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Description

[0001] The present invention relates to steam-heated
drying cylinder of a paper machine, the drying cylinder
having a jacket, which on its inside has circumferential
grooves for collecting condensate that is formed as a
result of heat transfer through the jacket to the outside
thereof. The drying cylinder has a device for positioning
a drain pipe of a draining system which is arranged in
the steam-heated drying cylinder. The draining system
comprises an outlet means, which discharges on the out-
side of the drying cylinder, and a plurality of drain pipes
which are arranged in a plurality of axial groups and con-
nected to the outlet means, said draining system being
adapted to remove the condensate from said grooves of
the drying cylinder to the outside thereof via said plurality
of drain pipes and outlet means, said device for position-
ing a drain pipe comprising a first pipe positioner which
is disposed within an end portion of the drain pipe located
closest to the jacket, said pipe positioner comprising a
supporting body which is designed for resting on the top
surfaces of two ridges located adjacent to each other,
and a locking device for fixing the drain pipe to the pipe
positioner, wherein the pipe positioner is provided with a
first through hole for receiving the drain pipe, and a sec-
ond hole for receiving the locking device, said second
hole opening into the first hole.

[0002] A known positioning device has a pipe position-
er with a transverse supporting body for abutting against
two adjacent ridges, delimiting the jacket groove, and a
carrying body which projects perpendicularly from the
supporting body to be received in the groove. At its lower
end portion, the carrying body is provided with a smooth
through hole for receiving the drain pipe. A threaded hole
extends from the top side of the supporting body down-
ward therethrough and further through the carrying body
all the way to the said smooth hole. A locking device,
comprising a threaded rod, is screwed into the threaded
hole for abutting against the drain pipe and locking it in
the desired position for the drain pipe, said position being
locked by means of a locking nut carried by the threaded
rod. The known pipe positioner, thus having a T-shape,
is made for use in a groove of a particular depth. A dif-
ferent groove depth thus requires a T-shaped pipe posi-
tioner whose carrying body is shorter or longer in de-
pendence on said groove depth, which is a problem par-
ticularly with respect to the stock-keeping of several sets
of pipe positioners, where each set has its own, particular
dimension.

[0003] US patentNo.4476637 discloses a steam heat-
ed dryer drum for drying of a web in a paper machine.
The dryer drum disclosed in that document has a shell
with an inner surface that is grooved to create a series
of collection channels for condensate which forms during
operation and the grooves are separated by ribs. Within
the shell, there are axially extending collectors and from
the walls of each collector, small tubes extend in a tan-
gential direction with respect to the shell. These tubes
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lead from the grooves to the interior of the collector. At
the free end of each tube is secured a small guide plate
that may have a T-shaped form. This guide plate is a
tube positioning element and has a central lug with a hole
therethrough into which projects the tube. The lug has
one laterally extending arm or a pair of laterally extending
arms which rest on adjacent ribs. In this way, the free
open end of each tube is held a predetermined distance
from the bottom surface of the groove.

[0004] The object of the present invention is to achieve
an improved positioning device for drain pipes which
eliminates the above-mentioned problems, and which
enables it to be used for all drying cylinder regardless of
the depth of the grooves on the inside of the jacket. There-
by, the stock-keeping is reduced to only one set of the
pipe positioner in question.

[0005] The positioning device according to the inven-
tion is characterized in that said second hole opens into
the first through hole and that a portion of the locking
device that is located in the supporting body is provided
with a third through hole adapted to interact with and be
aligned with the first hole of the supporting body, so that
the drain pipe extends through both the supporting body
and the locking device, wherein the locking device is
adapted to enclose the drain pipe and be brought to a
locked position in interaction with the supporting body,
in which locked position the drain pipe, the supporting
body and the locking device are fixed to each other.
[0006] The invention will be described more closely
with reference to the drawings.

Fig. 1 is an end view of portions of a drying cylinder
whose end wall has been removed, and shows two
out of several positioning devices according to the
invention of a draining system for condensate.

Fig. 2 shows the positioning devices in cross-section.

Fig. 3 shows one of the positioning devices, com-
prising a drain pipe and first and second pipe posi-
tioners, before mounting onto a collecting pipe of the
draining system.

Fig. 4 shows the second pipe positioner in cross-
section.

Fig. 5 shows the first pipe positioner in cross-section.

Figs. 6 and 7 show the first pipe positioner with its
different parts separated.

Fig. 8 is a cross-section of the second pipe positioner
before mounting according to Fig. 3.

Fig. 9 is a cross-section of the jacket of the drying
cylinder, along the line XI-Xl in Fig. 3, and shows the
drain pipe and the first pipe positioner.
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[0007] Figs. 1 and 2 show an interior section of a
steam-heated drying cylinder 1, which is installed in a
drying section of a paper machine for manufacturing a
paper web. The drying cylinder has a jacket 2, which has
an outside, on which the paperweb is dried, and an inside
that is provided with a plurality of endless, circumferential
grooves 3, evenly distributed in an axial direction, whose
centres coincide with the centre axis of the drying cylinder
1. Suitably, the grooves 3 have a round, concave bottom
surface 4. The grooves 3 define ridges 5 between them,
wherein the top surfaces 30 of theridges 5 and the bottom
surfaces 4 and lateral walls of the grooves 3 together
form an inner jacket surface for heat transfer. Such in-
ternally grooved drying cylinders 1 are used, inter alia,
in the drying section of a tissue paper machine for man-
ufacturing tissue paper, and then have a relatively large
diameter which can vary from one machine to another.
Furthermore, the drying cylinder 1 has a hollow central
hub and two opposite axle journals, which are connected
to the central hub to extend out through the opposite lat-
eral end walls of the drying cylinder 1. The drying cylinder
1 is rotatably journalled by means of the axle journals,
which thus define the axis of rotation of the drying cylinder
1.

