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ON THE WIRE PART OF A PAPERMAKING

MACHINE

Kristen Andreas Thorsen, Grenoble (Isere),
Franee; vested in the Alien Property Cus-

todian

Applieation filed January 8, 1940

The present Invention relates to an Improved
method of and means for the manufacture of
paper.

In paper making machines it has becn usual to
project a layer of stock or paper pulp upon one
end of an endless moving band of wire gauze
through an opening, sometimes termed a slice,
which Is adjustable in depth and which is dfs-
posed Immediately above the travelllng endless
wire gauze belt; the speed of delivery of the pulp
or stock has usually been adjusted to be substan-
tially that of the linear speed of the travelling
wire gauze conveyor.

The paper made in this manner has a much
lower transverse resistance than lts longitudinal
resistance. This is due to the fact that under
the effect of passing through the distributing
slice, the majority of the filbres in the stock are
set in the longitudinal direction.

A paper of this kingd s sultable for newsprint
since it has to withstand comparatively high lon-
gitudinal pulls in the rotative printing machine.

For all other applications however, this will
be a drawhack since such paper has not the nice
aspect of a paper, the fibres of which are ar-
ranged along all possible directions, it will further
not remain flat after slight absorption of hu-
midity, and lastly, for an application necessitating
a paper of given reslstance, it will be necessary
to choose a sheet having the desired resistance
in the transverse direction, therefore of a greater
thickness as would be necessary if the resistance
were the same in all directions.

In the absence of precautionary measures, dif-
ficultles moreover would be present 1n the distri-
bution of the stock to obtain a layer of pulp of
uniform thickness from one side of the wire band
conveyor to the other, and If the stock 18 being
delivered at high speed there is a tendency for
the stream to carry air hubbles with It, retarding
the drainage of the paper stock on the wire band
and resulting in a badiy felted and cloudy sheet.

An endeavour has been made to remedy these
drawbacks and to criss-cross the fibres by sub-
jecting the wire to & rapid shaking motion in the
transverse direction, the amplitude of the shake
belng 4 to 12 mm. and the number of shakes 150
to 400 per minute, but this results In a serlous
complication of. the machine, while the deslred
effect 1s far from belng attained since the trans-
verse resistance of the paper will, even In this
case, only amount to 50-60% of the longitudinal
resistance,

An object of the present invention Is to render
a machine capable of manufacture of a greater
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varlety of paper, whilst another object is to pro-
vide means whereby the distribution of fibre in
the stock or pulp stream reaching the wire band
conveyor can be under control; a further object
is to provide means whereby a!r bubhbles carried
along with the pulp stream can be released.

According to the present invention paper pulp
or stock under a dynamic or static head, that is
to say fed by a pump or alternatively by gravity
from a tank, passes from & slice or outlet onto a
travelling woven wire band or conveyor. The di-
rection of flow of the paper stock Is altered be-
tween the point where It leaves the sald slice and
the place where it reaches the wire band conveyor.

It will be preferred that the direction of flow
be altered smoothly and constantly.

In certain cases It may be desirable to deviate
the directlon of flow of the paper stock on leav-
ing the slice In one direction, and then to turn it
smoothly into the opposite direction prior to its
arrival upon the wire band or the like conveyor.

The invention Is more particularly described
with reference to the accompanylng drawings in
which:

Figure 1 is a sectional elevation of one end of a
paper making machine showing the outlet mouth
or slice of the present invention.

Figure 2 shows an alternative form of outlet
mouth or slice.

Figure 3 Is a side elevation of a further form of
construction, in which the position of the outlet
mouth is adjustable.

Figure 4 is a corresponding plan view.

Figure 5 is a detail showing another form of
congtruction.

Figures 6 and 7 show in side elevation further
alternative forms of construction.

In the arrangement shown in Figures 1 and 2,
the pulp coming from the screens is either fed
to the collecting pipe | by a pump of constant de-
llvery and pressure, or 18 fed to a reservoir 2 in
which the head is adjustable, to give a static head
of pulp, so as in each case to obtain an outlet
speed of the pulp which approximates to the
speed of travel of the wire band conveyor 14.

The pulp will therefore be fed by a dynamic
or static head to a distributor 3 either through
flexible pipe connections 4, or through a reec-
tangular opening at the bottom of the reservoir
2. ‘The pipes 4 may be replaced by a single rec-
tangular conduit,

A perforated cylinder § of known type is placed
close to the outlet opening of the distributor in
order to even out the distribution and to prevent
the possible accumulation of fibres in bundles,
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The outlet spout or slice of the distributor 3
1s formed by the fixed wall 7 and an adjustable
lip 8. The adjustment of the lp 8 is controlled
by a hand-wheel 9, operating worm gears 10,
which adjust the angular position of the support~
ing arms 14 of the transverse shaft 12, these arms
being positively connected to the lip 0 by a num-
ber of hand screws (3 by which the depth of
opening at different polnts across the outlet can
be adjusted to maintain the fiow eveh across
this width.

