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The present invention relates to screehs for
paper stock, wood pulp and the like., Such
screens are usually provided with means for auto-
matic cleaning of the screen apertures. The
method most frequently used consists substan-
tially in generating pulsatory increases of pres-
sure In the suspension on the discharge side of
the sereen, which increases of pressure have the
effect that the suspension with short periodical
intervals Is driven back through the screen ap-
ertures. The pulsatory increases of pressure are
usually generated by means of vibrating mem-
bers disposed on the discharge side of the screen,
or by osclllating the screen plates themselves.

The main object of the Invention is to provide
an mproved method of operating screens of the
kind deseribed, by means of which method & bet-
ter cleaning of the screen holes may be obtained.

The invention comprises further means for car-
rying out the method according to the invention.

In the following the invention will be described
as applied to a screen of the plane type; 1t will,
however, be understood that the inventlon with
advantage may be used for screens of other types
too, for Instance for rotatable screens.

In screens of the plane type, the pulsatory in-
cregses of pressure are usually geherated by
means of osclllating diaphragms disposed helow
the screen plates and enclosing a chamber be-

tween the screen plate and the diaphragm. The :

diaphragmg are usually operated from excentrics
or cams. If a compulsory driving of the dia-
phragms by means of excentrics is used, the pres-
sure in the said chambers wlll vary substantially

according to & slnus function. A complete work- i

Ing perlod consists of a screening period and &
eleaning period. The screening perlod occurs
when the dlaphregm is moved downweardly, the
stock being sucked from the upper slde of the
screen plateg through the slitlike apertures and
down inte the dlaphragm chamber. During the
cleaning period the diaphragm is moved upwardly
and forces & minor part of the stock from the
dlaphragm chamber and back through the screen
apertures.

The cleaning effect depends substantially on
the relative difference between the maximum un-
derpressure during the screening period and the
maximum overpressure during the cleaning pe-

rlod. During free running of the screen, that Is !

when the static sltltude of fall 1s Ulke zero and
the lquid level In the discharge box 1s at the
same helght as the liquid level above the screen,
the pressures during the screening and cleaning
period will be of equal helghts, but in the flrst
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case positive and In the gecond case negative.
With increasing capacity of the screen the static
altitude of fall must be increased, 1. o. the liquid
level In the discharge box must be lowered, with
the result that the maximum pressure dquring the
cleaning period will decrease and the maximum
pressure during the screening period correspond-
ingly Increase. Thus the effectivity of the clean-
ing period will decrease as the static altitude
of fall Increases. Aeccording to the methods hith-
erto known for operating screans of this kind every
working period is identical with the subsequent
working period.

According to the present inventlan the mean

- pregsure in the chambers between the screen

plates and the diaphregms is automatically ralsed
to a pressure beyond the mean pressure which
prevalls in the sald space when the outlet from
the same is closed, the period during which the
mean pressure in the said space is raised belng
short in relation to the interval between two such
periods.

The Invention will now be described with ref-
erence to the accompanying drawing in which:

Fig, 1 shows a diagram illustratlng the pres-
sure varlations in the stock below the screen
plates In a screen operated according to the ln-
vention,

Flg. 2 diagrammatically shows a plan view of a
screen plant provided wlth means for carrying
out the method according to the invention. and

Fig. 3 1= a section along the line III—III on
Fig. 2, on a somewhatl enlarged scale,

On Fg. 1 0—0 designates the zero-line during
operation and 0'-—0°' the zerg line during free
running. The wave lne indlcates the pressure
in the suspension on the discharge slde ot the
screen plates. The course of this curve between
the lines A—XB correspohds to the usual opera-
tion of a plane screen. The hatched parts. Re and
8s represent the cleaning and screening period
respectively.

The new Ieature according to the present in-
vention conslsts therein that the freguent pres-
sure variatlons are superposed by a periodical
pressure Increase, belng on Fig. 1 represented hy
the section B—C. The perlod of time corre-
sponding to this section is in the fellowlng de-
scription deslgneted by “the large cleaning pe-
rifod” and the period A-~—B by “the large screen-
ing perlod.” The hatched parts Rr and Sr rep-
resent respectively the cleaning and the screen-
Ing periods in the “large cleaning period’ cor-
responding to the parts Rs and 8s in the “large
screening period.” The Increase of pressure dur-
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ing the “large cleaning period” may convenlently
be chosen so that the suction action (S:) in this
period forms only a fraction of the suctlon ac-
tion (Ss) in the “large screening period.” A large
screening period and a large cleaning period to-
gether constitute a large working perliod. The
iarge cleaning period is according to the inven-
tion given a comparatively short duration In pro-
portion to the large working period, the ratlo
being preferably made to lHe between 1/1p and
1/100.