[0008] The energy fordrying the paper web is supplied
in the form of steam to the interior space of the drying
cylinder 1. The steam condenses on the inner jacket sur-
face, and the heat is conducted through the jacket 2 to
its outside, with which the paper web is in contact. During
operation, condensate in the form of a film is accumulated
on the bottom surface of each groove 3, said condensate
film primarily determining the transition resistance from
steam to jacket. An efficient heat flow requires that the
grooves 3 are kept as free as possible from condensate.
A special draining system for condensate, comprising a
plurality of elongated drain pipes 6 which commonly are
called suction pipes and are arranged in a plurality of
evenly distributed groups around the inside of the jacket
2, is used for draining each groove 3 from condensate
as efficiently as possible. Furthermore, the draining sys-
tem comprises an outlet means which comprises, in or-
der, a plurality of axially arranged collecting pipes 7, a
stand pipe from each collecting pipe 7, a common centre
connection for the stand pipes through said central hub
and through one of the axle journals to the outside of the
drying cylinder 1 for further transport. Accordingly, the
number of collecting pipes 7 corresponds to the number
of said groups. The collecting pipes 7 are arranged ec-
centrically and axially relative to the centre axis of the
drying cylinder 1.

[0009] Each drain pipe 6 has an end portion 9 having
an open end 10, with which the space 11 of the groove
3 stands in open communication, and an end portion 12
having an open end 13 that opens into the collecting pipe
7, see Fig. 2. During operation, the opening 10 of the end
portion 9 should be disposed at a predetermined distance
from the bottom surface 4 of the groove 3, as is evident
from Figs. 1 and 9.
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[0010] Each drain pipe 6 is provided with a device for
positioning the drain pipe 6 relative to the inside of the
jacket2, and more precisely relative to the bottom surface
4 of the groove 3, in order to maintain said predetermined
distance.

[0011] The positioning device comprises a first pipe
positioner or pipe position adjuster 40, which is disposed
in said end portion 9 of the drain pipe 6 that is located
closest to the jacket 2. The first pipe positioner 40 com-
prises a supporting body 41, which is designed for resting
on the top surfaces 30 of two successive ridges 5 to ex-
tend in a direction transversely across the groove 3 lo-
cated therebetween. The supporting body 41 is delimited
by two end surfaces 42, 43 facing away from each other,
two lateral surfaces 44, 45 facing away from each other,
an upper surface 46 and a lower surface 47, said lateral
surfaces 44, 45 and upper and lower surfaces 46, 47
extending between said end surfaces 42, 43. Preferably,
at least the lower surface 47 is curved as shown, e.g.
circular-cylindrically. A first imaginary plane extends
through the end surfaces 42, 43 and the upper and lower
surfaces 46, 47. A second imaginary plane extends
through the two end surfaces 42, 43 and the two lateral
surfaces 44, 45 and intersects the said first plane at right
angles. The planes may define centre planes of the sup-
porting body 41, but one of the planes, or both, may be
located slightly to the side of said centre plane.

[0012] Afirst through hole 48 extends between the lat-
eral surfaces 44, 45 and has a diameter that is slightly
larger than the diameter of the drain pipe 6 for receiving
the drain pipe 6 therein with a sliding fit, so that the sup-
porting body 41 can be displaced along the drain pipe 6
to a desired position relative to the end 10 of the end
portion 9 of the drain pipe 6, or alternatively said fulcrum
of the drain pipe 6. The first hole 48 has a centre axis
that coincides with said second plane. Furthermore, a
second through hole 49 is adapted to extend between
the upper surface 46 and the lower, curved surface 47,
said second hole 49 having a larger diameter than the
first hole 48. The second hole 49 has a centre axis that
coincides with said first plane. The centre axes of the two
holes 48, 49 intersect each other at right angles, and their
common intersection point coincides with the intersection
point of the two said planes.

[0013] The first pipe positioner 40 further comprises a
multi-functional, elongated pin 50, which comprises a
central portion 51 that is designed to be received in the
said second hole 49 with a sliding fit, wherein the portion
51 thus has diameter that is slightly smaller than the di-
ameterofthe second hole 49. The said portionis provided
with a diametrical through hole 52, which has the same
diameter as the first, smaller hole 48 of the supporting
body 41 to thereby be aligned with the last-mentioned
hole 48, so that the drain pipe 6 can be inserted into the
smaller hole 48 of the supporting body 41 from one end
and further through the hole 52 of the pin portion, and
then further through the smaller hole 48 of the supporting
body 4 and out through its other end. In that way, a unit
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is produced which is slidable along the drain pipe 6 to be
displaced and set to the desired position, when a prede-
termined distance between the bottom 4 of the groove 3
andthe open end 10 of the drain pipe 6 has been reached.
Furthermore, the pin 50 comprises a lower guiding and
supporting portion 53, which extends from the lower sur-
face 47 to be received in the groove 3 with the purpose
of guiding and supporting the pipe positioner 40 in the
groove, so that the drain pipe 6 is maintained in the cor-
rect, aligned position.