With the above mechanism, it 1s therefore pos-
sible to adjust the depth of the outlet spout the
full width of the wire, which might be neces-
sary due to an uneven arrival of the pulp stream
on the wire band, and in order to obtain a regular
depth of the pulp on the full width of the wire 14.

At the outlet spout 8, the pulp enters the down-
ward directed and rapidly curved flow plate 15,
In order to reduce friction between the fibres and
the flow plate 15, a film of water Is introduced
through the narrow opening 15, between this flow
plate and the laver of pulp, this openihg extend-
ing over the whole length of the distributor 8.

As the pulp approaches the outlet spout §, its
speed increases considerably and due to this the
fibres will progressively be aligned in the direction
of the pulp stream. The speed is still further In-
creased by the gravity fall over the flow plate,
so that the fibres, when the pulp reaches the wire
14, are mostly all arranged !n the direction of
travel of the wire. As a consequence of the speed
and the rapid curve of the fiow plate 15, the pulp
will be subjected to centrifugal force.

Asg the pulp is very turbulent when leaving the
outlet spout 6, it has & tendency to take up air,
which 15 undesirable for the formation of the
sheet, but by reason of the centrifugal action im-
posed on the pulp in passing over the fiow plate
18, the alr bubbles will burst and leave the pulp.

When arriving on the wire, the majorlty of the
fibres will take up a longitudinal direction as a
consequence of the increase In speed of the pulp
in passing through the distributor 8 and in run-
ning down the flow plate 16 and the paper ob-
tained will therefore show a much higher strength
in the running direction than in the transverse
direction of the wire 14; the paper obtained will
be consequently particularly suitable for news-
print, as this paper has to withstand compara-
tively high longitudinal draws in passing through
the rotary printing machines.

In order to increase the gravity fall effect, the
slope I8 may be extended as shown on Figure 2,
where the pulp leaving the distributor 17 is obliged
to follow the flow plate i6, and then follow a sec-
ond flow plate 19 before arriving on the wire 14,

The distributor 8 may be provided with means
to adjust it angularly relatively to the centre of
the roll supporting the wire, so that the amount
of gravity fall of the pulp can be adjusted.

In Mgures 3 and 4 the pulp is fed through
the flexible pipe connections 4 and enters the
distributor 20 where it s bafiled by the partition
21, which causes the pulp to spread out trans-
versely. The usual perforated cylinder § is pro-
vided to even out the distribution and to pre-
vent bunching of the flbres.

The outlet spout 6 of the distributor 20 is
formed by the fixed wall 22 and the adjustable
lip 6. The adjustment of the lip 6 1s controlled
by a hand wheel 23, moving worm gears 24,
which adjust the angular position of ihe trans-
verse ghaft 25. On this shaft is filxed a sertes
of eccentrics 26 which, by the rotation of the
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shaft 28, will move forwards or backwardg the
connecting rods 27, which, with the help of the
levers 28, will control the lip 8 and adjust the
outlet spout 6. The hand wheels 29, of which =
number are provided across the width of the out-
let spout, serve to adjust the depth of this spout
at various polnts across its width,

Leaving the outlet spout 6, the layer of pulp
enters the curved flow plate 80, where it will
even out in thickness on the whole transverse
width under the infiuence of centrifugal force,
which force will also tend to provoke the bursting
of air bubbles which may become mixed with
the pulp by the turbulent ocutfiow from the outlet
spout 8.

A film of water is introduced between the layer
of pulp and the flow plates through the narrow
opening (6, thug avoiding friction between the
fibres and the flow plates.

Leaving the downward directed and curved flow
plate 30, the pulp comes upon another flow plate
31, which is directed upwardly towards the wire
t4. On this latter flow plate, the pulp stream
will be slowed down, which effect resulis in a
thorough mixing of the pulp and causes the fibres
to be arranged in all directions.

The distributor 20 is provided with journais
32, resting in the supports 33. A hand wheel 34
controlling worm gears 35 enables the distributor
to rotate around the axis of the journals 82 to a
desired posltion, so that length of flow of pulp
over the flow plate 31 can he adjusted as desired
and thereby the degree of distribution of the
fibres laterally of the direction of fiow.

The distributor 20 may also be brought nearer
to or farther away from the flow plate 31 by
means of the adjusting nuts 36.

The lever arms 37 fixed on the shaft 38, which
may be rotated by worm gears 38 by meang of
the handwheel 40 and the intermediate gears 41,
will enable the distributor 20 to be placed in any
position between the extreme positions A and B.

When the distributor 20 1s placed in the posi-
tion A, & paper with a8 maximum strength in
the direction of travel of the wire will be oh-
tained, and when it is placed in the position B,
the paper obtalned will have its maximum
strength in a directlon transverse to the direction
of travel of the wire,

The flow plate 81 is fixed to two or several
frames 42.

