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Description
Technical Field

[0001] The present invention concerns improvements
to the so-called Yankee cylinders used for the production
of paper.

State of the art

[0002] According to the most traditional techniques,
the paper is produced starting from an aqueous slurry of
cellulosicfibers and possible further additives, with a very
low dry content, in the order of fractions of percentage
points by weight.

[0003] TheslurryisfedfromaheadboxonaFourdrinier
wire and through subsequent steps between wires and
felts, with the use of suction systems, the amount of water
in the slurry is gradually reduced until obtaining a veil or
layer of cellulosic fiber with a water content low enough
to have a consistency which allows the veil to be passed
through a drying system. In some machines for the pro-
duction of paper the drying system comprises a Yankee
cylinder, that is, an internally hollow cylinder, in which is
circulated a heat transfer fluid, typically steam. The web
of paper is dried, that is, its content of water is reduced,
by evaporation at the expense of the heat transferred
from the Yankee cylinder through its outer wall along
which the veil of paper material is driven.

[0004] Examples of Yankee cylinders are disclosed in
US-A-3,224,084; US-A-3,116,985; US-A-3,911,595;
US-A-3,914,875; US-A-4,320,582; GB-685,009.

[0005] Traditionally, the Yankee cylinders were made
of castiron. Morerecently Yankee cylinders made of steel
have been proposed, as disclosed for example in WO-
A-2006/057023; WO-A-2008/105005.

[0006] The Yankee cylinders made of steel are nor-
mally made by welding and comprise an outer cylindrical
surface formed by a cylindrical shellwhose ends are fixed
to the end heads. The connection is usually realized by
welding. The end heads carry externally the support pins
of the cylinder. Between the end heads and the shell it
is defined the hollow inner volume of the Yankee cylinder
in which is entered the steam for the heating of the outer
surface of the Yankee cylinder.

[0007] The end heads of Yankee cylinders made of
steel are generally flat, contrary to the end heads of Yan-
kee cylinders made of cast iron, that have a curved
shape, with a concavity facing outwards. An example of
a Yankee cylinder made of steel is disclosed in WO-A-
2008/105005.

[0008] The steam injected into the Yankee cylinder
must transfer heat to the web of paper through the cylin-
drical surface. The waste heat through the surface of the
end heads constitutes a loss of energy. US-A-4, 520.578
discloses a Yankee cylinder with concave end heads
made of cast iron, provided with an insulating system
whose function is to reduce the amount of heat wasted
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viathe end heads. Other insulations of Yankee cylinders
and/or other drying cylinders are disclosed in WO-A-
82/03909, US-A-4321759, US-A-4, 454.660; US-A-4,
399.169, US-A-4, 506.459, US-A-4,372,055, US-A-4,
241.518, US-A-4, 313.267. All these insulation systems
are anchored peripherally around the head, and make
use, as anchor points, of the heads of the screws con-
necting the head to the shell of the cylinder. These insu-
lation systems, therefore, are not suitable to insulate the
end heads of a welded Yankee cylinder made of steel.
[0009] WO-A-2011/030363 discloses a system for in-
sulating a steel Yankee cylinder. This system has been
designed in particular for its application to Yankee cylin-
ders without screws connecting the cylinder end heads
tothe shell. It provides for welding a perimetral ring along
the outer edge of the head, to create anchor points of the
insulation system withoutintroducing areas of weakening
on the head. This system is particularly efficient and
solves many problems associated with the insulation of
the Yankee cylinder. However, it is difficult to apply to
cylinders already installed. The application of the fixing
ring by welding is made during an intermediate stage of
realization of the Yankee cylinder, so that tensions and
deformations introduced by the welding can be removed
by means of suitable heat treatments and machining.
These operations can only be carried out during con-
struction and, in any case, require properly equipped
workspaces; and cannot be carried out on a Yankee cyl-
inder already installed on a machine for the production
of paper.