[0014] Thelength ofthe guiding and supporting portion
53 is smaller than the depth of the groove 3. The first
pipe positioner 40 further comprises a locking device 54
for locking the three structural members 6, 41, 50 to each
other. Such a locking device 54 can be designed and
arranged in a plurality of different ways. In the shown
embodiment, it comprises a nut 55 and an upper, thread-
ed portion 56 of the pin 50, projecting from the upper
surface 46 of the supporting body 41, onto which thread-
ed portion the nut 55 is screwed, to finally abut against
the upper surface 46 of the supporting body 41 and be
tightened so that the supporting body 41, the drain pipe
6 and the pin 50 are locked to each other. If a position
adjustment has to be made, the nut 55 needs to be loos-
ened one or a few turns until the engagement s released,
so that the first pipe positioner 40 can be displaced along
the drain pipe in the desired direction. The first pipe po-
sitioner 40 according to the invention enables it to be
used for all drying cylinders 1 regardless of the depth of
the grooves 3 on the inside of the jacket 2. In order to
reduce the weight of the supporting body 41, it can be
provided with recesses, on both sides of the hole 49 and
extending downward a suitable distance in a direction
from the upper surface 46, e.g. half of the distance down
to the lower surface.

[0015] The device further comprises a second pipe po-
sitioner or pipe position adjuster 14, which is disposed in
the end portion 12. The second pipe positioner 14 com-
prises amounting device 15, see Figs. 3 and 4, for mount-
ing the drain pipe 6 onto the collecting pipe 7, and a lock-
able connection 16 that connects the drain pipe 6 to the
mounting device 15. In the shown preferred embodiment,
said connection 16 is a lockable joint connection which,
in an unlocked condition, articulately connects the drain
pipe 6 to the mounting device 15. The joint connection
16 forms a fulcrum for pivoting of the drain pipe in at least
one vertical plane, i.e. a plane coinciding with the centre
plane of the groove 3 that intersects the centre axis of
the drying cylinder 1 at right angles. The degree of said
pivoting is made in dependence on the diameter of the
drying cylinder 1 and the depth of the groove 3, so that
an open end of the drain pipe 6 comes to be located at
a predetermined distance from the bottom surface 4 of
the groove 3. Thereby, the joint connection 16 comprises
an inner joint body 17, see Fig. 3, which is permanently
mounted, e.g. by means of welding, onto the drain pipe
6 at a predetermined distance from said open end 10 of
the said end portion 9 of the drain pipe 6. The inner joint
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body 17 is designed with a curved, outer joint surface 18,
which comprises surface portions 19, 20 at least facing
forward and backward, as seen in the longitudinal direc-
tion of the drain pipe 6 and in a direction toward the col-
lecting pipe 7. Furthermore, the joint connection 16 com-
prises an outer joint body 21, consisting of a first portion
22 and a second portion 23, see Figs. 3 and 4, which are
detachably connected to each other and which together
enclose the inner joint body 17. Each joint body portion
22, 23 is provided with an inner joint surface 24 and 25,
respectively, see Fig. 4, which has the same shape and
same radius as the joint surface 18 of the inner joint body
17. The two joint body portions 22, 23 are adapted to be
joinedinto a unit, i.e. into said outer joint body 21, wherein
their curved, inner joint surfaces 24 facing each other are
adapted to interact with the curved joint surface 18 of the
inner joint body 17 to produce in a first, initial position, a
slidable interaction between the joint surfaces 18, 24, 25
facing each other, in which initial position the drain pipe
6 has a possibility to pivot about said fulcrum, which is
thus defined by the joint surfaces 18, 24, 25, as has been
described above. If continuing the forced bringing togeth-
er of the two joint body portions 22, 23 in a direction to-
ward each other, the friction between the joint surfaces
18, 24, 25 facing each other increases, until a completely
locked condition of the joint connection 16 is achieved,
whereby the drain pipe 6 becomes fixed against pivoting
about said fulcrum. Suitably, the mounting device 15 and
the joint body portion 22 located closest to the joint body
17 are made in one piece, as is evident from Figs. 3 and
4. The mounting device 15 and the outer joint body 21
have axially through-going centre holes 31, 32, see Fig.
4, which have a larger diameter than the drain pipe 6 to
thereby enable said pivoting of the drain pipe 6.

