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To all whom it may concern: S

Be it known that I, Ruvorr Ernst Wag-
NIR, a subject of the King of Sweden, resid-
ing at Karlstad, in the Kingdom of Sweden,
have invented a new and useful Improve-
ment in Processes of and Means for Remov-
ing Water from the Pulp Sheet in the Wood-
Pulp and Cellulose Manufacture, of which
the following is a specification.

In machines for pressing the pulp for re-
moving water from the same in the manu-
facture of wood-pulp and cellulose, that is
to say in the manufacture of the raw prod-
uct, which machines are not to be compared
to paper machines for the manufacture of
the finished product, viz., the paper, it has
heretofore been customary to facilitate the
work of the wet pressing apparatus by pass-
ing the pulp sheet or web issuing from the
wire-part or water-extractor, within the wet
pressing apparatus and before it passes the
last wet presses, over a heating cylinder or
by admitting steam directly to the pulp
sheet, both these measures being based on
the observation that on account of the heat-
ing the water is more easily driven out of
warm pulp than of cold pulp.. Both these
methods ‘are encumbered = with ~disadvan-
tages, however, mainly due to the fact that
while the pulp sheet passes from the heating
cylinder to the last pressing apparatus it is
cooled -again, thus causing a considerable
waste of heat, and the heating thus at the
same time falling short of its purpose to a
certain extent.

The present invention relates to a process
of and a means for effecting the removal of
water from the pulp sheet by pressing above
raferred to'in a manner so as to avoid such
a waste of heat and so as to utilize the heat-
ing of the pulp more effectively, the dis-
advantage and the expense of making. the
presses and the heating cylinder as sepa-
rate units within the wet pressing appara-
tus being avoided simultaneously. ;

- For attaining these purposes the present
process consists broadly in this that the pulp
sheet -is pressed-and heated simultaneously
in the pressing apparatus proper. In this
manner the advantages are obtained that
the heat supplied to the pulp sheet is better
utilized, that is to say, the losses of heat are
decreased, and consequently less heat needs
be supplied, and that the adhesion between
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the heated roll of the pressing apparatus
and the puip sheet holds together the sheet,
and also that the pulp sheet obtains before
the last pressing a greater interior compact-
ness so that it may be subjected to consider-
ably higher pressure than what has been
possible when pressing according to old
methods, and finally, there is no danger of
the pulp sheet becoming crushed during the
pressing. The process may suitably be car-
ried out in such manner that the heating of
the pulp sheet is increased after each press-
ing of the sheet, which may, for instance,
be performed in such manner that the press-
ing is effected at different points of the heat-
ed pulp sheet or web, which points are lo-
cated at distances from each other which
are increased in the direction of movement
of the pulp sheet. The means for carrying
out this process may consist of press rolls
codperating with a. common heated rotary
roll for receiving the pulp sheet, preferably
In such manner that the heating surface of
the said heated roll acting upon the pulp
sheet is increased in proportion as the press-
ing takes place. The means may suitably
be arranged in such manner that the press
rolls are located at distances from each other
and from the points of applying the pulp-
sheet to and removing the same from the
heated roll, which distances are increased in
the direction of movement of the pulp sheet.
Each press roll suitably rotates with less
peripheral speed than the preceding roll in
the direction of movement of the pulp sheet,
with a view to the decreased thickness of the
rulp sheet owing to the repeated pressing.
T ovder to increase the transmission of heat
the surface of the heated roll may be pro-
vided with projections, the heated roll be-
ing preferably surrounded by protecting de-
vices between the press rolls, which devices
prevent or decrease the radiation of heat
from the heated pulp sheet.

In the accompanying drawing Figure 1
shows diagrammatically an embodiment of
the said means, while Figs. 2 and 8 show
a. portion of the wall of the heated roll from
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the side and in section respectively. Figs. -

4,5, and 6 show diagrammatically three dif-
ferent embodiments of the invention.

1 denotes the pulp sheet or web issuing
from the wire-part or water-extractor 2
which sheet is carried forward by means of
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a felt or moving parallel bands 3. The
pulp sheet is introduced between a press roll

4 and a heated roll 5, when the sheet sticks
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to the-latter roll. At the rotation of the
heated roil 5 the pulp sheet sticking to the
same passes between this roll and a num-

ber of other press rolls 6, 7, 8 by which the

pulp sheet is successively pressed at the same
time as it is heated on the voll 5. After
having passed the last roll 8 of the pressing
app: aratus the pulp sheet is either carvied to
one or several similar pressing apparatus ac-

cording to this invention, or to drying cyl-

inders 9 for drying, or as wet pulp directly
to a cutting machine. The motion of the
press rvells may be effected by adjustable

transmissions, such as belts and conical pul-

leys, friction- disks with adjustable belt, or
the like, and the motion of the heated roll 3
may be effected by means of a suitable driv-
ing shaft and gear-wheels and pulleys. The
water pressed out by means of the rolls 6,
7, and 8 flows down into: and away thloucrh
troughs 10.  For removing the pulp sheet
from the heated roll 5, when the sheet has
passed the roll 8, there is provided a seraper
11 bearing ag ainst the roll 5.

