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The invention relates to machines for the manufacture
of webs of fibrous material, for example of paper.

Known constructions of machines for manufacturing
webs of indefinite length of fibrous materials, such as are
used in the manufacture of cellulose, paper and -.card-
board, are little suited to the modern trend with respect
to reducing the required amount of operating personnel,
and centralizing the control of the machine, as well as
an automatization of the operation. - Also the costs for
erecting these machines are comparatively high cwing to
the retention of the traditional arrangement of the in-
dividual machine elements relative to one another.
Finally a good thermal operating efficiency for the re-
moval of water from and drying of webs made .on these
machines can be achieved only with difficulty and ex-

_pense.

. Since for wvarious purposes of use, that is to say 1o
matter whether such machines are used in the cellulose,
paper or cardboard industry, similar constructional ele-
ments and constructional forms are used, the machines
embraced by the present mventmn will be simply called
paper making machines.

By the present invention, disadvantages in the previ-
ous constructional forms of paper making machines
which mitigate against a cheaper manufacture and a
cheaper operation are at least in part removed.

The longitudinally extending constructional form of
paper making machines which is usual at the present time
requires a great amount of space, and renders the obser-
vation of the manufacturing process. by operating per-
sonnel difficult, so that for operation a great number
of persons are required, and it becomes difficult to obtain
an automatization of the manufacturing process.

Moreover the previous constructional forms are costly.
Extensive support has to be provided for the drier part
with its heavy machine elements and it is necessary to
perform the drying, starting from a last press, on expen-
sive drying cylinders. A typical examplé of this unsuit-
able construction is given by the paper making machine
with an automatic removal cylinder. While the sieve
part and press part which is light in weight are provided
in the lowermost level of the machine space, the large
and heavy automatic removal cylinder is arranged high
above the sieve part and the press part and rests of neces-
sity on a strong supporting frame. -The costs of the sup-
porting frame for the automatic take up cylmder are
high.

It is an object of the 1nvent10n to provide an arrange-
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ment by which the high costs are considerably reduced, -

and the .difficulties of.erecting the machine, and the di-
mensions of the automatic removal cylinder. are reduced.

Accordm° to present day possibilities,. which research
and experience offer in: connection with the constructxon
of paper making machines, the’ conventronal arrange-
ment of the press part is unsultable
ward of the wet web in such paper machines Wthh com-
prlse a so-called reversmg press in a third pressmg stage
is difficult and requires an experienced operator for oper-
ation of the machine, and damage can easily oceur to the
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wet paper web due to the over-high demands made as a

result of the unavoxdably high tensional stresses. )
Furthermore the utilization of heat not. used in the

drier part, and its recovery, is capable of exiremely great

The present day arrangements for -re-

70
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covermg a part of the waste heat of the drier part of : a -
machine require a considerable space, and are expensive
to operate, and are nevertheless insufficient with respect
to their efficiency. »

To these, other difficulties have to be added with re-
spect to the operation of the machine and performance
of the manufacturing process, which are determined by
the present day conmstructional form of the paper ma- -
chine and which it is an ob]ect of the present invention
to at least in part to avoid.

The invention consists in a machine for the manufac-
ture of webs of fibrous material, for example of paper,
comprising a sieve part, a press part having a plurality
of presses, and a driér part having an air drier and a
cylinder drier, the sieve part being arranged in an upper
plane of the entire machine and the drier part in a lower
plane of the machine, the drier part wholly or partly
extending underneaih the sieve part and the press part..

Thus, the present invention utilizes a basic idea which
has been used in connection with other coatinuously
travelling manufacturing processes with con51derab1e ad-
vantage.

As with other mass products the basic idea has been
realized that the material to be produced should be
moved in the course of the manufacturing process under
its own weight and so in this manner pass all the stages
in the manufacturing process. Similarly also the paper
web should descend from a higher point, as far as pos-
sible without change of direction in a vertical direction,
downwards and should move under the influence of its
own weight through the different parts of the paper mak-
ing machine until the web has been sufficiently predried
so that without damage to the qualities gained on a-sieve
of the machine a change of direction which of necessity
is always connected with tensional stresses, can be under-
taken.

