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The present invention relates to digester screens, par 
ticularly digester screens used in the pulp and paper in 
dustries. Digesters are normally employed as pressure 
cooking vessels for wood chips and related cellulosic ma 
terials which are to be subjected to the action of a hot 
liquid capable of breaking down the mechanical structure 
of the materials so that the fibers thereof are rendered 
available for subsequent treatment into pulp, paper and 
related substances. Digesters are usually coupled with 
a circulating system »by means of which the cooking 
liquor is kept in circulation and its temperature and 
strength controlled. The liquor is drawn from the digester 
through a suction pipe leading to la circulating pump, 
and is returned to the digester after treatment. Digester 
screens are provided inside of the digester vessel to pre~ 
vent the escape of chips and other large material which 
would clog the pump or other parts of the circulating 
system. In accordance with 'best design, the digester 
screen is composed of a plurality of separable sections 
defining a hollow annulus encircling the interior wall of 
the digester at an intermediate point, the interior of the 
annulus communicating with the suction pipe of the 
circulating system. The present invention comprises an 
improvement inl sectional digester screens, whereby ex 
treme economies in manufacturing, mounting, and main 
tenance of the digester screens are effected. 
A principal object of the present invention is to pro 

vide a digester screen section comprising a frame which 
may be cast as a unitary, complete frame suitable for 
use in all commercially used sizes of digesters, ranging 
from approximately eight feet to approximately eighteen 
feet in diameter. Advantages of the achievement of 
this object of the invention are numerous. For example, 
the foundary requires only one digester screen frame 
mold, rather than a large number each designed for a 
single diameter of digester; the foundary may keep a 
stock of digester screen frames on hand Iand have them 
readily available to fill any order, rather than make 
custom ones to ñll particular orders; the pulp and paper 
mills may keep a stock of replacement frames on hand, 
rather than a far larger stock of replacement frames 
designed for various diameters of digesters; and pulp and 
paper mills may salvage digester frames in the event 
that they enlarge `or decrease the diameters of their di 
gesters. 
A further object of the present invention is to pro~ 

vide a digester screen `section which may be easily 
mounted in the digester by ordinary workmen, there being 
no special ñttings required, and the spacing between ad 
joining sections of the digester screen not being critical. 
A further object of the present invention is to pro 

vide a digester screen section comprising a frame and 
screening means mounted thereon, in which a plurality of 
rectangular, ñat, perforated sheets are utilized to provide 
the screening means, thereby simplifying the fabrication 
of the digester screen section. 
A further> object of the present invention is to provide 
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a digester screen section permitting the rapid placement 
and temporary tacking in place of flat screen plates, and 
which screen plates may 'be easily removed for replace 
ment in the event of extreme corrosion thereof, whereby 
the cast frames may be salvaged. ` 
The foregoing and other yobjects and advantages of the 

present invention will be more readily apparent from in 
spection of the accompanying drawing taken in connec 
tion with the following specification wherein like nu 
merals refer to like parts throughout. 

In the drawing: 
Fig. l is `a partial elevation of a digester with parts 

broken away to illustrate the digester screen; 
Fig. 2 is an enlargement of a portion of Fig. 1 illus 

trating the present invention; 
Fig. 3 is »an enlarged, Áouter surface View of one of 

the digester sections, ltogether with the overlapped edge 
'of an adjacent digester section in the relationship they 
might occupy when in use; 

Fig. 4 is a partially broken away side view of one 
digester section; 

Fig. 5 is a ‘bottom view of one digester section; 
Fig. 6 is a horizontal central section through part of 

a digester screen lbuilt in accordance with the present in 
vention in use in a maximum diameter dig-ester; 

Fig. 7 is a view similar to Fig. 6, showing the present 
invention in use in a minimum diameter digester; and 

Fig. 8 is a view in perspective of the outer surfaces 
of portions of a pair of the digester frames in use. 

