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[57] ABSTRACT

An improvement in the multiple cylinder drier unit of
a paper making machine, each drying group of which
consists of a number of driers disposed in two rows,
one above the other, and lapped by the paper web
running through the group in zigzag fashion, supported
by a drying wire. The suggested improvement is par-
ticularly characterized in that the driers in one row of
the drying group are permeable to air and that the
multiple cylinder drier also comprises additional driers
for creating differential pressures on both sides of the
paper web, whereby passage of air through the web is
achieved, with the web pressed into contact with the
drying wire.

According to further, optional features of the
invention, the drying means permeable to air are
cylindrically shaped drying cylinders, or they consist
of a suction chamber substantially confined by the
drying wire moving on a support of guiding rolls. In
addition, hot air blowing hoods may be arranged
around the drying means permeable to air and, within
them, suction chambers. The paper web arriving from
the press section of the paper machine may be
arranged to be attached to the drying wire by the aid
of suction means exerting suction through this wire.

4 Claims, 2 Drawing Figures
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MULTIPLE CYLINDER DRIER IN A PAPER
MACHINE

The present invention concerns, in a paper making
machine, a multiple cylinder drier having one or sev-
eral drying groups or drying sections composed of dry-
ing means disposed in two rows, one above the other,
over which the paper web travels along a zigzag path
from one row to the other, through the group and is
supported by a drying wire permeable to air. In multi-
ple cylinder driers of this kind, all drying means have
previously been so constructed that the drying has
taken place according to the contact drying method. As
a result, the efficiency of the drier has not been as high
as it could be. Since paper machines are nowadays run
at high speed and the speed is increased all the time,
the multiple cylinder drier is required to be more effi-
cient in order that a desired degree of drying of the
paper web might be achieved. Consequently, the multi-
ple cylinder drier has to be very large indeed, which has
its own drawbacks.

The object of the present invention is to provide a
more efficient multiple cylinder drier, in order that the
above-mentioned drawback could be eliminated. The
invention is characterized in that in a multiple cylinder
drier of the kind described the drying means of one row
are permeable to air and that the multiple cylinder
drier also comprises means for creating differential
pressures on both sides of the paper web, whereby the
drying air can be made to pass through the paper web,
while this paper web is urged into contact with the dry-
ing wire. Since the multiple cylinder drier according to
the invention has alternating contact drying means and
perfusion drying means, the advantages of the contact
drying method and of the perfusion drying method can
be combined. It follows that the drying efficiency of a
multiple cylinder drier according to the invention is
considerably superior to that of multiple cylinder driers
of prior art.

The drying means permeable to air may be cylinders
permeable to air such as those provided with a cylinder
mantle. The drying means permeable to air may also
consist of suction chambers substantially confined by
the drying wire, moving on the support of guiding rolls.
In order to create differential pressures, around the
drying means permeable to air a hot air blowing hood
may be arranged, and inside it a suction chamber.

The invention is more thoroughly described with ref-
erence to the embodiment examples presented in the
attached drawings. '

In the drawing,

FIG. 1 shows schematically a multiple cylinder drier
according to an embodiment example of the invention,
in elevational view.

FIG. 2 shows a multiple cylinder drier according to
another embodiment example of the invention, simi-
larly in schematical presentation and in elevational
view.

In the multiple cylinder drier of FIG. 1 the drying
means have been disposed, interspaced, in two rows
one above the other. The drying means in the lower
row are conventional heatable drying cylinders 3a, 3b.
Each drying means in the upper row comprises suction
rolls 4 and guiding rolls 6 disposed between these, and
which constitute a curved path, along which the drying
wire 5 permeable to air travels. The drying wire con-
sists most appropriately of a plastic wire or equivalent,
which does not take up water. Over the curved path a
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heavy-duty hot air drying hood 7 has been fitted, and
under it, within the curved part, a suction chamber 8.
In addition, there are means for conducting the paper
web to the multiple cylinder drier. These means consist
of a suction roll 1, followed by a suction box 2.

The paper web 9 arriving from the press section of
the paper machine is drawn against the drying wire §
by the use of the suction roll 1, and its attachment to
this wire is aided by the suction box 2. Subsequently,
the paper web 9 travels, impacted between the drying
cylinder 3a and the drying wire 5, up to the press nip
3a/4 defined by the drying cylinder 3a and the suction
roll 4. Since the roll 4 is a suction roll, the paper web
9 follows along with the drying wire 5 in the passage of
this wire along the curved path defined by the guiding
rolls 6. Here, the paper web 9 is urged against the dry-
ing wire by differential pressure created by the hot air
drying hood 7 above the curved path and the suction
chamber 8 within the curved path, and the drying air
flows through the paper web 9 and drying wire 5. Since
another suction roll 4 has been placed at the end of the
curved path, the paper web 9 is transferred to the sec-
ond drying cylinder 3b. From this drying cylinder 3b
the paper web 9 continues to another curved drying
means of the kind described (not shown in its entirety).
The drawing also shows blowing devices 11a and 11b
used to blow hot air into the hoods 7 to produce pres-
sure which is higher than atmospheric pressure. Suc-
tion means 124 and 125 are used to produce a vacuum
in the suction chambers 8, while suction means 12¢
produce vacuum in the suction box 2. The walls of the
hoods 7, suction chambers 8 and suction box 2 are indi-
cated by the numeral 14 in the drawing, while sealing
strips associated with these walls are indicated by the
numeral 13.