In order thoroughly to understand the arrange-
ment of this diagram it i8 necessary to have a
knowledge of certain properties of the pulp-sus-
pension that Is to be graded. Taking for example
a mass of cellulose with a concentration of, say,
5 per cent, It can be observed that the separate
particles of flbre combine together in tangled
clumps, provided the pulp is allowed to flow
quletly enough, In consequence of this com-
bination the filbres will therefore be unevenly
distributed in the water. When these clumps of
flbres come to be sucked through a narrow slot
there will first take place a partial expression

of water from the clump and when the under- .

pressure beneath the screen plates becomes suf-
ficiently great the whole clump will be sucked
through the slot. Meanwhile {t may sometimes
happen that such a clump comes to lie over the
slot at the close of the suction period and that
the suction pressure 18 not strong enough to draw
it through the opening. The result will be that
at the place In question there will lie a layer of
fibres largely deprived of water, whieh layer will
choke up the openings and prevent further pas-
sage of the pulp., The short cleaning period is
fully sufiiclent to ralse the layer of flbres from
the plates and free the apertures from stoppages
of this kind, so that the pulp can once more flow
through, Meanwhile there are other kinds of
impurities which may cause the slot apertures
to become closed again. Among these may he
mentioned solid particles of such shape and di-
mensions that they are able to wedge themselves
firmiy into the apertures. Deposits of resin are
also common, and clumps of fibres which orig-
inally lay quite loose in the aperfures will in
course of time become “packed in” according as
the deposition of resin increases. Against im-
purities of this kind there ls needed quite a dif-
ferent and more vigorous process of cleaning
than what takes place in the so-called *“large
screening perlod.,” From the above it will be
understood that the arrangement shown in the
new dlagram of operation affords means of at-
talning a better cleaning of the screen plates and
of thercby maintaining the capaclty.

The working diagram shown applies to a single
screen plate. TUsually a level screen comprises
several, for example 12, such plates and the time
of beginning the large cleaning period may ad-
vantageously be arranged in such a manner that
only one of the 12 plates is cleaned at a time. In
this way 14sth of the screen will In reality be ren-
dered unproductive, but this reduction in effec-
tivity of the screen will be abundantly compen-
sated for hy a considerably increased capacily of
the plates that are functioning. Ii is & well-
known fact that newly cleaned screen plaies have
s considerably higher cepacity than plates which
have been operating for, say, a couple of hours.
The large cleaning period should In reality corre-
spond to the washing with jets of water or steam
from the upper side of the screen plates, which
method of cleaning is employed at certain inter-
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vals. The difference is, however, that by the
new system the dirt in the slots 1s driven back to
the upper surface of the plates, whereby pollu-
tion of the pulp Is avolded. Moreover, the large
cleaning period according to the new diagram
sets in more frequently, so that depositions of
resin should not make themselves felt so much as
was formerly the case. On washing the plates
from their upper surface all dirt removed from
the slots is driven down Into the diaphragm
chamber and thus pollutes the pulp. As the
washing often takes place while the screen is In
operation it may also happen that particles of
dirt floating in the pulp are forced through the
apertures, whereby the pulp is still further pol-
luted.

In order to attain the automatic periodical in-
crease In pressure there may advantageously be
arranged in connection with the chambers on the
discharge side of the plates pipes for periodical
conveyance of liquid under pressure to the said
chambers.

In Figs. 1 and 2 is schematically shown a sult-
able form of execution for appllances for the
utilisation of the inventi>n. In this form of
execution the aforesaid pipes are connected with
ejectors discharging into channels running
transversely under the diaphragm chambers and
leading from each chamber to a discharge box
or channel common for all the chambers,

In Figs. 2 and 3 the figure | indicates a screen
trough In which are placed 6 screen plates 2.
Under the plates are placed ordinary diaphragms
3, which by means of a mechanism, not shown,
are kept in oscillating movement in order to
bring about a pulsatory pressure in the dia-
phragm chamhers 4. From these chambers the
pulp passes through a channel % running trans-
versely under each chamber, which channels dis-
charge Into a common discharge box 8.

The apparatus according to the invention com-
prises a water supply pipe 1, working in connec-
tion with each diaphragm chamber, which pipe
in the form shown on the drawing is constructed
as an ejector, and which discharges into the
channels 5. By letting the ejector discharge Into
the transversely placed channels 5 it is ensured
thet the converslon of the kinetic energy of the
liquld to pressure energy will take place with the
greatest effectlvity.

The liquid is conveyed under pressure to the
efectors from a common supply channel 8. The
opening and closing of the separate ejectors is
effected by means of a valve introduced before
each ejector, which valves are controlled auto-
matlcally from a control device acting in common
for all of them, In the form of execution shown
on the drawing these valves are constructed in
the form of a diaphragm 8, for example of rubber,
outside of which there is a chamber 16 which by
a pipe 11 1s connected with a control device 12
common for all the ejcctors. The valves operate
in the manner that, when liquid is not to be con-
veyed to them, i. e. In the “large screening pe-
riod”, pressure is maintalned against the Inlet
ends of the Injectors by keeping the chamber (0
under pressure, When the injectors are to be
brought into action, 1. e. during the “large clean-
ing period”, the pressure in the chamber 10 is
diminished and the liquld under pressure flows
from the channel 8 through the injector and into
the channel 8.

The control apparatus 12 may be executed in
any sultable and known manner, for example
by use of a rotating member which by successive
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movements brings the pipe Il into connection
with & chamber in which the pressure is low,
while the pipes otherwise are in constant com-
munication with & chamber in which high pres-
sure prevalls,

As pressure liquid for the ejectors may be used
water or, for instance, the pulp in suspension.

Any more detailled description of working of
the apparatus will presumably be unnecessary,
as it will at once be understood by experts on
reference to the ahove account of the mode of

5 Dprocedure In accordance with the invention.
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