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1

The present invention refers to a method and
an apparatus for the separation of fibres sus-
pended in a lquid, particularly for the recovery
of fibres out of liquids originating from the manu-
facture of paper, cellulose, wood pulp, paste-
board and the like. .It is known for this purpose
to mix air and flock-forming substances into the
suspension liquid and to introduce the suspension
into a liquid container, in which the fibres float
upwardly and form flocks of flbres floating on
the surface of the liquid, said fibre flocks being
then separated by means of contrivances in the
form of scrapers or suction means or the like mov-
able across the surface of the liquid. Such sepa-
rating means suffer from the drawback that they
subject the floating fibre flocks to a stirring effect,
which results in that these flocks are dis-
integrated, so that the fibres loosen themselves
and sink down in the container, a comparatively
great portion of the fibrous material being thus
caused to escape with the purified water.

The present invention has for its object to ob-
viate said disadvantages and is principally dis-
tinguished by the feature that the fibre pulp
floating on top of the liquid is fed to an outlet
arranged fixedly within the liquid container,
solely through the influence of & liquid current
flowing toward the outlet, and that the fibre pulp
thus being fed is removed from the liquid con-
tainer through a suction conduit opening at the
outlet. Hereby the fibre flocks may be conveyed
to the outlet in a quietly flowing stream and with-
out disturbing movements in the liquid, the puri-
fication of the water being thus rendered more
effective and the percentage of recovery becom-
ing greater than in. the previously known ap-
paratus with mechanical feeding means or mov-
able separating means.

Tt will be found suitable to have the separation
of the fibres take place at the maintenance of a
suitable pressure below atmospheric in the air
space above the liquid level in' the separating
container, the separation of the fibre pulp being
preferably effected by guiding the liquid current
over an overflow arranged within the liquid con-
tainer.  The level of the liquid at the overflow
may be simply controlled by a regulation of said
pressure below:atmospherie, for the purpose of
providing a suitable concentration of the sus-
pension flowing off over the overfliow, and for the
purpose of preventing damming up of the sus-
pension in front of the overflow, so that the sus-
pension flows forwards to the outlet in a uni-
form current. The fibre suspension escaping
over the overflow is removed through the suction
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conduit, which is connected for this purpose to 8
collecting pocket for the fibre pulp arranged ad-

jacent to the overfiow, the fibre suspension being
then conveyed off together with the air separated

in-the container. The regulation of the pressure .
below atmospheric and thus of the level of the -
lquid in the container may then preferabiy be
effected by a control of the quantity of fibre sus-
pension and air escaping through-the suction
conduit through & control of the number of revo-
lutions of the suction pump provided for this
purpose. However, the regulation of the pressure
may also be effected by sucking out a suitable
quantity of air only from the container.

The invention will be deseribed more closely
hereinafter with reference to the accompanying
drawings, which by way of example illustrate
a selected form of embodiment of an apparatus
for the recovery of fibres from liquids according
to the invention. Figure 1 is a vertical section
and Figure 2 a plan view of the apparatus. Fig.
1a is a detail view of a2 modified embodiment of
the guide blade shown in Fig. 1. Figure 3 is a

_front view of the apparatus. Figure 4 is a vertical

section through the upper portion of the ap-
paratus, showing a modified embodiment of the
overflow. Fig. 5 is a partial outside view of the
embodiment of the apparatus as shown in Fig. 4.
Fig. 6 is a vertical section in greater scale taken
along the line A—A in Fig. 5 through the em-
bodiment of the apparatus shown in Figs. 4 and 5.
Fig. 7 is a transverse vertical section through
the upper portion of the apparatus, showing a
modified embodiment in which the overflow is
replaced by a suction nozzle. Fig. 8 is a longi-
tudinal vertical section through the embodiment
shown in Fig. 7.