The press Tolls 4, 6, 7, 8 are preferably
located in such manner  that the distance be-

“tween the same is increased in the direc-

- tion of movement of the pulp sheet, whereby
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- creased  in the ‘same degree.

the heating surface acting. upon "the pulp
sheet is 1ncre-fv=ed in pr oportlon as the press-
ing takes place. On account of the press-
ing of the pulp sheet by means of the press
1'olls, the sheet- on. the heated roll becomes
successively thinner in proportion as it

‘passes ‘the various  press rolls, and on ac-

count hereof. the peripheral speed -of the
outer surface of the pulp sheet becomes de-
In order to
make the peripheral speed of the press rolls
to-correspond with the peripheral speed of
the outer surface of the pulp sheet the press
rolls arc driven by means of their trans-
missiong in such manner that at a constant
speed of the heated roll each press roll ro-
tates: with a less peripheral speed than the
press roll immediately preceding in the di-
rection of movement of the pulp sheet.
"~ In order to prevent radiation of heat
from the pulp sheet on thé heated roll 5
there ‘are -provided protecting devices be-
tween the press rolls 4, 6, 7, 8, said devices
consisting for instance of a shleld 12,
The transmission of heat from the heated

© roll 5 to-the pulp sheet may be furthered

by providing the surface of the roll with

~ projections, as shown in Figs. 2 and 3, said
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projections having the sh‘tpe of ribs, rldcres
teeth, or the hke which penetrate into the
pulp ‘sheet and increase the heating surface.

According to the embodiment shown in
Fig. 4 the pulp sheet is applied tangentially
to the heated roll at 15 and is pressed by
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the press roll 16, after which it is he%ted
during more than half a revolution of the
heated roll, until it is again pressed by the
press roll 17 where it is removed from the
heated roll.

According to Fig. 5 the pulp sheet is ap-
plied tanocntmlly Fo the heated roll at 16
and is then pressed, after a short heating,
by the press roll 19, and after heating dur-
ing about one fourth of a revolution of the
heated roll it is again pressed by the press
roll 20, after which 1t is heated during
nearly one half of a revolution and is re-
moved at 21.

According to Iig. 6 the pulp sheet is ap-
plied tanwentnlly at 22 and is heated dur-
g about one fourth of a revolution of the

heated roll, after which it is pressed by the -

pressroll 23 and after heating during nearly
one half of a revolution of the he‘Lted roll
it is removed at 24.

‘With the means above described it is
possible to press the pulp sheet in a con-
siderably more efficient manner than by the
use of several independent presses with sep-
arate intermediate heating cylinders, thus
effecting a great saving of steam and sim-
plification of the entire machine, and as re-
gards so called wet pulp, a substantial re-
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duction of the costs of transporting such 95

pulp. As regards costs of building and

erecting the pressmof means accordm«r to

the present invention is also cons1derably
less expensive than several presses arranged
one after another with specnl 1ntermednte
heating cylinders.

T claim’:

1. In a means for removmg W‘Ltel‘ from
the pulp sheet in the wood-pulp and cellu-
lose manufacture, the combination of a
heated rotary roll for receiving the pulp
sheet, and press rolls cooper atmcr with the

said heated roll and Ilocated a‘t distances -

from one another and from the points of
applying the pulp sheet to and removing the
same from the heated roll which distances

‘are increased in- the direction of meovement
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of the pulp sheet, each press roll being ar-

ranged to be clnven with less perlpheral
speed than the press roll immediately pre-
ceding in the direction of movement of the
pulp sheet in proportion as the thickness of
the pulp sheet becomes decreased during the
pressing, substantially as and for the | pur-
pose set forth.

2. In a means for removing water. flom
the pulp.sheet in the wood-pulp and cellu-

- Yose manufacture, the comblnzttlon of a heat-

ed rotary roll for receiving the pulp sheet,
said roll being provided with projections on
its outer surface, and press rolls codperat-
ing with the said heated roll and located at
distances from one another and from the
points of applying the pulp sheet to and re-.

-moving the same from the heated roll which
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distances are increased in the direction of
movement of the pulp sheet, substantially
as and for the purpose set forth. _
3. In apparatus of the class described,
a water extractor, a drying cylinder and a
heating drum, means for guiding the sheet
of pulp as the same issues from said ex-
tractor to and in contact with said heating
drum, a pressure roll codperating with said
drum for pressing a substantial portion of
the water from said pulp sheet during its
passage in contact with said drum, and
means for thereafter guiding said sheet to
said drying cylinder, the feed of said sheet
throughout said apparatus being continuous.
4. In the manufacture of sheet pulp or
cellulose, the improved process of expelling
therefrom a substantial percentage of water
after the issuance of the sheet from the
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water extractor, which process consists in
simultaneously applying heat and pressure
to said sheet during the continuous feeding
thereof through the combined heating and
pressing device.

5. In an apparatus of the class described,
a water extractor, a heating drum, means
for guiding the sheet of pulp as the same
issues from said extractor to and in com-
tact wit® said heating drum, a pressure roll
codperating with said drum for pressing a
substantial portion of the water from said
pulp sheet during its passage in contact
with said drum, and means for guiding said
sheet away from said drum, the feed of said
sheet throughout said apparatus being con-
tinuous.

RUDOLF ERNST WAGNER.
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