In the drawings, a digester comprising a cylindrical 
steel shell 10 and an inner-‘refractory lining 11 is illus 
trated, the digester having a digester screen 12 mounted 
therein, the latter comprising a- plurality Vof digester sec 
tions 13. The digester sections are clamped in position 
at top and bottom by a plurality of Z-strip support ring 
segments 14 having elongated, horizontal lslots 15 for 
reception of mounting bolts 16 suitably secured to the 
steel shell 10 and extending through the ceramic liner 
11. Each of the sections comprises a frame including 
an upper, horizontal bearing segment 17, a lower, hori 
zontal bearing segment 18, and a plurality of vertical, 
arched ribs extending therebetween, preferably there 
being a pair of side ribs 19 and 20 and a pair of inter 
mediate ribs 21. The structure is preferably braced by 
an upper crossbar 22 and a lower crossbar 23. The 
crossbars and side ribs frame a vertically disposed, cen 
tral screen plate 24 which extends laterally from rib 19 
to rib 20. The upper brace 22 and the upper bearing 
segment 17, together with the side ribs 19 and 20, frame 
an upper screen plate 25. The lower brace 23 and the 

ì lower ‘bearing segment 18, together with the side ribs 
19 and 2t), frame a lower screen plate 26. T-he inner 
surfaces of the intermediate ribs 21 are lower than the 
outer surfaces of the side ribs 19 and 20 so that-the ñat 
screen plates are retained in a framing depression.’ 
Similarly, the braces 22 and 23 are raised above the 
intermediate ribs 21, `and ñns 27 and 28 formed re 
spectively on the upper and lower bearing segments l17 
and 18 also provide elevated frame members for the> 
adjacent edges of the rectangular screen plates. The 
screen plates form llush surfaces with the exposed inner 
surfaces of the intermediate ribs 21, the side rib 20, the 
crossbars 22 and’23, and the fins 27 and 28, thestructurel 
as a whole being free from ledges or other protrusions 
which would cause the chips or other material to lodge 
thereon. ` ' f 

One vertical edge of each frame is provided with a 
laterally extending flange 29 from end to end thereof, 
which llange is raised above the adjacent surfaces of the 
frame so that its outwardly facing surface may overlie. 
and engage the inner surface jof the .opposite edge of an 
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adjoining frame. As seen most clearly in Fig. 4, the 
ñange 29, which is herein termed a covering ñange, merges 
into the inner surfaces of the bearing segments at both 
of its ends, the bearing segments being extended beyond 
the side rib 19. The other side rib 20 supports a con 
tinuous flange 30 extending from end to end thereof, but 
the opposite ends of which merge into the inner surface 
of the bearing segments, and the inner surface of which 
lies flush with the major planes of the screen plates. 
Each of the flanges 29 and 3l) is progressively decreased 
in width from its ends toward the middle, the ñange 30 
considerably more so than the ñange 29. Since both 
flanges are so shaped, the sum of the widths thereof 
progressively decreases from their ends toward their 
middles. The ñange 3@ is herein referred to as the covered 
flange, for convenience of reference. The ends of the 
flange 30 define laterally and vertically offset portions 3l 
of the bearing segments. As seen most clearly in Fig, 8, 
the covering flange may closely overlie the covered flange 
to a variable extent, the upper and lower edges of the 
offset portions 31 being embraced between the extended 
ends of the hearing segments 17 and 18 and effectively 
blocking the escape of chips and other large particles 
through the variable gaps 32 between adjacent bearing 
segment ends. 
The strainer plates are flat, rectangular plates which 

may be easily formed and drilled or otherwise perforated. 
The frame is easily cast as an integral construction. The 
strainer plates are easily laid in place, being supported on 
the intermediate ribs 2ï, and may be tack welded in posi 
tion suiiiciently to hold the plates in place during usage, 
the welding permitting ready removal of the plates for 
replacement. The ribs are arched so that the circulating 
liquid may flow through the interiors of the various 
strainer sections to the suction pipe. 
In Figs. 5, 6 and 7, a radial plane is indicated by the 

letter R. This plane is offset toward the covering fiange 
29 quite a bit from the vertical centerline of the space 
between the side ribs 19 and 20, and all of the ribs lie 
parallel to this radial plane and are equally spaced from 
each other. Because of the offsetting of this plane, the 
inward projection of the rib 20 from the inner surface of 
the ydigester is less than the inward projection of the rib 
19 from the inner surface of the digester. This, coupled 
with the elevation of the covering flange 29, and the cen 
tral diminishing of both ñanges, particularly the covered 
flange 30, permits tight overlapping of the flanges to a 
variable extent. In both Pigs. 6 and 7 the ñanges are 
indicated as being slightly overlapped at the left sides of 
the figures and greatly overlapped at the right sides, in 
dicating that the spacing of the frames is not critical and 
may vary accidentally or by design in order to have all 
frames overlap to define a complete screen annulus. 