In an arrangement of the present invention on leaving
the sieve part of the machine, the paper web is at the
highest level of thé entire machine and all the other parts
following in the course of the manufacture are arranged
in steps one below the other so that not only a faultless
guiding of the paper web through the various operating
regions is effected and the operation of the machine is
fac111tated ‘but also " the - paper -web itself is carefully
handled.

Therefore of necessrty an arrangement results whereln
the heavy machine elements of the drier part can be
arranged underneath the sieve part and press part. - There-
by a considerable reduction in cost of the machine itself
is obtained especially in connection with automatic re-
moval machines and combined-machines for paper which
is smooth at one side only;:and simultaneously an es-
sential saving of space and reduction in cost of a building
surrounding’ the machine-is achieved, since as is known a
building having the same volume can be erected more
cheaply if it has a smaller ground area. '

By 'this ‘basic arrangement of the. sieve purt’ and press
‘part above the drier part-not only better utilization of the

‘waste heat which-has-not been used in the ‘drier part is

achieved but also simultaneously a considerable reduction
in the:dimensions-of the drier surface is enabled, for which

a contact drying on. cylinders is-necessary.

A simplified-and improved utilization of the waste- heat

-of the drier part is réndered possible by the feature that

the-felt of the last press preceding the drier-part-is con-
ducted within an air channel through which waste air from
the drier part flows. The paper web, lying on the felt of
the last press, is guided for a consrderable Iength to the
drier part proper with drying cylinders. Thereby the felt
and the web. are heated and already pre-drled to a great

extent:

The pre- drymg of the paper web on the felt of the
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last press is advantageous, since for a smooth condition
of the paper it is sufficient if ‘drying on cylinders of a
single sided calender begins at a 55% dryness degree, and
with paper machines for machine calendered paper it is
even more advantageous to being drying on contact cylin-
ders, with the use of drying felts, only after the compen-
sation of the largest shrinking step, that is to say at about
a 75% dryness degree.

"It ‘has. been proposed to facilitate removal of water
by presses in paper making machines, by heating the water
in the paper web since the viscosity of the water is re-
duced and thereby the water can more easily emerge
from the web and the felt at the nip of a press. In the
arrangement of the present invention, the waste heat of the
drier part is utilized for preheating the paper web and the
felt or the felts of a press or presses whereby the dryness
of the web can be increased so far that the overall thermal
effect is much more favorable than the recovery of part
of the waste heat of the drier part by means of heat ex-
changers heating incoming air at the drier part. Heat ex~
changers can nevertheless still be utilized subsequent to
the herein described utilization of the heat of the waste
air.

In order to make the invention clearly understood,
reference will now be made to the accompanying draw-
ings which are given by way of example and wherein:

FIG. 1 diagrammatically illustrates a paper making

machine having a so-called open cylinder part, for the
manufacture of machine smooth papers;

FIG. la shows in greater detail the positioning of the
" stiction roller;

FIG. 1b shows in greater detail the positioning of the
spray cutter; and

FIGS. 2 and 3 illustrate a similar arrangement but with
automatic removal cylinders.

The machine of FIG. 1 in common with other paper
making machines comprises a flow box and sieve part, a
press part, 2 pre-drier and a cylinder part, and if desired
a subsequent calender.

The manufacture of the fibrous web is effected in the
usual mannér, pulp flows through the flow box onto the
sieve, where water is removed, and is finally fed:to a
suction roller 1.

The suction roller 1 differs from known constructional

forms, in that it has two chambers, a suction chamber
2, and a compressed air chamber 3. The suction cham-
ber 2 operates in the usual manner, whereas the com:
pressed aid chamber 3 is supplied with compressed air
for blowing the web from the sieve onto a felt 4 of a first
press 3. : ) i

