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In all cellulose or paper factoriés a scréening
apparatus is present, the ‘task of which is to
sereen the pulp, i. e. remove all impurities in the
fibrous suspension. One may distinguish be-
tween two kinds of impurities, namely:

(1) Impurities having a greater specific weight
than the fibres.

(2) Impurities having a,bout the same specific
weight as the fibres.

In order to remove as much as possible of the
first mentioned impurities, most factories use a
sand-trap, i. e. a.trough or narrow hox in which
the pulp shall flow with low velocity and low con-
centration in order that heavy impurities such
as sand, coal, rust, iron, metal, etc. shall have
time to deposit on the bottom of the sand-trap.
It is nevertheless difficult for the impurities to
sink because they are kept floating by fibres and
fibre lumps, which is especially prevalent if the
pulp concentration is hlgh for -instance above
0.4%.

From the sand-trap the pulp is passed to the
screen proper, the task of which is to remove also
the impurities mentioned under. (2).

To a great extent ordinary flat screens, which
have a low power consumption per ton pulp and
give a fairly pure product, are used. The flat
screens, however, have a low capacity~and re-
quire a large space.

The present invention has for its. object novel
features in a method and apparatus for screen-
ing pulp in which, as compared with the ordi-
nary flat screens, as well a greater purity of the
screened pulp as an increased capacity per square
meter of the screen surface are obtained.

.- According to. the 1nvent10n a comblnatlon of
a sand-trap and one.or more flat screens Iocated
on top of the sand-trap is used.  The.effect of
the sand-trap is, according to:another feature of
the invention, increased by subjecting the flowing
fibrous suspension in the sand-trap. trough. to
vibration by means of the screen member itself,

which as mentioned is located on top of the sand-

trap. A sand particle - sinks. rapldly in clear
water, while in a fibre suspension, as mentioned
above, it becomes “suspended” in fibres and
fibre lumps.
impurities are shaken out of the fibres and. sink
substantially more rapidly -to the bottom. In a
sand-trap, the portion of the pulp which is near-,
est to the surface is most free of heavy impurities.
Therefore the screen member is, according to
the invention, arranged in such a manner that
the uppermost, layer of the. ﬁowmg fibrous sus-
pension is ‘supplied to theé Screen “plate, which

By means of vibrations the heavy,
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is obtained in the simplest way by causing the
pulp to pass the screen plate in an upward di-
rection, thus contrary to the operatlon of ordl-’
nary flat screens.

A sand-trap operates best with low ﬂowmg
velocity, because the impurities then have time
to sink to the bottom. On the other hand a
screen operates at a disadvantage if the move-
ment of the pulp along the screen plate is slow,
because then an accumulation of pulp, lumps and
impurities immediately beneath the screen plate
takes place, so that the capacity of the screen and
the purity of the screened pulp are reduced. The
pulp must therefore flow rapidly along the screen
plate so that turbulence and a good. agitation of
the unscreened pulp are obtained. In order to

. obtain this a partition wall may be mounted in
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the sand-trap trough a short distance below the
screen plate in such a manner that the pulp
flows slowly in the lower portion of the sand-trap,
turns at the end of same, and flows rapidly in
the opposite direction in the upper portion be-
tween the screen and the partition wall. In
order to increase the effect of the sand-trap, the
partition wall itself or its attachment should
be constructed in such a manner that it trans-
mits the vibrations of the screen also to the pulp
below the partition wall, and.the. bottom of the
sand-trap also should be so constructed. - or
mounted that vibrations in vertical direction are
hindered the least possible.

The screen member proper used in the ar-
rangement according to the invention, is a fla}
screen shaped as an:open trough in which, the
bottom is constituted by the, screen. plate itself,
The trough performs very rapid vibrations .or
oscillations which in themselves cause the screen,
to acquire a capacity which is up to three times

greater than the capacity of .an. ordinary-flat
screen - which opera,tes Wlth much lower:- fre-~
quency.-

Various other types of v1bratory screemng de-
vices have been tried used in the screening of fi-:
brous suspensions. It is usual to produce the
vibrations by means of eccentric weights which:
are attached to a rapidly rotating shaft.” The
movements which in this: way are produced are
circular or elliptic, i. 'e. the movement of the
screen is elliptic in a vertical plane perpendlcular
to the shaft. The horizontal component of
movement causes, however, such sp]ashmg on
the outside of the screen that it is dxﬁicult to
avoid- splashing "of unscreened pulp ‘over mtd
the screened pulp, and besides easily causes” ‘pre=
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cipitation of resin and consequently spots in the
pulp.