The apparatus consists of an upper separating
container | supported at the one end thereof by
two tubular standards 2, 3, and at the other end
thereof by a vertical drum 4 opening at the top
into the rear end of the separating container 1
and serving as an inlet passage for the fibre sus-
pension. Connected to the lower end of the
drum 4 is a mixing apparatus $§ comprising an
open mixing vessel § and a likewise open air
separating vessel 1. The liquid containing the
fibres is supplied to a container indicated at 25
and withdrawn therefrom through a pipe 26 by
means of a pump 21 driven by a motor 28 which
pump, through pipes 29 and 8, introduced the
liquid into the mixing vessel 6. Additional sub-
stances, -so-called flocculating substances by
means of which the fibres tend to unite so as to -
form flocks, are added to and mixed with the
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lquid on its path from container 25 to the mix-
ing vessel §. Suitable flocculating substances
are sulphate of aluminium (Al2(SO4)3) used in
combination with a fully saponified resin giue
or animal glue. In the embodiment shown in
Fig. 3 the resin or animal glue is introduced by
gravity flow into the path of flow of the liquid
from a source of supply 30 which over a pipe 31
communicates with the interior liquid path of
pump 27. A control valve 32 is inserted at an
intermediate point of pipe 31 to permit regulation
of the amount of resin or animal glue added.
The sulphate of aluminium is infroduced by grav-
ity flow into the path of flow of the liquid from
a source of supply 33 which over a pipe 34 com-
municates with pipe 8. A control valve 35 is
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inserted at an intermediate point of pipe 43 to
permit regulation of the amount of sulphate of -~

aluminium added. Before the liquid enters the
mixing vessel 6, it has been mixed in known man-

20

-ner with air by the suction of air into the con- :

duit 8 by means of an ejector 36. When-the.

liquid passes through the vessel 6, it is compelled
by partitions 8, 10 to flow in a zig-zag path, so
that the liquid is intimately mixed with the air
and the admixtures. From the vessel 8, the liquid
passes through the vessel 7, within which it is
spread over a comparatively large surface while
flowing over an inclined bottom (1 to a channel
12, from which the liquid flows into the lower
portion of the drum 4. The raising of the liquid
to a suitable level in the separating container
is effected by the maintenance of a pressure
less than the atmospheric pressure in the air
space above the surface of the liquid in the con-
tainer {. To this end, said air space is connected
through g conduit 13 to a motor-driven suction
pump 21, Figure 3, preferably a centrifugal pump,
the number of revolutions of which is regulated
80 that a pressure below atmospheric suited for
the proper functioning of the apparatus is main-
tained In the air space of the separating con-
- tainer., Said suction conduit 13 opens into the
lower portion of a collecting pocket 14 located
adjacent to the fore end of the separating con-
talner and extending over the whole width of the
container. The inner wall of said collecting
pocket forms an overflow {5 at the upper por-
tion thereof, said overflow extending over the
whole width of the separating container, and
over which the fibres separated from the liquid
and floating on top of the same escape to the
pocket td, whence they are conveyed through
the suction conduit 3. To facilitate the flowing
off of the water, the bottom 16 of the separating
container is inclined toward the outlet side, and
is arcuate in the manner appearing from Figure
3, the pipes 2, 3 being connected to the bottom
adjacent to the side walls of the separating con-
tainer.

As the vessels 6, T and 17 are at the top in open
communication with the atmosphere, the liquid
columns in the pipes 2, 3 on the one hand and in
the drum 4 on the other hand will substantially
balance each other. By the pumping of liquid
through the pipe 8 in a suitably adapted quantity
per unit of time, the liquid is caused to flow in
. the separating container | at the rear end of
the latter and to flow through the container in a
horizontal direction - toward the outlet end,
whence the purified liquid escapes through the
pipes 2, 3 and a receptacle {1, which is open at
the top, to an outlet 18. Through the influence
of the air and flocculating substances mixed
into the liquid the fibres float up to the top of
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4 :
the liguid in the separating container, where
they unite with each other and form fibre flocks
floating on top of the liquid, sald flocks being
entrained by the laquid current flowing toward
the outlet end. By a regulation of the pressure
below atmospheric in the separating container,
the level of the liquid is kept somewhat higher
than the level of the overflow (5. By reason of
this, the upper liquid layer will flow, together
with the fibre flocks floating therein, over the

maining liquid. To facilitate the mévement of
the fibre pulp over the overflow, the latter is pro-
vided with an inclined guide blade 19 projecting
underneath the fibre layer, said guide biade pre-
venting the flocks from sticking to the overfiow.
Because of this arrangement separated fibres
flow. in. a continuous stream over the overflow.
If desired, the guide blade 19 may be swingable
about'a horizontal axis 19’ at the upper edge of

- overflow 15 so as to be separated fr%: the re-

- the overflow, as shown in detail in Figure 1a, so

that the front edge thereof may, by a turning
movement about said axis, be adjusted to vari-
i)us depths below the liquid surface and the fibre
ayer. .\ .