. As'shown in FIGS. 1 and 2 the felt 4 of the first press

5 is conducted directly underneath the suction roller 1
so that of necessity the paper web is passed from the

suction roller-onto the felt 4. In the longitudinal direc- -

tion of the suction rollers, the compressed air chamber 3
is subdivided into two compartments.  One of the com-
partments faces the feeding side of the machine and has
such a width as is sufficient for separately handling a tip
of the paper web required for moving on of the web. The
paper pulp which lias passed the sieve part can not be. con-
veniently transferred to felt 4 with the form or shape as
defined by the foremost part of the web. It is an ad-
vantage to cut the same so as to impart to the lead part
of -the paper pulp web a shape or tip conducive to such
transfer. When the paper web is subdivided by a spray
cutter -6 for forming the tip, then that compartment of
the compressed air chamber 3 which lies towards the lead-
ing side is supplied as before with compressed air ‘and
the tip is fed onto the felt 4. In this case the other larger,
compartment of the compressed ‘air chamber 3 is not
supplied with compressed air and the paper web remains
adhered to the sieve and is blown therefrom by air from
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places the hitherto usual waste trough. - With the aid of
a water spray. pipe 8 the web in the trough is dissolved
and fed to a tube 9 for further use.

When the tip of the paper web has been fed the spray
cutter 6 is moved towards the driving side of the machine
and the compartment of the compressed air chamber 3
lying at this side again receives compressed air so that the
entire web is blown onto the felt 4 of the press 5, as shown
in the FIG. 1b. A second press 16 of the machine is ar-
ranged somewhat below the first press 5. A felt 11 of this
second press again is arranged. in such a manner that the
web is automatically taken over without any pull from the
felt 4 of the first press 5. Lifting of the paper web over
release rollers 12 and 13 is effected by blowers 12/ and’
13’ correspondingly ‘arranged below the respective re-
lease rollers, the air current of the blowers being suffi-
cient for acting through the felt to blow the paper web
over the rollers, which are relatively small.

The greatest damage to a paper web is caused in pre-
vious paper making machines usually at the entrance
to a reversing press of the machine Here the paper web
has to be conducted upwards over two guide rollers, so
that over a considerable length the web is unsupported.
Besides due to tensional forces as a result of its own
weight, the web is additionally subjected to temsional
forces as a result of the frictional movement of the bear-
ings of the two guide rollers. Additionally after leaving
the press the web again has to be conducted in long un-
supported paths over one or more guide rollers to the
dry part of the machine. Since at. this point the fibres
of the web are rot yet rigidly interlinked with each other
the tensional forces considerably detract from the me-
chanical rigidity of the web. :

Since however reversing presses are advisable from a
viewpoint of good water removal action and uniformity
of both surfaces of the paper web, a reversing press is
provided in the machine of the invention. The reversing
press 14 is arranged below a press 1¢ through which the
web passes before reaching the reversing press 14. The
reversing press 14, however, runs in a direction opposite
to that of the presses 5 and 10.

The paper web is lifted by air from a blower tube 15,

" over a release roller 16-and after only a short unsupported
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. to frictional losses and impose a load on the felt.
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a compressed air chamber 7 provided-on top of the sieve,

causing the web to drop into a shallow trough, wlich re-

76

drop reaches a felt guide roller 17 of the reversing press
14, From here the ‘paper web is automatically intro-
‘duced into the reversing press 14.. Thus the side of the
paper which hitherto faced the felt faces the surface of
an upper roll of the reversing press.. This arrangement
is simple and avoids the above mentioned disadvantages
of previous reversing presses. In particular it facilitates
the operation of the machine and enables an automatiza-
tion of the machine operation, whereas in prior machines
the introduction of the paper. web into a reversing press
of known construction required. great experience on the
part of the operator.

As shown in FIG. 1, it is possible by this construction
to use simply guided elongated felts for -all the presses,
in particular also for the first and second presses of. the
machine. The guiding of the felts is possible without
a large nuniber of reversing rollers which -are subjected
The
felts of the presses 5 and 10 are conducted partly under-
neath the sieve part. Owing to the fact:-that they thus
lie above a:casing surrounding the'.drier part of the
machine they are already heated by hot air rising from
this- casing. - o I :

A felt 18 of the last press extends. within an air chan-

Tel formed within the casing, through which the hot air

which’ rises' from the drier part flows:

This construction: has a twofold purpose:

The felt 18 of the last press before the drier part is
strongly pre-heated by the hot air from the drier part
and is liberated from a part of the water contained there-
in.. Thereby the felt 18 is rendered particularly receptive
to water liberated from the paper web in the press 14.:

RO
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At the same time the viscosity of the water remaihing' in

the web is reduced so that the water emerges more easily .

from the nip of the press 14. Furthermore, the guide
roller 17 for the felt 18 is positioned at a high point on
the periphery of the upper roll of the press 14 so that the
felt 18 has a large angle of contact. The press 14 itself
is positioned in the hot air current from the drier part.
The rolls of the press 14 are heated and likewise the felt,
having a considerably greater weight per square meter,
is heated so that an effective preheating of the paper web
entering the press 14 is obtained before the pressing opera-
tion in the press 14 begins. Thereby the viscosity of the
water in the paper web is reduced and the water can
more easily leave the paper web. Thus a considerable
improvement in the dryness degree of the paper web, that
is to say in the water removal stage, is obtained in this
press.