Summary of the invention

[0010] To solve in whole or in part the problems of the
prior art, there is provided an insulation for the end heads
of a Yankee cylinder, which is configured in such a way
thatitcan be applied to the end heads of Yankee cylinders
already installed work and in particular to the end heads
of Yankee cylinders not predisposed to be insulated by
systems applied during their construction. According to
some embodiments, the insulation of the present inven-
tion can be applied in particular to steel Yankee cylinders,
which do not exhibit suitable points, such as heads of
screws for clamping the end heads to the shell, for fas-
tening the insulation. In particularly advantageous em-
bodiments, each insulation can be fixed to the respective
cylinder head without necessity of mechanical process-
ing.

[0011] Basically, in one embodiment the insulation
comprises in combination:

- a plurality of insulation panels;

- afasteningring divided into at least two portions and
engageable to a support and rotation structure of the
Yankee cylinder, said fasteing ring having screw
means to constrain each of said insulation panels in
a first radially innermost position;

- for each insulation panel, at least one intermediate
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fastening element, configured to be bound to atleast
aheadofascrew provided onthe head ofthe Yankee
cylinder at a radial distance from the support and
rotation structure, the intermediate fastening ele-
ment defining at least one fastening point for the re-
spective insulation panel.

[0012] For support and rotation structure it is intended
in general the components that allow to engage the Yan-
kee cylinder in a rotatable manner to the support and
rotation bearings. This structure comprises in general,
on each head, a pin and a flange. The fastening ring may
be suitably made to be fixed around the flange of the pin
about which the cylinder rotates.

[0013] Inpossible embodiments, eachinsulation panel
protrudes radially beyond said at least one fastening
point and has a terminal abutment, to abut against the
head of the Yankee cylinder to which the insulation is
applied.

[0014] The insulation may further comprise, for each
of the intermediate fastening elements, a securing mem-
ber causing a mutual constraint betweenthe intermediate
fastening element and the respective insulation panel,
designed to allow differential thermal deformations of the
panel insulation relative to the end head. For example,
the securing member may comprise, for each fastening
point, a screw engageable in a threaded hole of the se-
curing member and an anti-unscrewing device; and each
insulation panel may exhibit, in correspondence of each
fastening point, a hole for the passage of the respective
screw, said hole having a diametral dimension greater
than the diametral dimension of the stem of the screw
passing through it, to allow for differential thermal expan-
sion between the insulation panel and the intermediate
fastening element. In some embodiments, the anti-un-
screwing device may comprise a plate engaged to two
adjacent screws with the flaps folded in such a way as
to prevent rotation of the screws.

[0015] Use can be made of different anti-unscrewing
devices. For example, the anti-unscrewing device may
comprise an anti-unscrewing rosette interacting with the
screw head and with a slot, that is, a hole in the insulation
panel.

[0016] In some embodiments each of the intermediate
fastening elements comprises a first clamping screw with
a first housing engageable with a head of a screw on the
cylinder head of the Yankee cylinder. In some embodi-
ments, at least some of the intermediate fastening ele-
ments comprise a second clamping screw with a second
housing for engagement with a head of a screw on the
cylinder head of the Yankee cylinder.

[0017] Theintermediate fastening elements, or atleast
some of them, may comprise one, two or a plurality of
appendixes, each of them forming a respective fastening
point for the respective insulation panel. For example,
the intermediate fastening elements may have a sym-
metrical shape, i.e. may be fork-shaped, with two appen-
dixes or prolongations that, extending from a central body
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or leg, destined to be fixed to one or two heads of re-
spective screws provided on the cylinder head, are pro-
longed so as to form fastening points that are radially
spaced in relation to the axis of the Yankee cylinder to
which the insulation panels must be fixed.

[0018] In some embodiments, each insulation panel
has two radial edges that preferably are rectilinear. The
two anchorage points for fastening the insulation panel
tothe intermediate fastening elementare, preferably, ad-
jacent to radial edges of the insulation panel, so as to
provide a more efficient and reliable fastening acting in
a zone that is stiffened by suitable profiles.

