, 
the pressure increases within each individual screen cham 
ber ‘10a and then reduces within this chamber to afford 
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individual secondary chamber 16a the entire screen is 
subjected to the same pressure increase. 
. ‘The screened stock passes “through the screens 10' and 
hence through the outside case annulus 18 and down into 
the outlet ring 19‘ leading to the stock outlet conduit 19a. 
The rejects which will not pass through the screen 10 are 
forced down through the reject port 20 at the base of each 

__ secondary supply chambers and into the reject manifold 

10 
21 which leads to the reject outlet 22. 
The screening apparatus is intended, of course, for ?nal 

cleaning of stock before delivery to the paper machine. 
For heavy duty service, a trap may be provided upstream 

. from the inlet chamber or built into the ?ow chamber 111. 

15 
A number of different arrangements of the vanes 14 and 
the foils 16 are possible some of which are better adapted 
to a given type of stock or a given vapplication than are 
the others. Furthermore, the cover plate 23 may be re 

. arranged as required in order to improve the flow condi 
tions for any particular type of stock. 

Also, as may be seen in FIGURES 3 and 4, a number 
of different arrangements of the secondary supply cham 

. bers about the periphery of the central supply chamber 
. 12 are possible. In FlGURE 3, parts corresponding to 
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those discussed above in connection with FIGURES l 
and 2 are indicated by a like reference character to which 
a single prime has been attached whereas in FIGURE 4 
the corresponding parts are indicated by a like reference 
character towhich a double prime'has been attached. 

’ In FIGURES, it will be noted that the secondary sup 
ply chamber iiia’ formed by thecylindrical screens it)’ 
are positioned at the end of a passage 15a’ which is 
longer than the corresponding passage 15 in FIGURE 2. 
On the other hand, every other or alternate secondary 
chambers’ such as the secondary supply chamber 10b’ is 
positioned at the end of a passage 15b which is con 
siderably shorter than the assage 15 shown in FIGURE 
2. This, in effect, results in staggering the centers of 

a the secondary chambers and hence in staggering the 
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radial position of the posts such as the center support 
post 31a’ and 3115’ as shown in FIGURE 3. This ra 
dially staggered relationship of alternate secondary sup 
ply chambers, of course permits a greater number of 
charnbers of the same diameter to be positioned around 
the periphery of a given central supply chamber 12 and 
thereby increases the total screening area which can be 
obtained. 

In FIGURE 4, the arrangement is very much like that 
shown in FIGURE 2 except that the passages 150" are 
not ‘exactly radially disposed as are the passages 15 in 
FIGURE 2, The acute angle made by the axes of the 
passages 15c” with the path of travel of the foils 16 tends 
to give enhanced pressure variation characteristics in 
the operation of the apparatus. 

While a ‘particular exemplary preferred embodiment 
of the invention has been described in detail above, it 

. will be‘ understood that modi?cations and variations 
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the desired cleaning action without the hitherto un- . 
avoidable bending effect upon the. screen member itself, 
The screen member 110 is, of course, not bent since in each a 75 

therein may be e?Fected without departing from the true 
spirit and scope of the novel concepts of the’present in 
vention as'de?ned by the following claims. 

"I claim as my invention: ' . 

i1. A mechanism for screening a slurry comprising: 
an annular rigid imperforate housing having a slurry 

inlet therein, ‘ ' i r 

a plurality of circumferentially'spaced outlet passages 
; “leading from: said housing, i 

~ a plurality of circumferentially spaced screening cham 
bers substantially larger than‘said passages and posi 
tioned radiallygou'twardly of the passages and open 
thereto, said chambers having enclosing screening 
wall forprovidinga large screening surface for each i 

' chamber, ' 