The paper web is carried by the felt 18 of the press 14
over a relatively long path. The surface of the paper
web is subjected to the hot waste air current from the
drier .part; the current may be increased by the pro-
vision of fans, not shown, causing circulation of the
waste air, the paper web being dried in a counter-current
flow of air. In order to improve this drying still further,
heating members 19 are provided above the paper web in
the air channel. The heating members 19 may be hot
air blowers or heat radiators, heated electrically or-by

gas. For protecting the paper-web ‘against the possibility .

of the drying air flowing through the -air channel lifting
it from the felt'18 a light metal sieve 20 is provided for’
holding the paper web onto the felt- 18. The sieve 26

presses onto the paper web sufficiently by its own weight

and is so comstructed that steam liberated from the- paper
web can freely emerge therefrom.

In order to obtain ventilation of the paper web at the

side facing the felt 18, hot air blowers 21 having a ‘strong
blowing action are provided underneath the felt 18, so
that steam accumulating there can be easily removd.

In order to ensure an easy transition for the paper web-
running from the presses 5, 10-and 14 these presses are-

in known manner provided with movable doctors. which
are rotatable about the axis of the upper roller of each
press.
automatically, in known manner. By rotating the doctors
the paper web is in each case removed from the upper

roller of the respective press and passed onto the felt for

being transported further.

After the paper web has been dried to such an extent

that it now can withstand tensional forces, a drying on
cylinder driers commences. The cylinder driers, ‘their
felts and felt driers, are located in an enclosed casing, an
upper part of which forms the above mentioned air chan-
nel in which the press 14, the feit 18 and the metal sieve
20 are located.

" In the arrangement of the drier part care has been
taken that as far as possible a self-acting moving on of
the paper web takes place. As soon as the paper 3 web has
left the felt 18 it is blown by a blower 23 onto a lower

drying felt 24, which takes over the paper web and

guides it into a first lower drying cylinder 25. - The paper
web runs over a doctor 25’ associated with this cylinder,
the doctor being so consiructed ‘that it blows hot air in
several directions. . For - this purpose-d holder for the
doctor is in_ the form of a tube which is provided ‘with
suitable air jets:- One stream of -air from the ~doctor
holder blows the paper. web into the njp between the felt
24 and the drying cylinder 25, as the paper web approaches
the drying cylinder 25. - A second stream of air ‘blows
the paper web away from the doctor and lifts it. - ‘A third

“stream of air moves the paper web; assisted by air from

a doctor holder of a first upper cylinder 26 -into the nip
between the said first upper cylinder 26 and:an upper
drying - felt 27. As the paper web leaves the drying

cylinder 27 the same cycle of operation is. repeated so
that the paper web is blown by air from the doctor holder

" 'The rotation of these doctors may be effected

o . 6 o v
of the cylinder 26 onto the lower drying felt 24. This
now forms a channel together with a part of the upper
drying felt 27, securely guiding the paper web to a next

. lower drying cylinder 28. The operation is then re-
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peated for further drying cylinders 29, 3§ and 31.

In order to supply sufficient fresh air to the drier part
and also for the pre-drying of the paper web on the felt,
and simultaneously for obtaining a good drying of the
drying felts, guide rollers which are provided for conduct-
ing the drying felts for the drying cylinders 29 to 31 are
constructed in known manner as perforated . rollers
through the periphery of which hot air is blown onto the
felt. In this manner sufficient dry air is rendered avail-
able for carrying away steam emerging from the paper
web and for drying the paper web. . The hot air which
emerges from the doctor holders likewise assists the dry-
ing process.. The two drying felts 24 and 27 are addi-
tionally provided with normal felt driers 32 and 33.