It is therefore an important feature of the in-
vention that the vibrations take place substan-
tially vertically. The vibrations may of course
be produced by means of electromagnetic or hy-
draulic means, bub it is especially practical to
use two or more rotating shafts having equally
large eccentric weights which are geared together
so that the shafts rotate synchronously in oppo-
site directions, and so that the horizontal com-~
ponents of the forces are eliminated, whereby
only vertical vibrations take place.

The suspension or attachment of the screen
should be resilient in vertical and preferably rigid
in horizontal direction, which may be obtained
by attaching the screen to a horizontal plate
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spring on each side of the screen, or in any other

suitable way.

The screened pulp which after having passed
the screen plate -accumulates in the interior of
the trough may either leave the screen through
an opening in one of the sides of the trough,
which is connected with a corresponding opening
in the sand-trap by means of a flexible sealing,
or also by means of a siphon, which is especially
advantageous.

In case ordinary flat screens ars not provided
with special regulators, it often occurs that =
part of the screen plates becomes bhare if the
pulp supply decreases. These bare spois also
sometimes oceur even when regulators are used.
Thereby air is admitted beneath the screen plate,
so that splashing and foaming occur, which has
the effect that resih more easily is deposited in
the slits. Through the use of a siphon this is
not possible, because the siphon is not capable of
removing all pulp from the screen plate but “lets
160se” when the stand has become so low that air
is not admitted to the siphon. The liguid level
of the pulp is thus automatically held at a con-
stant height by means of the siphon.

The unscreened pulp cutside the screen stands
highér than the screened inside, i. e. it has a
certain over pressure which causes the pulp to
flow through the slits.

In order that the screen shall operate under
optlmal conditions, the over pressure should niot
exceed a predetermined limit. Because the level
of the screened pulp by means of the siphon is
kept within predetermined limits, it is in this
screen only necessary to see to it that the level of
the unscreened pulp also is keépt within prede-
termined litnits, which may be obtained by means
of a level regulator which controls the bulp
supply to the scieen.

The height of the optimal over pressure is
about 3-10 ¢m., on the average 6 c¢i., which
should be constant at all placés of the scteen
plate. The Howing pulp bélow and above the
seieen plate is subjected to flowing resistance
with consequent fall of pressure, which may
amount to a few em. In order that the over prés-
suré shall be approximately equal at all places,
the screened as well as the unscreened pulp
should therefore flow in the same direction. Be-
sides the cross-sections, respectively the inclina-
tion angle of the screen plate, should be selected
in sueh a way that the pressure loss on both sides
is about the same.

Even if an individual screen is an independent
unit, it is practical to arrange more screens in
succession in a lohger sand-trap trough having a
smaller slit width in the last screens in the series,
because the concentration of impurities beneath
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the latter becomes great. In order to liberate the
impurities beneath the last screen as much as
possible from fibres, water may be added at the
end of the last screen. This would cause the im-
purities which otherwise are conveyed by the
pulp flow, to accumulate beneath the screen if the
impurities are not removed by means of a
mechanical device. Such a mechanical device is
described in the following, with reference fo the
drawing.

An embodiment of the invention is described
in the following with reference to the drawing,
in which:

Fig. 1 shows 4 longitudinal section of an appa~
ratus for carrying out the method according to
the invention, and

Fig. 2 shows a plan view of the same.

Fig. 3 shows a cross-section of the apparatus.

Pig. 4 'shows a longitudinal section of the last
screen and also illustrates the operation of the
scraper device.

In the drawing two screens are shown, whlch
are mounted in succession in the direction of flow
of the pulp.

The pulp is supplied through a pipe i, provided
with a regulatlng register which is operated by
means of a level réegulator 2, which keeps the level
of the unscreened pulp between two screens con-
stant. Prom the pipe 1, the pulp arrives at the
lower part of the sand-trap 2, in which the pulp
flows slowly and is subjected to vibrations from
the screens themselves. -The bottom of the sand-
trap is tight and preferably resilient. At the end
of the sand-trap the pulp flow turns and flows
thereafter on the upper side of the 1es111ent par-
tition wall 4, below the screens proper. Here the
cross-section is substantially smaller in order to
obtain more rapid flowing and consequent tur-
bulence. The screened pulp Passes the vibrating
screen plate 5in an upward d1rect10n and flows
on the upper side of the seréen plste in the same
direction as beneath the same towards the siphon
8, which ‘carries the screéned pulp over the lon-
gitudinal side of the trough and the sand-trap
down into a lower chanmnel 7 Tor screened pulp.
Each siphon is connected to a vacuum conduit
8, having ‘o sufficiently great undér préssure to
sectre the operation of the 51phon

The details of the seéréen appear from Figs.
3 and 4. 'The screen trough proper is suspended
in a plate spring 9 on éach longitudinal side.
Across the scréen a beaimn 0 is mounted, which
carrles the motor H and the geal-case i 2, w1th

in opposite directions and synchronously, beca,use
they are provided with inter-engaging teeth.