[0016] Inthe shown preferred embodiment of the lock-
able joint connection 16, it is constituted of a ball joint,
wherein the said curved joint surfaces 18, 24, 25 are
spherical, whereby the draining means becomes pivot-
able in all directions. The mounting device 15 for mount-
ing the drain pipe 6 onto the collecting pipe 7 comprises
an externally threaded sleeve for screwing into an inter-
nally threaded hole 26 in a wall of the collecting pipe 7,
said threaded hole connecting to the interior of the col-
lecting pipe 7. The centre axis of the hole 26 is directed
toward the region of the groove 3, where the drain pipe
6 is to suck condensate. It will be appreciated that all
mounting holes 26 of the collecting pipe 7 have their cen-
tre axes alignedin the same way toward their correspond-
ing regions, which thus will be located on, and intersected
by, a common axial line. A screw depth stop 27 is formed
at the transition to the ball joint 16. The first joint member
portion 22 is cylindrical and has an external thread. In
the shown embodiment, this first joint body portion 22
and said sleeve 15 are designed in one piece, wherein
said screw stop 27 is formed by a radial, circumferential
surface atthe transition therebetween in that the first joint
body portion 22 has a larger diameter than the sleeve
15. The second joint body portion 23 has the shape of a
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nut, having an internal thread and a diameter at this
thread portion which are adapted to the outer diameter
of the first joint body portion 22 and its thread, so that the
nut 23 can be screwed onto the first joint body portion 22
for the formation of screw connection while enclosing the
inner spherical joint body 17. The side of the nut 23 facing
away fromthe thread portion has awall 28 thatis provided
with a centre hole 29, through which the drain pipe 6
extends and which also allows that a small portion of the
inner, spherical joint body 17 can project therefrom to
thereby enable that the drain pipe 6 can be pivoted in the
desired way, when the ball joint is in a loosened state.
The reference numeral 36 designates a securing plate,
which is carried by the sleeve 15 and is foldable down
over the nut23 so thatitis locked against being loosened,
as is evident from Figs. 1-4.

[0017] Hitherto, a device with a second pipe positioner
has been used where the end portion of the drain pipe
facing toward the outlet means, and more precisely to-
ward a collecting pipe, is provided with an external thread
for screwing the drain pipe into the mounting device,
which has a corresponding internal thread. Furthermore,
the threaded portion of the drain pipe carries a locking
nut, which is adapted to be brought into locking abutment
against the mounting device, when the position of the
drain pipe relative to the bottom surface of the groove
has been decided. The position of the drain pipe relative
to the bottom surface of the groove is thus set and ad-
justed by a rotation of the drain pipe about its axis so that
it is screwed into or out of the mounting device. A disad-
vantage of the known device is that the length of the drain
pipe is adapted to a particular drying cylinder and its di-
ameter. Therefore, a range of drain pipes has to be pro-
vided for each size of drying cylinder, with respect to their
diameters. Another disadvantage is that the mounting of
the drain pipe is inconvenient and time-consuming in that
it has to be performed directly inside the drying cylinder,
and, furthermore, in that the adjustment of the drain pipes
has to be done one by one without being able to utilize
the settings of a previous, already mounted drain pipe.
[0018] The second pipe positioner 14, included in a
preferred embodiment of the device according to the in-
vention, enables one and the same length of the drain
pipe 6 to be used for drying cylinders 1 having different
diameters in that the second pipe positioner 14 is pivoted
relative to the mounting axis 33, see Fig. 3, which is de-
fined by the mounting device 15 that is fixed to the col-
lecting pipe 7, so that the centre axis 34 of the drain pipe
6, see Fig. 3, forms an obtuse angle with the mounting
axis 33, wherein the centre axis 34 thus may extend
downward, as is shown in Fig. 3, or upward relative to
the fixed mounting axis 33. In both cases, the centre axis
34 forms an acute angle o, see Fig. 3, with its tangent
35 in the intersection point with the bottom surface 4 of
the groove 3 (or with the outside of the jacket 2). The
mounting of the drain pipes 6 can be performed in afaster,
simpler and more convenient way in that it is only nec-
essary to mount a first drain pipe 6 onto the collecting
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pipe 7, and thereby to set a desired angle, which is fixed
by the nut 23 of the ball joint 16, whereafter the mounting
device 15is once again detached from the collecting pipe
7 to be used as a template for setting the corresponding
angle of the other drain pipes 6 of the collecting pipe 7,
which operation consequently can be carried out outside
of the drying cylinder 1, whereafter the thus pre-posi-
tioned drain pipes 6 with associated devices can be
mounted onto the collecting pipe 7 inside the drying cyl-
inder 1. If an adjustment of an angle has to be made, this
is a simple operation of loosening the nut 23 of the ball
joint 16 to enable pivoting of the drain pipe 6 up or down
depending on the degree of required adjustment. In the
above-mentioned operations, the correct angle has been
achieved when the open end 10 of the drain pipe 6 facing
toward the jacket 2 is located at a predetermined distance
from the bottom surface 4 of the groove 3. This distance
is normally 3-5 mm. This distance is made permanent by
means of the first pipe positioner 40, which is already
pre-positioned on the drain pipe 6, but which can be re-
adjusted if necessary. Furthermore, the first pipe posi-
tioner 40 is necessary for absorbing the centrifugal forces
acting on the drain pipe 6 during operation, and which
otherwise would press the end portion 9 of the drain pipe
6 inward in a direction toward the bottom surface 4 of the
groove 3.

[0019] Inthe described embodiment having a ball joint
16, the fulcrum of the drain pipe 6 is thus defined by the
centre point of the spherical joint surface 18 of the ball
joint 16. In an alternative embodiment of the joint con-
nection 16, the joint surface is cylindrical, defining a hor-
izontal centre axis, which thus constitutes the fulcrum of
the drain pipe 6.