It has been empirically determined that a good width 
of frame to adapt the construction to all commercially 
encountered sizes of digesters is such that one frame would 
be employed for each four and three-quarter inches of the 
diameter of digester. Thus, in a digester having a nom 
inal diameter of eight feet, as seen in Fig. 7, nineteen 
or twenty frames may be employed; while in a digester 
having a nominal diameter of eighteen feet, as seen in 
Fig. 6, forty-four to forty-six frames may be employed. 
The larger the number of frames utilized for each size 
of digester the closer the spacing between each pair of 
frames must be. It is recommended that the average 
spacing of frames be less than one inch, and if the aver 
age spacing becomes greater than one inch, another or 
two frames should be added, the number depending upon 
circumstances. For example, a nominal eight-foot di 
gester may have a thin lining, in which case twenty frames 
may be utilized, but if a thick lining is utilized it may ̀be 
necessary to remove one frame, space each pair of 
frames to a greater extent, and thus reduce the number 
to nineteen. 
’As seen in Figs. 6 and 7, it will be appreciated that the 
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4 
radius of the outer surfaces of the bearing segments 17 
and 18 is substantially midway between the maximum 
and minimum radii of the range of digester shells. There 
fore, when employing the universally adaptable frame in a 
large digester, the ends, or one end, of each frame will 
be spaced from the shell lining, while in a small digester 
the centers of the frames will be spaced from the shell 
lining. This spacing is rather small and immaterial since 
the cracks thus form-ed will be covered and blocked by 
the preferred Z-strip supporting rings 14. Even if spaced 
supporting brackets are employed, it will generally be 
found that the cracks between the bearing segments and 
the surface of the lining will be too small to permit the 
harmless escape of all but the finest material. 

It will be readily appreciated by those skilled in the _ 
art that the present design is readily suitable for fabrica 
tion of digester screens from stainless steels, thereby per 
mitting the provision of long lasting, noncorrosive strain 
er screens. It is also to be appreciated that the present 
invention may be employed in digesters lined with stain 
less steel, or in unlined digesters, as distinguished from 
the brick-lined digesters herein illustrated and described. 
The screen sections may be directly welded to the metal 
wall of the digester in such cases, or the same support 
ing means as herein illustrated and described may be 
employed in order to facilitate replacement or cleaning. 
Having illustrated and described my invention in what 

is considered to be the preferred embodiment thereof, 
it should be apparent to those skilled in the art that the 
invention permits of modification in arrangement and 
detail. I claim as my invention all such modifications 
as come within the true spirit and scope of the appended 
claims. 

î claim: 
l. A sectional digester screen comprising a plurality 

of sections, each of said sections comprising a frame 
including an upper bearing segment, a lower bearing seg 
ment and a plurality of spaced ribs extending between 
said segments, and screening means covering the spaces 
between said ribs and segments, one side edge of each 
frame having a continuons covering ñange extending lat 
erally therefrom and closely overlying the inner surface 
of an adjoining frame throughout its length, said covering 
flange progressively decreasing in width from both ends 
toward its middle. 

2. A sectional digester screen comprising a plurality of 
sections, each of said sections comprising a frame in 
cluding an upper horizontal bearing segment, a lower 
horizontal bearing segment and a plurality of spaced ribs 
extending vertically between said segments, and screen 
ing means covering the spaces between said ribs and seg 
ments, one Vvertical edge of each frame having a con 
tinuous covering flange extending laterally therefrom and 
closely overlying the inner surface of an adjoining frame 
throughout its length, the ends of said covering ñange 
merging into the inner surfaces of said bearing segments, 
and the opposite vertical edge of each frame having a 
continuous covered ñange extending laterally therefrom 
and having its ends deñning laterally and vertically off 
set portions of said bearing segments. 