In addition to the fibres falling down into the
pocket {4, the air separated from the suspension
in the container f will also escape through the
suction conduit 3. By a control of the number
of revolutions of the pump 21 connected to the
suction conduit 13, the pressure below atmos-
pheric in the separating container may be regu-
lated, so that the surface of the liquid obtains a
level over the overflow insuring complete sepa-~
ration of the fibres from the liquid. By such a
control of the pressure and of the liquid level, the
concentration of the fibre suspension escaping
through the suction conduit 3 may also be regu-
lated, inasmuch as a higher pressure and a cor-
respondingly lower liquid level give a higher con-
centration, and vice versa. The flow of the liquid
flowing through the separating container may be
varied by varying the quantity per unit of time
of the fibrous liquid supplied through the pipe 8.

" Figures 4, 5 and 6 show a modified construc-
tion of the overflow to render possible a con-
trol of the level of the overflow. To this end,
the shaft 20 at the guide blade 19 is pivotally
arranged so as to permit the guide blade of be-
ing swung about a horizontal axis. With the
aid of a handle 20’ provided on the shaft 20 of
the blade outside the separating container, the
guide blade may be adjusted to different posi-
tions of inclination, as indicated by chain-dotted
lines, the level of the overflow being altered at
the same time by the overflow edge of the guide
blade being correspondingly raised or lowered.
This provides for a further possibility to vary
the relative levels of the liquid surface and of
the overflow either separately or in combination
with a pressure regulation. If desired, the guide
blade may be adapted to be raised and lowered
periodically, in a manner such that the fibre
layer floating on top of the liguid is periodically
dammed up, the transfer of the fibre pulp to
the pocket 14 then also taking place periodically
each time the guide blade is lowered. Herehy,
a certain compression of the fibre pulp will be
obtained in front of the guide blade, so that it
will afterwards be transferred to the outlet
pocket in a more concentrated condition.

According to another modified construction
shown in Figures 7 and 8 the overflow may be
omitted, the suction means being then formed
&s a suction nozzle 22 extending over the whole
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width of the separating container {, said nozzle
being fixedly and vertically adjustable arranged
by means of a stuffing box 23 adjacent -to the
outlet end of the liquid container so as to open
immediately adjacent to the liquid surface, the
fibre pulp being thus sucked up directly from
the surface of the liquid through the suction
nozzle. The suction nozzle is preferably ar-
ranged in such manner that its lower edge 24
forms an inclined guide blade projecting under-
neath the fibre layer, said guide blade being
similar to the guide blade 19 in Figure 1 adapted
" to cateh the fibre flocks floating toward the noz-
zle. : This ensures that the fibre layer can float

in a continuous uniform .stream to the point of-

the outlet without any impediments, and that
it is separated from the surface of the liguid,
without individual fibres working loose from the
fibre flocks and - escaping to the -water. outlet.
The vertical adjustability of the suction nozzle
serves to control the liquid level in the container.

When g suctfon nozzle is brought into use, the

separation of the fibres need not necessarily take
place under vacuum in the separating container,
provided the level of the liquid be maintained ap-
proximately constant by a suitable control of
the supply of the water to the separating con-
talner and of the draining of the water there-
from.

I claim:

1. Apparatus for separating fibres suspended
in a liquid comprising a closed settling tank, a
drum. connected with one end of the tank con-
stituting an inlet for fibre suspension, an out-
let in sald tank at its opposite end for clarified
Hquid, the liquid flowing through the tank from
the inlet to the outlet without disturbance by
moving fransport means, a stationary overflow
for the removal of the upper fibre. containing
layer of the liquid to be cleared and arranged
adjacent the outlet, and a suction pipe con-
nected with said tank at a point below said
overflow for withdrawing air from the tank to
cause the introduction of fibre suspension into
the tank through said inlet and to maintain the
level of the liquid in predetermined relation to
the overflow. :

2. Apparatus as claimed in claim 1 wherein

-said air suction pipe is arranged to carry off the

- upper layer of liquid passing said overflow.
3. Apparatus as claimed in claim 1 provided
with a pocket for receiving separated fibres pass-
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ing said overflow, said air suction pipe communi- °

cating with said pocket for withdrawing liquid
and fibre together with air.

4, Apparatus as claimed in claim. 1 wherein
- said overflow is constituted by an upwardly in-
clined guide blade for facilitating separation of
the fibre layer.