It is therefore sufficient that the motor only
drlves the one shaft. After the last Screen a
speclal scraper dévice is mounted, the task of
which is to conveéy the lmpurltles to the dlscharge
pipe i4 (sée Fig. 1), in sp1te of the fact that Water
is added through the sprayer pibe 15 ab the end
of the sereen, with consequent counter-flow.. The
scraper conslsts of one or more tlansve1se hsts
which, all move back and forth When the
SCrapers move towards the outlet their lower
edges contact the partltlon Wa.ll 4 Wh‘le on thelr
returnmg movement (see Flg 4) they are posi-
tioned substantlally horlzontal It is practlcar
that all scrapers are mterconnected and move
equally. The turning movement is by way of
example effected by providilig one of the scrapers
with a roller IG (see Fig. 4 at the right-hand bot-
tom), secured at both ends of the .scraper in a
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predetermined distance from the turning axis of
the latter, and which during the reciprocating
movement rolls on a guiding rail {7, which is pro-
vided with a hinge on the downwards bent part
adjacent to the outlet, so that the guiding roller
under the foreward movement, when positioned
below the rail, lifts the movable part of the rail
and then arrives on the upper side on the back-
‘ward movement. The reciprocating movement
may be obtained by means known per se, such as
eccentrie, erank shaft, hydraulic piston, ete.

Among the advantages which are obtained by
the method and apparatus according to the in-
vention, as compared with ordinary flat screens,
the following are to be mentioned:

No additional need of space because the screens
are mounted on top of a sand-trap which almost
always is present. * A capacity of up to three
times the capacity of ordinary flat screens is ob-
tained, owing to the use of the vibrations de-
scribed. The vibrations are transmitted partly
to the sand-trap, so that the purifying power of
the latter is substantially improved.

The screened pulp passes the slits in an up-
ward direction, i. e. it is the uppermost layer of
the pulp flow containing fewer heavy impurities
which passes the screen.

The short pressure pulsations have the effect
that the impurities are not so easily pressed into
the slits.

During the cleaning of the screen plate the im- '

purities are flushed back in the unscreened pulp,
contrary to the operation of ordinary flat screens.

While ordinary flat screens have a thickening
effect, i. e. the screened pulp is thicker than the
unscreened, the contrary is the case in the screen
according to the invention. It is therefore in
itself unnecessary to. thin the unscreened pulp
after one screen before it is supplied to the next
screen.

Because the screened pulp is suitably removed
by means of a siphon, the screen plate can never
become bare so that foaming and splashing, and
besides a precipitation of resin in the slits, are
avoided.

Because the vibrations take place vertically,
splashing on the end surfaces of the screen is
prevented.

The most favorable conditions of operation are
secured through automatic regulation of the
pressure difference between screened and un-
screened pulp. Owing to a special mechanical
device for removing the impurities, there will
be practically no loss of fibres.

We claim:

1. Apparatus for purifying fibrous suspensions,
comprising in combination a sand-trap, a vibra-
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6
table flat scréen located on top of the sand-trap,
means for vibrating the screen substantially only
in a vertical direction and at a2 high frequency,
said vibration means comprising a pair of eccen-
tric weights which rotate synchronously and in
opposite directions, a vibrations-transmitting
partition wall which divides the space between
the screen and the bottom of the sand-trap into
an upper and a lower portion and which at one
end of the sand-trap provides a passage between
the two portions, the upper portion having a sub-
stantially smaller cross-section than the lower
portion, and means for moving a current of fi-
brous suspension serially through the lower por-

5 tion, the passage; and the upper portion and into

contact with the screen.

2. Apparatus for purifying fibrous suspensions,
comprising in combination a sand-trap, a vibra-
table flat screen located on top of the sand-trap,
means for vibrating the screen substantially only
in a vertical direction a vibrations-transmitting
partition wall which divides the space between
the screen and the bottom of the sand-trap into
an upper and a lower portion and which at one
end of the sand-trap provides a passage be-
tween the two portions, the upper portion hav-
ing a substantially smaller cross-section than the
lower portion, and means for moving a current
of fibrous suspension serially through the lower
portion, the passage and the upper portion and
into contact with the sereen.
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