3. A sectional digester screen comprising a plurality 
of sections, each of said sections comprising an integral 
frame including an upper horizontal bearing segment, a 
lower horizontal bearing segment and a plurality of 
spaced ribs extending vertically between said segments 
and screening means covering the spaces between said 
ribs and segments, one vertical edge of each frame hav 
ing a continuous covering flange extending laterally there 
from and closely overlying the inner surface of an ad 
joining frame throughout its length, the ends of said 
covering ñange merging into the inner surfaces of said 
bearing segments, and the opposite vertical edge of each 
frame having a continuous covered flange extending lat 
erally therefrom and having its ends defining laterally 
and vertically offset portions of said bearing segments, 
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the sum of the widths of said flanges decreasing from 
both ends toward the middle. . 

4. A sectional digester screen comprising a plurality 
of sections, each of said sections comprising a frame in 
cluding an upper horizontal bearing segment, a lower 
horizontal bearing segment and a plurality of spaced 
ribs extending vertically between said segments, and 
screening means covering the spaces between said ribs 
and segments, one vertical edge of each frame having a 
continuous covering flange extending laterally therefrom 
and closely overlying the inner surface of an adjoining 
frame throughout its length, the ends of said covering 
ñange merging into the inner surfaces of said bearing 
segments, and the opposite vertical edge of each frame 
having a continuous covered flange extending laterally 
therefrom and having its ends deiining laterally and ver 
tically offset portions of said bearing segments, each of 
said flanges decreasing in width from its ends toward its 
middle.' 

5. A sectional digester screen comprising a plurality of 
sections, each of said sections comprising a cast metal 
frame including an upper horizontal bearing segment, a 
lower horizontal bearing Segment and a plurality of 
spaced ribs extending vertically between said segments, 
and screening means covering the spaces between said 
ribs and segments, one vertical edge of each frame 
having a continuous covering ñange extending laterally 
therefrom and closely overlying the inner surface of an 
adjoining ùame throughout its length, the ends of said 
covering flange merging into the inner surfaces of said 
bearing segments, and the opposite vertical edge of each 
frame having a continuous covered flange extending lat 
erally therefrom and having its ends deñning laterally and 
vertically olîset portions of said bearing segments, each of 
said ilanges decreasing in width from its ends toward its 
middle, said covered flange decreasing more than said 
covering ñange. 

6. A sectional digester screen comprising a plurality 
of sections, each of said sections comprising a frame in 
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cl'uding an upper horizontal bearing segment, a lower 4 
horizontal bearing segment and a plurality 4of spaced ribs 
extending vertically between said segments, and screen 
ing means covering the spaces between said ribs and seg 
ments, one vertical edge of each frame having a continu 

ous covering ñange extending laterally therefrom and 
closely overlying the inner surface of an adjoining frame 
throughout its length, the outer surfaces of said bearing 
segments defining portions of a cylinder. ‘ 

7. A sectional digester screen comprising a plurality 
of sections, each of said sections comprising a frame in 
cluding an upper horizontal bearing segment, a lower 
horizontal bearing segment and a plurality of arched 
ribs extending vertically between said segments, and 
screening means covering the spaces between said ribs 
and segments, one vertical edge of each frame having 
a continuous covering flange extending laterally there 
from and closely overlying the inner surface of an ad 
joining frame throughout its length, the outer surfaces of 
said bearing segments deñning portions of a cylinder, said 
ribs being equally spaced and each lying parallel to a 
radial plane offset toward said covering flange from the 
vertical centerline of the frame. 

8. A sectional digester screen comprising a plurality of 
sections, each of said sections comprising a frame in 
cluding an upper horizontal bearing segment, a lower 
horizontal bearing segment and a plurality of spaced 
ribs extending vertically between said segments, and 
screening means covering the spaces between said ribs 
and segments, one vertical edge of each frame having a 
continuous covering ñange extending laterally there 
from and closely overlying the inner surface of an ad 
joining frame throughout its length, said ribs‘compris 
ing a pair of side ribs and a pair of intermediate ribs, 
the inner surfaces of said side ribs lying inwardly from 
the inner surfaces of said intermediate ribs whereby a 
screen plate filling the space between said side ribs will 
be supported by said intermediate ribs and framed along 
its side edges by said side ribs. 
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