5. Apparatus for separating fibres suspended
in a liquid comprising means for feeding the
fibre containing liquid from a source of supply,
liquid conveying means comprising means for
admixing to the liquid flocculat:ng substances
and air, a hermetically closed settling tank hav-
. ing a bottom inlet at one end thereof, a vertical
drum portion in communication at its lower end
with the said liquid conveying means and at its
upper end with the said bottom inlet at the one
end of the tank, the tank being provided at the
opposite end thereof and above the level of the
said bottom inlet with an outlet for an accumu-
lated surface layer of fibre flocks on the liquid
quiescently flowing. through the tank, the said
outlet comprising a pocket extending over sub-
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stantially the whole width of the tank and hav-
ing an inner wall portion provided along its

_upper margin with a guide blade having a hori-

zontally disposed upper edge swingablé about a
horizontal axis to form a movable extension of
said inner wall portion and over the upper edge
of which the said accumulated surface layer of
fibre flocks is separated from the underlying sub-
stantially fibre-free liquid, a suction pump, a
suction pipe communicating at its one end with
the bottom of the said pocket and connected at
its other end with said suction pump for dis-
charging the separated fibre flocks to the out-
side of the apparatus, and outlet openings for

the substantially fibre-free liquid in the bottom

of the tank at the outlet end thereof.
-6, Apparatus for -separating and recovering

fibres from a suspension of fibres in liquid-includ-
‘ing a closed separating tank having a bottom

inlet at one end and a liquid discharge outlet
at its.opposite end, liquid feed means communi-
cating with said inlet, including means for intro-
ducing a flocculating agent into the liquid, suec-

- tion applying means including e stationary fibre

receiving chamber disposed within said tank ad-

~jacent the outlet end thereof and a conduit com-

munieating with said chamber and extending
exteriorly of said tank, said suction applying
means reducing the pressure within said tank
to control the liquid level therein and to produce
a non-turbulent stream flowing from said inlet
toward said outlet, the fibres rising to the sur-
face of the liquid in the tank, and said chamber
having one wall extending transversely of said
tank and the stream to separate the floating
fibres from the liquid, the fibres discharging
through said conduit and the said liquid dis-
charge outlet of said tank communicating with
the tank below said chamber.

7. ‘A method of separating and separately re-
covering fibres from a suspension of cellulosic
fibres in a liquid, comprising introducing s fibre
suspension in liquid admixed with air and a
flocculating substance into the bottom of a closed

‘separating zone, withdrawing air from said zone

in-an area spaced from the area through which

- the mixture enters the zone to reduce the pres-
-sure within said zone below atmospheric pres-

sure and to produce a non-turbulent stream flow-
ing quiescently toward the withdrawal area, the
quiescent non-turbulent fiow of the stream per-
mitting the suspended fibres to float up to the.
surface of the liquid in the form of flocks to form
a surface layer of fibre flocks, the thickness of
which depends on the amount of fibres suspended
in the liquid, regulating the withdrawal of air
from the zone in accordance with the thickness
of the surface layer to vary the concentration
of the recovered fibres, and horizontally dividing
the stream throughout substantially the entire
width thereof immediately subjacent the floating
layer to separate the fibre flocks from the liquid,
removing the separated flocks and separately
discharging the fibre free liquid at an area below
the area of removal of the flocks.

8. A method as defined in and by claim 7, fur-
ther consisting in that the upper liquid layer
containing said flocks is withdrawn together
with the air.

9. A method of separating cellulosic fibres sus-
pended in a liquid, consisting of introducing a
fibre suspension admixed with air and floccula-
tion substances into the bottom of a hermetically
closed separating zone at the one end thereof,
withdrawing air through an outlet at the end
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of the zone opposite the inlet end thereof to re-

duce the pressure in the tank below atmospheric -
pressure and thereby induce the liquid to rise

to a predetermined level within the settiing tank

and to flow in a quiescently flowing stream undis- 3

turbed by mechanical transport means from the
inlet end of the tank toward said outlet, the quies-
cent flow of the liquid permitting the suspended
fibres to float up to the surface of the liquid
in the form of flocks to form & surface layer of
fibre flocks the thickness of which depends on
the amount of fibres suspended in the liquid,
regulating the withdrawal of air from the settling
- tank in accordance with the thickness of the
sald surface layer of fibre flocks thereby to ad-
just the level of the Hquid and horizontally divid-
ing the stream to separate the surface layer of
fibre flocks from the underlying substantially
fibre-free liquid and discharging the fibre-free
liquid from the zone below the said fibre outlet.

LARS ERIK PENTEN.
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