[0019] In some embodiments, each insulation panel
comprises a radially innermost edge, developed as a cir-
cular arc, provided with holes for the passage of screws
for fastening the panel insulation to the fastening ring. In
addition, each insulation panel may comprise a radially
outermost edge, also preferably of circular shape. Be-
tween the radially outermost edge and the radially inner-
most edge, each panel may have two radial substantially
straight edges, extending from the radially innermost
edge to the radially outermost edge. Advantageously,
the intermediate fastening points are arranged in an in-
termediate position between said radially innermostedge
and said radially outermost edge, preferably near the
straight edges.

[0020] In some embodiments, each of said panels of
insulation comprises a plate forming a segment of annu-
lar crown, forming a radially outermost edge of circular
shape, a radially innermost edge of circular shape and
two substantially straight radial edges. Advantageously
along each substantially straight radial edge is applied a
respective profile having a wing approximately orthogo-
nal to the plate, and facing the cylinder head to which the
insulation is applied. Said wing allows to stiffen the struc-
ture of the panel.

[0021] In possible embodiments, for each insulation
panel a first profile applied along a first of said radial
edges protrudes with respect to said first radial edge, and
a second profile applied along a second of said radial
edges is set backward with respect to the second radial
edge. Furthermore, between the second radial edge and
the second profile through holes are preferably made in
said plate, for the passage of screws for joining the radial
edges of adjacent insulation panels. The joining screws
inserted inthrough holes of afirstinsulation panel engage
in threaded holes provided on the first profile of a second
adjacent insulation panel.

[0022] Alongthe circular radially outermostedge a pro-
filed element can be applied, for example with an L-
shaped cross section, having a wing approximately or-
thogonal to said plate and possibly provided with a seal.
[0023] The sealformsa sealed bearing againstthe out-
er surface of the head of the Yankee cylinder.

[0024] The plate of each insulation panel may have a
layer of thermally insulating material applied to the sur-
face of the plate that, when the panel is applied to the
Yankee cylinder, is arranged facing towards the respec-
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tive cylinder head.

[0025] To allow easy application to a Yankee cylinder
already installed, the fastening ring is formed from more
portions and preferably by two substantially equal por-
tions, joined together by clamping screws, preferably tan-
gential.

[0026] To obtain a better mutual connection and there-
fore a greater mechanical strength, in advantageous em-
bodiments the insulation panels are shaped and dimen-
sioned so as to be arranged between them partially over-
lapped along the respective radial edges.

[0027] The object of the invention is also a Yankee
cylinder comprising a cylindrical shell, two cylinder end
heads and supportand rotation structures extending from
said end heads axially outwards, said cylinder compris-
ing, on each of said end heads an insulation having one
or more ofthe previous features. In particular, the Yankee
cylinder comprises end heads connected with the shell
by welding only, without making use of screws. Prefera-
bly, the Yankee cylinder includes an internal rod connect-
ing the two end heads, joined to the latter by means of
screws, to which the intermediate fastening elements of
the insulation panels may be fixed.

[0028] The above summary description defines some
features of the various embodiments of the present in-
vention, for a better understanding of the detailed de-
scription which follows and in order to better evaluate its
contribution to the state of the art. Of course there are
other features of the invention that will be described be-
low and set out in the appended claims, which also form
an integral part of the description. In this respect, before
explaining in detail the various embodiments of the in-
vention, it is understood that the various embodiments
of the invention are not limited in their application to the
construction details and the arrangement of the compo-
nents set out in the following description or illustrated in
the drawings. The invention is susceptible of additional
embodiments and may be practiced and carried out in
various ways. In addition, it is understood that the phra-
seology and terminology used herein are for descriptive
purposes and should not be regarded as limiting.
[0029] Moreover, those skilled in the art will appreciate
that the concepton which is based the presentdisclosure
can easily be used as a basis for the designing of other
structures, methods and/ or systems to perform the var-
ious objects of the present invention. Therefore, it is im-
portant to consider the claims as including such equiva-
lent embodiments to the extent that they do not differ
from the spirit and scope of the present invention.