After the paper web has left the last upper drying
cylinder 31 at the doctor of that cylinder, the web is
blown onto a conveyor band of a cooling cylinder 34.
The conveyor band transports the paper web to the cool-
ing cylinder 34 from which it is removed by a doctor,
the movement of the paper web being again assisted by
air currents emerging from a holder of the. doctor. In
this case however cold air is used.

The conveyor band of the cooling cyhnder 34 is in

‘this case not a felt but an open metal webbing or a

webbing of other materials having good heat conductivity
Thereby an intensive cooling of the paper web is possi-
ble, which could not be achieved with poorly conductive
felts as used in constructions hitherto known.

In order to remove the paper web from: the casing
of ‘the drier part should any. difficulties arise in the drier
part, a large movable flap 35 is provided on the casing
near the point where the paper web leaves the felt 18
of the last press. When the flap 35 is opened a strong
air current from a blower pipe 36 blows the paper web -
out of the casing.

- From the above description it will be seen that the
construction of paper making machines in accordance with
the present invention is essentially more ‘advantageous
than the hitherto usual construction. A simpler guiding
of the entire paper web is achieved, so that a considerable
reduction in operatmg personnel can be made. More-
over the web is to a great extent protected and at the

same time a higher thermal efﬁCIency with more economic

" means is obtained.

50

An arrangement according to the present invention,
of a paper making machine with an automatic removal
cylinder is illustrated in FIG. 2. The same subdivision
info sieve, press, and drier parts exists as is used in the
machine of FIG: 1. The lighter parts of the paper mak-

- ing machine occupy a higher position than the heavier
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parts.  ‘The automatic removal cylinder, which is heavy,

lies lowermost, and does no longer, as was hitherto nec- .

essary, require its own machine framework, but can be
mounted on an extension of the foundations of the ma-
chine. The eﬁect of the pre-heatmg action on the felt
of the last press before the drier part is here obtained for
a bearing press 37 of the automatic removal cylinder.
Here ‘the press 37, with' its guide roll, is mounted above
the automatic removal cylinder and ‘a felt 39 is housed

-in ‘an extension of an airchannel 38 for hot air flowing

away from the: drying cylinder. The. felt 39 extends
for a considerable length into the channel 38. Although
no preheating of ‘the paper web is possible, nevertheless-
by the preheat1n<7 of the felt already an essential part-of
the waste heat is Ttilized.”” Furthermore, it is possible
without any dlﬁiculty to employ, before the press-37,a
reversing press 14 ‘as described in FIG. 1, as second press,
and to utilize' the felt of thls second press for pre-drying
the’ paper web in' the same manmnér as has-been described

“in connection with multiple ¢ylinder machines.’

Since for obtaining a satisfactory degree of smooth-
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ness of the paper web, it is sufficient if the web is in-
troduced into the automatic removal cylinder, which has
a calender action, with a dryness degree of 50 to 55%,
a removal of water from the paper web up to this dry-
ness degree by the already previously described drying
on the felt of the last press is very advantageous. - There-
by it is' achieved that the size of the automatic removal
cylinder can be considerably reduced so that construc-
tion costs of the machine are lower and the transport
and erection of the machine facilitated.

In connection with FIG. 2 it should additionally be
mentioned that hot air may be blown through a tube 40
into the casing of the automatic removal cylinder, the
hot air being again heated in the usual mamnner by a
heater. The paper web is removed by the doctor in the
manner already described and is blown away from the
same through an appropriate channel to a take-up roller
and finally relled up.

The waste ‘air from the cylinder is conducted by the
air channel 38 to the open, or is further utilized in known
manner, for example in connection with preheating the
drying air being blown into the tube 40.

An arrangement according to the invention of a paper
making machine for making paper which is smooth at one
side, and having a pre-drier, is illustrated in FIG. 3.