[0020] The first pipe positioner, of course, can be used
in combination with any type of the second pipe position-
er, e.g. the known design which has been described
above, where the end portion of the drain pipe facing
toward the outlet means, and more precisely toward a
collecting pipe, is provided with an external thread for
screwing the drain pipe into the mounting device, which
has a corresponding internal thread, or the new design,
described more closely above, having a pivotable mount-
ing of the drain pipe, which is preferred due to its many
advantages over the said known design.

Claims

1. A steam-heated drying cylinder (1) of a paper ma-
chine, the steam-heated drying cylinder having a
jacket (2), which on its inside has circumferential
grooves (3) for collecting condensate that is formed
as a result of heat transfer through the jacket (2) to
the outside thereof, the grooves (3) defining ridges
(5) between them wherein top surfaces (30) of the
ridges (5) and bottom surfaces (4) and lateral walls
of the grooves (3) together form an inner jacket sur-
face for heat transfer, the steam-heated drying cyl-
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inder (1) further comprising a device for positioning
a drain pipe (6) of a draining system which is ar-
ranged in the steam-heated drying cylinder (1), said
draining system comprising an outlet means, which
discharges on the outside of the drying cylinder (1),
and a plurality of drain pipes (6) which are arranged
in a plurality of axial groups and connected to the
outlet means, said draining system being adapted
to remove the condensate from said grooves (3) of
the drying cylinder (1) to the outside thereof via said
plurality of drain pipes (6) and outlet means, said
device for positioning a drain pipe (6) comprising a
first pipe positioner (40) which is disposed within an
end portion (9) of the drain pipe (6) located closest
to the jacket (2), said first pipe positioner (40) com-
prising a supporting body (4 1) which is designed for
resting on the top surfaces (30) of two ridges (5) lo-
cated adjacent to each other, and a locking device
(54) for fixing the drain pipe (6) to the first pipe po-
sitioner (40), wherein the first pipe positioner is pro-
vided with a first through hole (48) for receiving the
drain pipe (6), and a second hole (49) for receiving
the locking device (54), the first through (48) being
disposed in the supporting body (41), characterised
in that said second hole (49) opens into the first
through hole (48) and thata portion (51) ofthe locking
device (54) thatis located in the supporting body (41)
is provided with a third through hole (52) adapted to
interact with and be aligned with the first through (48)
of the supporting body (41), so that the drain pipe
(6) extends through both the supporting body (41)
and the locking device (54), wherein the locking de-
vice (54) is adapted to enclose the drain pipe (6) and
be brought to a locked position in interaction with the
supporting body (41), in which locked position the
drain pipe (6), the supporting body (41) and the lock-
ing device (54) are fixed to each other.

The steam-heated drying cylinder (1) according to
claim 1, characterized in that the second hole (49)
for the locking device (54) intersects the first hole
(48) and is through-going, and that the locking device
(54) comprises a lower, free guiding and supporting
portion (53) which is adapted to project from the sup-
porting body (41) to be freely received in the jacket
groove (3).

The steam-heated drying cylinder (1) according to
any one of the claims 1 and characterized in that
it comprises a second pipe positioner (14) which is
disposed in an end portion (12) of the drain pipe (6)
located closest to said outlet means, said pipe posi-
tioner (14) comprising a mounting device (15) for
mounting the drain pipe (6) onto the outlet means,
and a lockable connection (16) that connects the
drain pipe (6) to the mounting device (15), that said
lockable connection (16) is a joint connection, which
defines a fulcrum for pivoting of the drain pipe (6) in
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at least one vertical plane to enable positioning of
the drain pipe (6) relative to the bottom surface (4)
of the groove (3).

The steam-heated drying cylinder (1) according to
claim 3, characterized in that the degree of said
pivoting is made in dependence on the diameter of
the drying cylinder (1) and the depth of the groove
(3), so that an open end (10) of the drain pipe (6)
comes to be located at a predetermined distance
from the bottom surface (4) of the groove (3).

The steam-heated drying cylinder (1) according to
claim 3 or 4, characterized in that the joint connec-
tion (16) comprises an inner joint body (17) which is
fixedly arranged on the drain pipe (6) at a predeter-
mined distance from the open end (13) of the end
portion (12) located closestto said outlet means, and
which is designed with a curved joint surface (18),
and an outer joint body (21) that consists of a first
body portion (22) and a second body portion (23),
which are detachably connected to each other and
which together are adapted to enclose the inner joint
body (17), said joint body portions (22, 23) having
inner joint surfaces (24, 25), which are adapted to
the joint surface (18) of the inner joint body (17) for
slidable interaction during said pivoting of the drain
pipe (6) and for locking frictional interaction in each
set position of the drain pipe (6).

The steam-heated drying cylinder (1) according to
claim 5, characterized in that the mounting device
(15) and the first body portion (22) of the outer joint
body (21) located closest thereto are made in one
piece.

The stream-heated drying cylinder (1) according to
claim 5 or 6, characterized in that the mounting
device (15) and the outer joint body (21) have axially
through-going centre holes, which have a larger di-
ameter than the drain pipe (6) to thereby enable said
pivoting of the drain pipe (6).