Brief description of the drawings

[0030] A more complete appreciation of the embodi-
ments of the invention which are described here and most
of the advantages relating to it, will be better understood
with reference to the following detailed description taken
in conjunction with the accompanying drawings, wherein:
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Fig.1 shows a longitudinal section of a Yankee cyl-
inder without insulation;

Fig.2 shows a front view of an isolated insulation
panel;

Figs 3, 4 and 5 show local sections along lines Ill-
I, IV-IV and V-V of Fig.2 respectively;

Fig 6 shows afrontview of the fastening ring isolated;
Fig.7 shows a local section along line VII-VIl of Fig.6;
Fig.8 shows an enlarged view of a detail along VIII-
VIl of Fig.6;

Fig.9 shows a magnified view of the area indicated
with IX-IX in Fig.6;

Fig.10 shows a front view of an isolated intermediate
fastening element;

Fig.11 shows a view along line XI-XI of Fig.10;

Fig 12 shows a front view according to XII-XI| of Fig
1 of the Yankee cylinder with the insulation installed;
Fig 13 shows a section along line XIII-XIII of Fig.12;
Figs. 14 and 15 show enlargements of details XIV
and XV of Fig.13;

Fig.14A shows a view along the line A-A of Fig.14;

Fig.16 shows an enlargement of detail XVI of Fig.12;
Fig.17 shows an enlargement of detail XVIl of Fig.13;
Fig.18 shows a section along line XVIII-XVIII of
Fig.12.

Detailed description of embodiments of the invention

[0031] The following detailed description of exemplary
embodiments refers to the accompanying drawings. Like
reference numerals, recurring in different drawings rep-
resent identical or similar elements. The drawings are
not necessarily to scale. In addition, the following detailed
description does not limit the invention. On the contrary,
the scope of the invention is defined by the appended
claims.

[0032] Throughout the description, the reference to
"one embodiment" or "some embodiments" means that
a particular feature, structure or properties described in
connection with an embodiment is included in at least
one embodiment of the object described. Therefore the
use of the phrase "in one embodiment" or "some embod-
iments" or similar expressions or having an equivalent
meaning in different points of the description will not nec-
essarily refer to the same embodiment or to the same
embodiments. Furthermore, the particular features,
structures or properties can be combined in any suitable
manner in one or more embodiments.

[0033] In Fig.1 a Yankee cylinder 2 is shown in its en-
tirety in a longitudinal section containing the axis of rota-
tion A-A of the cylinder itself. In this figure the Yankee
cylinderiswithoutinsulation. The Yankee cylinder 2 com-
prises a main body 1 and support and rotation structures
3, through which the cylinder 2 is supported, by means
of supporting bearings support 5 and 7, by a fixed struc-
ture, not shown. Through the supportandrotation 3 struc-
tures a heat transfer fluid, typically steam, is made to
circulate filling the inner chamber of the Yankee cylinder.
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The latter is realized inside the body 1 of the Yankee
cylinder. The body 1 of the Yankee cylinder 2 may com-
prise a cylindrical shell 11 formed from a calendered plate
and with edges welded along a generatrix or along an
inclined helical line on the cylindrical surface of the same
Yankee cylinder.

[0034] The cylindrical shell can also be realized
through the association of two or more cylinders of small-
er size, obtained by rolling and welding of a plate. In this
case the association between two contiguous cylindrical
shells can be made by means of a circumferential weld,
if the contact takes place on a plane orthogonal to the
axis of the shell, or by means of an elliptical weld, if the
contact takes place on a plane inclined with respect to
the axis of the shell. The cover 11 is joined, at its ends,
to two end heads 13 and 15, to which, in turn, are fixed
the support and rotation structures 3 as described here-
inafter.