Since on the one hand for a paper smooth at one side,
the paper web- is brought onto a calender cylinder with a
50 to 55% dryness degree, in order to receive a satis-
factory smoothing on the calender cylinder, and since
on the other hand in connection with these machines,
which also produce machine smooth paper, the require-
ment exists that machine smooth paper has to be ready
dried in the entire drying arrangement, the pre-drying
of the paper web in a waste air channel 41 has been in-
creased.. Beside the felt 39 of the bearing press and the
metal sieve already described, which lies on the said felt,
a second metal sieve 42 is used which lies above the
metal sieve which is in contact with the felt 39. The
paper . web. is conducted by the second press onto the
upper side of the lower metal sieve and is held by the
upper metal sieve 42. Then the web is conducted in
the manner already described to the felt of the bearing
press and to the automatic removal cylinder. - Thereby
the drying surface available for pre-drying is consider-
ably increased so that a drying of the paper is effected
even in connection with machine smooth- paper without
using cylinder dryers, solely by the air pre-drying and-the
subsequent automatic removal cylinders. :

In connection with machine smooth paper, in order
to enable feeding forwards of the web, the drying air
which is conducted through the tube 40, on feeding of
the web, is conducted not to the exit end of the automatic
removal cylinder, but to the input end by means of an
extension of the tube 48, with.a flap control. The air

then flows through a hood of the cylinder (Yankee drier

cylinder). in its direction of rotation.
In order to further facilitate the conducting of the
. machine smooth paper, the hot air which is fed through
the tube 40 can be turned off so that the drying of the
paper web between the metal sieves and on-the felt of the
bearing press is very low, and the paper web, as in the
manufacture of paper smooth and at one side, adheres to
the surface of the automatic removal cylinder..
. 'What I-claim is: P
1. In a paper making machine having a sieve part, a
-press part comprising a plurality of presses, and a drier
part: comprising: an air drier and. at :least one cylinder
drier the improvement which comprises- mounting the
sieve part in the uppermost part of the machine, mount-
ing the press part at'a level beneath thelevel of the said
sieve part and mounting the drier part at least partially
at a level beneath the levels of both of said sieve and
press parts whereby the web of paper. after it ispicked
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up from said sieve part passes by virtue of its weight from

the first of said plurality of presses to the last of said cyl-

inder driers and wherein said web of paper after it passes
the last press of said plurality of presses and before it

‘passes into the first of said cylinder driers passes through

an air channel located above the said cylinder drier and
through which waste heated air from the said cylinder

drier is being flowed.

2. A machine as claimed in claim 1 wherein each of.

said presses comprising said plurality of presses is ar-
ranged in succeeding order at a level below that of the
preceding press.

3. Machine as. claimed in claim 1 including a pick-up
felt for picking up said web of paper from said sieve part
and conveying the web to the first of said presses, a liquid-
pervious felt associated with each of said presses of said
plurality of presses for conveying the web past -said
presses and a liquid pervious felt for conveying the paper
web from the last of said presses to the first of said cylin-
der driers, said last mentioned liquid pervious felt passing
through said air channel located above said cylinder driers,
whereby the heated air flowing through said channel heats
and dries said liquid pervious felt.

4., Machine as claimed in claim 3 wherein a sieve 1s
~ provided for holding the paper web onto the felt associ-

ated with the last of said presses, and within the said drier
part, ‘the said sieve being arranged for movement in the
same direction as the said felt.

5. Machine as claimed in claim 4 wherein the said
sieve is arranged for being heated by an electric current.

6. Machine as claimed in claim 2 including means as-
sociated with said felts, through which compressed air can
be. blown, whereby the paper web in its path of movement
can beé separated from the felt carrying the web at the
respective point in said path of movement.

7. Machine as claimed in claim 1 wherein said drier
part comprises a plurality of cylinder driers, said cylin-
der driers being divided into two groups.each of said
groups being meunted at a different level designated one
of upper and lower, said upper and lower cylinder driers

being  provided with doctors mounted on carriers ar-

ranged for being supplied with compressed air, the dry-
ing felts of the lower cylinders being conducted so closely
to the upper cylinders and drying felis of the upper cylin-
ders so closely to the lower cylinders, that under the ac-
tion of the compressed air emerging from the doctor car-
riers a transfer of the paper web from ome cylinder to
the next succeeding cylinder is effected.

8. A machine as claimed in claim 1 including. a casing
surrounding the drier part of said machine, the casing
having an aperture positioned in the direction of travel
of the web leaving the felt of the last of said presses of
the press part and which upon being opened serves si-
multaneously for establishing a strong current of com-
pressed air for blowing the paper web through the aper-
ture in the said casing and into the surrounding air.
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