The steam-heated drying cylinder (1) according to
any one of the claims 3-7, characterized in that the
lockable joint connection (16) is a ball joint with
spherical joint surfaces (18, 24, 25).

Patentanspriiche

1.

Dampfbeheizter Trockenzylinder (1) einer Papier-
maschine, wobei der dampfbeheizte Trockenzylin-
der einen Mantel (2) hat, der an seiner Innenseite
umlaufende Nuten (3) zum Aufnehmen von infolge
von Warmelbertragung durch den Mantel (2) zu
dessen AuRenseite gebildetem Kondensat hat, wo-
bei die Nuten (3) zwischen einander Rippen (5) be-
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grenzen, wobei obere Flachen (30) der Rippen (5)
und Griinde (4), und Seitenwande der Nuten (3) zu-
sammen eine innere Mantelflache zur Warmeuber-
tragung bilden, der dampfbeheizte Trockenzylinder
(1) weist ferner eine Vorrichtung zum Positionieren
einer in dem dampfbeheizten Trockenzylinder (1)
angeordneten Ablaufleitung (6) eines Ablaufsys-
tems auf, wobei das Ablaufsystem eine auerhalb
des Trockenzylinders (1) mindende Austrittsein-
richtung, sowie eine Vielzahl von Ablaufleitungen (6)
aufweist, die in einer Vielzahl von Axialgruppen an-
geordnet und mit der Austrittseinrichtung verbunden
sind, wobei das Ablaufsystem angepasst ist, das
Kondensat aus den Nuten (3) des Trockenzylinders
(1) zu dessen AuBRenseite Uber die Vielzahl von Ab-
laufleitungen (6) und die Austrittseinrichtung zu be-
seitigen, wobei die Vorrichtung zum Positionieren ei-
ner Ablaufleitung (6) einen ersten Leitungspositio-
nierer (40) aufweist, der in einem Endabschnitt (9)
der Ablaufleitung (6) angeordnet ist, der am nachs-
tenzu dem Mantel (2) angeordnetist, wobei der erste
Leitungspositionierer (40) einen Haltekorper (41),
derzum Aufliegen aufden oberen Flachen (30) zwei-
er benachbart angeordneter Rippen konstruiert ist,
sowie eine Verriegelungsvorrichtung (54) zum Be-
festigen der Ablaufleitung (6) an dem ersten Lei-
tungspositionierer (40) aufweist, wobei der erste Lei-
tungspositionierer mit einem ersten Durchgangsloch
(48) zum Aufnehmen der Ablaufleitung (6), sowie
einem zweiten Loch (49) zum Aufnehmen der Ver-
riegelungsvorrichtung (54) versehen ist, wobei das
erste Durchgangsloch (48) in dem Haltekorper (41)
angeordnet ist, dadurch gekennzeichnet, dass
das zweite Loch (49) in das erste Durchgangsloch
(48) offnet, und dass ein Abschnitt (51) der Verrie-
gelungsvorrichtung (54), derin dem Haltekérper (41)
angeordnet ist, mit einem dritten Durchgangsloch
(52) versehen ist, das angepasst ist, mit dem ersten
Durchgangsloch (48) des Haltekorpers (41) zusam-
menzuwirken und zu fluchten, sodass sich die Ab-
laufleitung (6) sowohl durch den Haltekérper (41) als
auch die Verriegelungsvorrichtung (54) erstreckt,
wobei die Verriegelungsvorrichtung (54) angepasst
ist, die Ablaufleitung (6) zu umschlieen und in eine
verriegelte Position im Zusammenwirken mit dem
Haltekorper (41) gebracht zu werden, wobei die Ab-
laufleitung (6), der Haltekdrper (41) und die Verrie-
gelungsvorrichtung (54) in der verriegelten Position
aneinander befestigt sind.

Dampfbeheizter Trockenzylinder (1) nach Anspruch
1, dadurch gekennzeichnet, dass das zweite Loch
(49) fur die Verriegelungsvorrichtung (54) das erste
Loch (48) kreuzt und durchgehend ist, und dass die
Verriegelungsvorrichtung (54) einen unteren, freige-
fuhrten und gehaltenen Abschnitt (53) aufweist, der
angepasst ist, aus dem Haltekoérper (41) vorzuste-
hen, um in die Mantelnut (3) frei aufgenommen zu
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werden.

Dampfbeheizter Trockenzylinder (1) nach einem der
Anspriiche 1 und 2, dadurch gekennzeichnet,
dass er einen zweiten Leitungspositionierer (14)
aufweist, der in einem Endabschnitt (12) der Ablauf-
leitung (6) angeordnet ist, der am nachsten zu der
Austrittseinrichtung angeordnet ist, wobei der Lei-
tungspositionierer (14) eine Montagevorrichtung
(15) zum Montieren der Ablaufleitung (6) auf der
Austrittseinrichtung, sowie eine verriegelbare Ver-
bindung (16) aufweist, die die Ablaufleitung (6) mit
der Montagevorrichtung (15) verbindet, dass die ver-
riegelbare Verbindung (16) eine Gelenkverbindung
ist, die einen Gelenkpunkt zum Schwenken der Ab-
laufleitung (6) in mindestens einer senkrechten Ebe-
ne festlegt, um eine Positionierung der Ablaufleitung
(6) relativ zu dem Grund (4) der Nut (3) zu ermdgli-
chen.