In order to slmplify its construction, the form
of the flow plate is shown cylindrical, but it may
have other shapes, in which case the distributor
20 ig displaceable in guides of the same contour as
the flow plate,

By a sultable adjustment of the distributor 20,
it is even possible for the pulp jet to arrive on the
wire without passing over any part of the flow
plate 31,

For slow speed machines the flow plate 30 may
be eliminated and the distributor may be con-
structed as at 49, Figure 3. In this distributor,
the partition 60 will compel the pulp to spread
out in the transverse direction. A perforated cyl-
inder § may or may not be used in the distribu-
tor 49.

With present types of paper making machine
when it is desired to adjust the width of the
sheet, it Is either necessary to stop the machine,
resulting in a loss of output, or to trim-off a
strip on etther side of the sheet at the couch roll
in order to obtain the desired width of finished
paper web. At the couch roll, however, the pulp
is dewatered and consequently the trimmed-off
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strip requires treatment by independent equip-
ment to render it a density sultable for it to
again mix with the pulp stream.

The arrangement of Figures 3 and 5 show a
means by which the sheet width can be adjusted
whilst the wire is running and the ellminated
pulp strips, whilst still in a lquid state, can be
returned directly to the pulp coming along
through the flexible pipe connectlons 4. To ar-
rive at this result, two side frames 43 are pro-
vided to limit the wldth of the sheet, one on
each side of the wire, Those side frames may be
adjusted In the transverse directlon by any de-
sired means. The maximum width of the sheet
is Indicated by € and the minimum width by D.

The edges #4 of the side frames 43 will divide
the layer of pulp into three parts, the central
part of which follows the wire. The two side
portions will contact with the plates 45, which

compel the pulp to follow the channels 46 fo .,

arrive finally into the gutter 47. From this, the
pulp will travel through the pipe 48 to arrive in
a reservoir, where it 1s mixed with the pulp fed
to the distributor 20.

Figure 6
Figures 3 and 5, with the difference that the flex-
ible pipe connections 4 are replaced by fixed pipe
connections.

The pulp 1s fed by a constant dellvery and pres-
sure pump or from a reservoir with a constant
head, through the pipe §i, from which it is dis-
tributed to the pipes 52, which terminate In the
swivel joints 58. The pulp then enters into two
other pipes 54, through which it arrives at the
distributor 20, passing through the two tapered
mouthpieces 55. The lower extremities 56 of
the pipes 54 are fixed to the extremities of the
shaft 38, by couplings 57, the shaft 88 adjust-
ing the positlon of the distributor 20 along the
flow plate 81, being jointed to the pipes 84 which
feed the pulp to the distributor, and connected
to the pipes 52, in fixed positlon, by the swivel
joints 53.

The pipes 54, being slightly flexible metal, will
permit of a small degree of adjustment of the
distributor 20, by means of the nuts 36 and the
worm gears 35.

Figure 7 shows an arrangement of pulp dis-
tribution with downward and upward directed
flow plates In a Axed position.

The pulp is fed to the distributor 58 through
the flexible pipe connections 4 or through a single
inlet extending over the whole width of the dis-

shows the same arrangement &s .
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tributor. In passing into the distributor, the
pulp will be bafled against the partition 59, which
will foree it to spread out transversely in the dis-
tributor 58. A perforated cylinder 5 evens out
the distribution and prevents the bunching of the
fibres.

The outlet spout or slice 6 is formed by the fixed
wall 60 and an adjustable lip 8.

The adjustment of the lip 8 is controlled by
the handwheel § through worm gear 18, which
adjusts the angular position of the supporiing
arms Il of the transverse shaft 12, these arms
being firmly connected to the lip 8 by a number
of individually adjustable hand screws, by which
the deplh of opening of the outlet spout 8 at any
point from one edge to the other across the width
of the spout can be adjusted.

Leaving the outlet spout 6 the pulp is down-
wardly directed on to the rapidly curved flow
plate B1.

In order to avoid friction between the flbres
and the flow plate, a film of water is introduced
between this flow plate and the layer of pulp
through the narrow opening 16, which extends
over the whole width of the distributor 58.

As a consequence of the Increased speed of flow
due to gravity and to the rapid curving of the
flow plate 61, the pulp will be subjected to strong
centrifugal action and will even out, so that the
thickness of the layer of pulp will be the same
on the whole width of the flow plate permitting
a sheet of regular thickness to be obtained on
the wire, and air bubbles will burst and leave the
pulp.

After having gone over the downwargd directed
flow plate 61, the pulp flows on to the upwardly
directed flow plate 62. On this flow plate, the
pulp stream will slow down, which results in a
thorough mixing of the pulp, the flbres belng
arranged in all directions. As g result, a paper
will be obtalned of & transverse strength about
equal to its strength in the direction of flow of
the pulp stream.

The width of the sheet on the wire may be
adjusted whilst the machine Is running, with the
help of the side frames 63, which may be moved
in the transverse direction by the screwed rods
64. Each one of the side frames 63 18 provided
on the outside and Immediately against the outlet
spout 8 with a gutter 66, provided with an outlet
pipe 67, which communicates with a reciplent 41,
from which the pulp flows by the plpe 48.

KRISTEN ANDREAS THORSEN,