' each of said screening walls having a perforate 
screening area largerthan the cross sectional 
varea of the passage leading thereto, 

and means creating, intermittent pressure waves in the 



3,082,874 
5 

imperforate housing to be transmitted to the cham 
bers through said passages. - 

2. A mechanism for screening a slurry comprising, 
an annular rigid imperforate housing having a slurry 

inlet, 
a plurality of circumferentially spaced outlet passages 

leading from said housing, 
a plurality of circumferentially spaced screening cham 

bers substantially larger than said passages and posi 
tioned radially outwardly of the passages and open 
thereto, said chambers having enclosing screening 
walls for providing a large screening surface for 
each chamber, 

each of said screening walls having a perforate 
screening area larger than the cross sectional 
area. of the passage leading thereto, ' 

said screening walls being cylindrically shaped 
and having a radial inlet opening communicat 
ing with the passage leading thereto, 

means the ends of the cylindrical screening wall with 
a discharge opening in one of said ends, 

and means creating intermittent pressure waves in the 
perforate housing to be transmitted to the chambers 
through said passages. 

3. A mechanism for screening a slurry comprising, 
an annular rigid imperforate housing having a slurry 

inlet, ‘ 

a plurality of circumferentially spaced outlet passages 
leading from said housing, 

a plurality of circumferentially spaced Screening cham 
bers substantially larger than said passages and posi 
tioned radially outwardly of the passages and open 
thereto, said chambers having enclosing screening 
walls for providing a large screening surface for 
each chamber, ' 

each of said screening walls having a perforate 
screening area larger than the cross sectional 
area of the passage leading thereto, 

and a foil member within the housing rotatable suc 
cessively past said passages creating intermittent pres 
sure waves in the imperforate housing to be trans 
mitted to the chambers through said passages. 

4. A mechanism for screening a slurry comprising, 
an annular rigid imperforate housing having a slurry 

inlet, 
a plurality of circumferentially ‘spaced outlet passages 

leading from said housing, 
a plurality of circumferentially spaced screening cham 

bers substantially larger than said passages and posi 
tioned radially outwardly of the passages and open 
thereto, said chambers having enclosing screening 
walls for providing a large screening surface for 
each chamber, 
each of said screening walls having a perforate 

screening area larger than the cross sectional 
area of the passage leading thereto, 

a foil member within the housing rotatable succesively 
past said passages creating intermittent pressure 
waves in the imperforate housing to be transmitted 
to the chambers through said passages, 

and stationary vanes radially inwardly of the foil mem 
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6 
her preventing rotation of the entire contents within 
said housing. 

5. A mechanism for screening a slurry comprising, 
an annular rigid imperforate housing having a slurry 

inlet, 
a plurality of circumferentially spaced outlet passages 

leading from said housing, 
a plurality of circumferentially spaced screening cham 

bers substantially larger than said passages and posi 
tioned radially outwardly of the passages and open 
thereto, said chambers having enclosing screening 
walls for providing a large screening surface for each 
chamber, 

each of said screening walls having a perforate 
screening area larger than the cross sectional 
area of the passage leading thereto, 

said outlet passages leading radially outwardly 
from the housing and arranged so that alternate 
passages are shorter than intermediate passages 
and the screening chambers for the longer pas 
sages are radially outside the screening chambers 
for the shorter passages so that larger screening 
chambers may be used, 

and means creating intermittent pressure waves in the 
imperforate housing to be transmitted to the cham 
bers through said passages. 

6. A mechanism for screening a slurry comprising, 
an annular rigid imperforate housing having a slurry 

inlet, 
a plurality of circ‘umferentially spaced outlet passages 

leading from said housing, 
a plurality of circumferenti-ally spaced screening cham 

bers substantially larger than said passages and posi 
tioned radially outwardly of the passages and open 
thereto, said chambers having enclosing screening 
walls for providing a large screening surface for each 
chamber, 

each of said screening walls having a perforate 
screening area larger than the cross sectional 
area of the passage leading thereto, 

and a foil member within the housing rotatable suc 
cessively past said passages creating intermittent pres 
sure waves in the imperforate housing to be trans 
mitted to the chambers through said passages, 

said passages extending radially outwardly at an 
acute angle toward the‘ path of travel of said foil. 
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