Dampfbeheizter Trockenzylinder (1) nach Anspruch
3, dadurch gekennzeichnet, dass das Schwenk-
maf abhangig von dem Durchmesser des Trocken-
zylinders (1) und der Tiefe der Nut (3) gemacht ist,
sodass ein offenes Ende (10) der Ablaufleitung (6)
mit einem festgelegten Abstand von dem Grund (4)
der Nut (3) angeordnet werden kann.

Dampfbeheizter Trockenzylinder (1) nach Anspruch
3 oder 4, dadurch gekennzeichnet, dass die Ge-
lenkverbindung (16) einen inneren Gelenkkdrper
(17), der an der Ablaufleitung (6) mit einem festge-
legten Abstand von dem offenen Ende (13) des am
nachsten zu der Austrittseinrichtung angeordneten
Endabschnitts (12) fest angeordnet ist und mit einer
gekrimmten Gelenkoberflache (18) konstruiert ist,
sowie einen dufBeren Gelenkkodrper (21) aufweist,
der aus einem ersten Abschnitt (22) und einem zwei-
ten Abschnitt (23) besteht, die miteinander l6sbar
verbunden sind und die zusammen angepasst sind,
den inneren Gelenkkdrper (17) einzuschlief3en, wo-
bei die Gelenkkdrperabschnitte (22, 23) innere
Gelenkoberflachen (24, 25) haben, die der Gelen-
koberflache (18) des inneren Gelenkkdrpers (17)
zum gleitenden Zusammenwirken wahrend des
Schwenkens der Ablaufleitung (6) und zum verrie-
gelnden, reibenden Zusammenwirken in jeder fest-
gelegten Position der Ablaufleitung (6) angepasst
sind.

Dampfbeheizter Trockenzylinder (1) nach Anspruch
5, dadurch gekennzeichnet, dass die Montagevor-
richtung (15) und der dieser am nachsten angeord-
nete erste Kdrperabschnitt (22) des auReren Ge-
lenkkdrpers (21) einstiickig gemacht sind.

Dampfbeheizter Trockenzylinder (1) nach Anspruch
5 oder 6, dadurch gekennzeichnet, dass die Mon-
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tagevorrichtung (15) und der duRere Gelenkkdrper
(21) axial durchgehende Mittellécher haben, die ei-
nen groReren Durchmesser als die Ablaufleitung (6)
haben, um dadurch das Schwenken der Ablauflei-
tung (6) zu ermdglichen.

Dampfbeheizter Trockenzylinder (1) nach einem der
Anspriiche 3 bis 7, dadurch gekennzeichnet, dass
die verriegelbare Gelenkverbindung (16) ein Kugel-
gelenk mit kugelférmigen Gelenkoberflachen (18,
24, 25) ist.

Revendications

Cylindre de séchage chauffé a la vapeur (1) d’'une
machine a papier, le cylindre de séchage chauffé a
la vapeur présentant une chemise (2), dont l'intérieur
présente des rainures circulaires (3) destinées a re-
cueillir un condensat qui est formé en raison d’'un
transfert de chaleur a travers la chemise (2) vers
I'extérieur de celle-ci, les rainures (3) définissant en-
tre elles des arétes (5), dans lequel les surfaces su-
périeures (30) des arétes (5) et les surfaces inférieu-
res (4) etles parois latérales des rainures (3) forment
ensemble une surface de chemise intérieure de
transfert de la chaleur, le cylindre de séchage chauf-
fé a la vapeur (1) comprenant en outre un dispositif
destiné a positionner un tuyau de drainage (6) d’'un
systéeme de drainage qui est agencé dans le cylindre
de séchage chauffé ala vapeur (1), ledit systéeme de
drainage comprenant des moyens de sortie, qui éva-
cuent vers I'extérieur du cylindre de séchage (1), et
une pluralité de tuyaux de drainage (6) qui sontagen-
cés en une pluralité de groupes axiaux et qui sont
connectés aux moyens de sortie, ledit systeme de
drainage étant adapté de fagon a éliminer le con-
densat en provenance desdites rainures (3) du cy-
lindre de séchage (1) a I'extérieur de celui-ci par I'in-
termédiaire de ladite pluralité de tuyaux de drainage
(6) et des moyens de sortie, ledit dispositif destiné
a positionner un tuyau de drainage (6) comprenant
un premier dispositif de positionnement de tuyau
(40) qui est disposé a l'intérieur d’'une partie d’extré-
mité (9) du tuyau de drainage (6) qui se situe le plus
pres de la chemise (2), ledit premier dispositif de
positionnement de tuyau (40) comprenant un corps
de support (41) qui est congu de fagon a reposer sur
les surfaces supérieures (30) de deux arétes (5) si-
tuées adjacentes I'une a l'autre, et un dispositif de
verrouillage (54) destiné a fixer le tuyau de drainage
(6) au premier dispositif de positionnement de tuyau
(40), dans lequel le premier dispositif de positionne-
ment de tuyau est doté d’un premier trou traversant
(48) destiné a recevoir le tuyau de drainage (6), et
d’'un deuxiéme trou (49) destiné a recevoir le dispo-
sitif de verrouillage (54), le premier trou traversant
(48) étant disposé dans le corps de support (41),
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caractérisé en ce que ledit deuxiéme trou traver-
sant (49) s’ouvre dans le premier trou traversant (48)
eten ce qu’une partie (51) du dispositif de verrouilla-
ge (54) qui se situe dans le corps de support (41)
est dotée d’un troisieme trou traversant (52) adapté
de fagon a interagir et étre aligné avec le premier
trou traversant (48) du corps de support (41), de telle
sorte que le tuyau de drainage (6) s’étende a travers
le corps de support (41) etle dispositif de verrouillage
(54), dans lequel le dispositif de verrouillage (54) est
adapté de fagon a enfermer le tuyau de drainage (6)
et a étre placé dans une position verrouillée en inte-
raction avec le corps de support (41), position ver-
rouillée dans laquelle le tuyau de drainage (6), le
corps de support (41) et le dispositif de verrouillage
(54) sont fixés les uns aux autres.