In the embodiment example of FIG. 2 the drying
means are likewise arranged in two rows, one above the
other, interspaced with each other. The drying wire §
runs along a zigzag path over the said drying means,
from one row to the other. The drying means in the
lower row are conventional heatable drying cylinders
3a, 3b, 3c, etc. The drying means in the upper row are
drying cylinders 10a, 10b, etc. permeable to air. As has
been said above, the drying wire 5 travels together with
the paper web along a zigzag path from one row to the
other. Similarly as in the preceding embodiment, in this
design, too, and for the same reasons, heavy-duty hot
air blowing hoods 7 and suction chambers 8 have been
provided. From the drawing it is understood that im-
pingement drying is effected in the region of the blow-
ing hoods 7. For conduction of the paper web 9 from
the press section to the drying cylinder 3a, a suction
roll 1 and suction box 2 have been provided as in the
preceding embodiment example. The paper web travels
over the drying cylinders 34, 3b and 3c in the lower
row, pressed against them by the drying wire 5. In its
travel over the drying cylinders 10aq and 10b, permea-
ble to air, in the upper row, the paper web 9 is urged
against the drying wire 5 by effect of the hot air drying
hood 7 and the suction chamber 8. In addition to blow-
ing devices 11a and 115, FIG. 2 also shows a blowing
device 11c¢ applied to the third hood 7. '

In both embodiment examples presented in the fore-
going, the paper web is alternatingly subjected to
contact drying and to perfusion drying. This results in
a faster drying of the paper web than in prior art.
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The invention is by no means confined merely to the
embodiment examples presented here; these may
rather be modified in many ways within the scope of
the invention.

I claim:

1. In a paper machine, a dryer assembly for the dry-
ing of a paper web, comprising a row of drying cylin-
ders rotatable about their horizontal axes; perfusion
drying means disposed at a vertical distance from the
row of drying cylinders and located between said dry-
ing cylinders in their interstices; a drying wire permea-
ble to air, the paper web traveling in contact with and
supported by said wire from the beginning to the end
of the dryer assembly all the way zigzagging from the
preceding drying cylinder to the next perfusion drying
means, the paper web being disposed on that side of the
drying wire where, when running upon a drying cylin-
der, the paper web is interposed between the drying
wire and the mantle surface of the drying cylinder so
that hereby, the drying of the paper web by contact
drying takes place; said perfusion drying means further
comprising, on the side facing the drying wire and adja-
cent to it, a hot air blowing hood, and on the other side
of the drying wire and paper web opposite thereto, a
suction chamber extending and limited to the entire
joint run of web and wire from one drying cylinder to
the next, so that perfusion drying of the paper web
takes place substantially on the whole distance of travel
of the paper web from the preceding to the next drying
cylinder, and so that drying furthermore takes place by
impingement drying in the region of the blowing hood;
a suction roll at the beginning of the dryer assembly
and at a vertical distance from the first drying cylinder
so that, by means of said suction roll, the paper web is
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transferred to be supported by the drying wire; a joint
run of the paper web and drying wire between said suc-
tion roll and first drying cylinder; a suction box on said
joint run on the side facing the drying wire, the effect
of the vacuum in this suction box being used to make
the paper web adhere to the drying wire.

2. Dryer assembly according to claim 1, wherein the
perfusion drying means comprise a plurality of guiding
rolls, the axes of which lieon a curved surface between
mutually adjacent drying cylinders, and whereby,
under guidance of said guiding rolls, the drying wire
travels from one row of drying cylinders to the next
row, the perfusion drying means further comprising,
adjacent to the outermost guiding rolls, a wall which,
together with the drying wire guided by the guiding
rolls, confines and encloses said suction chamber.

3. Dryer assembly according to claim 2, wherein the
outermost guiding rolls are suction rolls and are so
placed to define a press nip together with the drying
cylinders adjacent to them.

4. Dryer assembly according to claim 1, wherein the
perfusion drying means comprises a row of cylinders
permeable to air and rotatable about their horizontal
axes, said row being disposed at a vertical distance
from the row of drying cylinders and said hot air blow-
ing hood covering said permeable-to-air cylinders on a
sector of substantially 180° and a confining wall lo-
cated adjacent to the plane defined by the row of dry-
ing cylinders and which, together with the runs of the
drying wire between the drying cylinders and the cylin-
der permeable to air, confine and enclose said suction

chamber.
* *® ES * *