Cylindre de séchage chauffé a la vapeur (1) selon
larevendication 1, caractérisé en ce que le deuxie-
me trou (49) pour le dispositif de verrouillage (54)
coupe le premier trou (48) et est traversant, et en ce
que le dispositif de verrouillage (54) comprend une
partie guidage et support inférieure libre (53) qui est
adaptée de fagon a faire saillie a partir du corps de
support (41) de fagon a étre regue de maniére libre
dans la rainure de chemise (3).

Cylindre de séchage chauffé a la vapeur (1) selon
I'une quelconque des revendications précédentes,
caractérisé en ce qu’il comprend un second dispo-
sitif de positionnement de tuyau (14) qui est disposé
dans une partie d’extrémité (12) du tuyau de draina-
ge (6) qui se situe le plus pres desdits moyens de
sortie, ledit dispositif de positionnement de tuyau
(14) comprenant un dispositif de support (15) destiné
a supporter le tuyau de drainage (6) sur les moyens
de sortie, et une connexion qui peut étre verrouillée
(16) qui connecte le tuyau de drainage (6) au dispo-
sitif de support (15), en ce que ladite connexion qui
peut étre verrouillée (16) est une connexion de rac-
cordement, qui définit un point d’appui destiné a un
pivotement du tuyau de drainage (6) dans un plan
vertical au moins de fagon a permettre le position-
nement du tuyau de drainage (6) par rapport a la
surface inférieure (4) de la rainure (3).

Cylindre de séchage chauffé a la vapeur (1) selon
la revendication 3, caractérisé en ce que le degré
dudit pivotement dépend du diametre du cylindre de
séchage (1) et de la profondeur de la rainure (3), de
telle sorte qu’une extrémité ouverte (10) du tuyau de
drainage (6) se situe a une distance prédéterminée
a partir de la surface inférieure (4) de la rainure (3).

Cylindre de séchage chauffé a la vapeur (1) selon
la revendication 3 ou la revendication 4, caractérisé
en ce que la connexion de raccordement (16) com-
prend un corps de raccordement intérieur (17) qui
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est agencé de maniére fixe sur le tuyau de drainage
(6) a une distance prédéterminée a partir de I'extré-
mité ouverte (13) de la partie d’extrémité (12) qui se
situe le plus prés desdits moyens de sortie, et qui
est congu avec une surface de raccordement incur-
vée (18), et un corps de raccordement extérieur (21)
qui se compose d’une premiere partie de corps (22)
et d’'une seconde partie de corps (23), qui sont con-
nectées l'une a l'autre de maniére détachable et qui
sont adaptées toutes deux de fagon a enfermer le
corps de raccordement intérieur (17), lesdites par-
ties de corps de raccordement (22, 23) présentant
des surfaces de raccordement intérieures (24, 25),
qui sont adaptées a la surface de raccordement (18)
du corps de raccordement intérieur (17) pour une
interaction coulissante au cours dudit pivotement du
tuyau de drainage (6) et pour une interaction afriction
de verrouillage dans chaque position fixée du tuyau
de drainage (6).

Cylindre de séchage chauffé a la vapeur (1) selon
la revendication 5, caractérisé en ce que le dispo-
sitif de support (15) et la premiere partie de corps
(22) du corps de raccordement extérieur (21) qui se
situe le plus prés de celui-ci, sontréalisés d’une seu-
le piéce.

Cylindre de séchage chauffé a la vapeur (1) selon
les revendications 5 ou 6, caractérisé en ce que le
dispositif de support (15) et le corps de raccordement
extérieur (21) présentent des trous centraux traver-
sants de maniére axiale, qui présentent un diametre
plus grand que celui du tuyau de drainage (6) de
fagon a permettre de ce fait le pivotement dudit tuyau
de drainage (6).

Cylindre de séchage chauffé a la vapeur (1) selon
'une quelconque des revendications 3 a 7, carac-
térisé en ce que la connexion de raccordement qui
peut étre verrouillée (16) est une articulation a rotule
qui présente des surfaces de raccordement sphéri-
ques (18, 24, 25).
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