[0035] In an advantageous embodiment, the support
and rotation structures 3 have each a flange 3A united
for example by means of screws 16 to the respective end
heads 13 and 15. The screws 16 are arranged in a circular
disposition around holes 13A and 15A made in the end
heads 13 and 15. The respective pins 18 rotating inside
the supporting bearings 5 and 7 are extended axially out-
wards from the flanges 3A, orthogonally to the end heads
13, 15. The pins 18 can be axially perforated for the pas-
sage of a heat transfer fluid, typically steam.

[0036] In some embodiments, the inner surface of the
calendered plate forming the cylindrical shell 11 is pro-
vided with a plurality of annular grooves 11A where it is
collected the condensation due to the transfer of thermal
energy from the steam injected into the chamber inside
the body 1 of the Yankee cylinder 2 to the external envi-
ronment. Fig.1 shows only some of the grooves 11A,
near the end heads 13, 15, but it should be understood
that normally the grooves are uniformly distributed
throughout the longitudinal development of the Yankee
cylinder 2. In a manner known per se and not shown,
condensation is sucked from the bottom of the annular
grooves 11A and recirculated. According to other em-
bodiments, the internal surface of the cylindrical shell is
not grooved.

[0037] According to an advantageous embodiment,
the cylindrical shell 11 is joined to the end heads 13 and
15 by a weld made with circular weld beads 20.

[0038] In some embodiments, such as that illustrated,
inside the Yankee cylinder 2 is disposed a tie rod 21
which extends from one to another of the end heads 13,
15. In some embodiments the tie rod 21 has a cylindrical
structure 21A with end annular flanges 21B, through
which the ends of the tie rod 31 are anchored to the end
heads 13 and 15. In the illustrated embodiment the tie
rod 21 is fixed to the end heads 13, 15 through two sets
of screws for each end head, arranged according to two
circular dispositions around the axis A-A of the Yankee
cylinder 2. The screws are indicated with 23 and 25, the
screws 23 being disposed along a circumference of
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smallerdiameter and the screws 25 being disposed along
a circumference of greater diameter.

[0039] AsshowninFig 1, inwhich the Yankee cylinder
is represented withoutinsulation, the surface of each end
head 13, 15 has not anchorages for the insulation, with
the exception of the flange 3A of each support and rota-
tion structure 3 and with the exception of the screws 23,
25. Moreover, all these elements are located within an
annular zone of radius R1, substantially lower than the
total radius R2 of the Yankee cylinder. In the outer an-
nular crown of width equal to R2-R1 the end heads 13
and 15 do not exhibit elements for fastening the insulation
and is therefore necessary to provide a system for fas-
tening the insulation that can be applied to the Yankee
cylinder 2 even when the latter is already installed and
inserted inside a fixed structure, in which are housed the
bearings 5 and 7.

[0040] An embodiment of an insulation according to
the invention, applicable to a Yankee cylinder 2 of the
type described above, will be explained in the following
with reference to Figs.2 to 18.

[0041] A firstcomponentofthe insulation is constituted
by an insulation panel 51. The complete insulation of
each single end head 13, 15 comprises a plurality of such
insulation panels partially overlapped and connected to
each other. As can be seen in particular in Figure 12, in
the embodiment shown there are provided ten insulation
panels 51, nine of which are mutually identical and one
has an opening for the access to a manhole 52 (Fig. 1)
possibly exhibited by the Yankee cylinder 2.

[0042] In other embodiments the number of insulation
panels can be different from that illustrated. Furthermore,
in some embodiments all of the panels may be identical
to each other, without openings for access to the man-
hole. In some cases, the manhole is provided only on
one end head and then the panel with a corresponding
opening will be applied only on one side of the cylinder.
[0043] As shown in Fig. 2 to 5, each insulation panel
51 has substantially the shape of a segment of annular
ring defined by two radial edges and two circular inner
and outer edges.

[0044] The insulation panel 51 may comprise a plate
53 forming the main body of the panel 51, to which is
applied a thermally insulating material, for example
formed from one or more cushions of thermally insulating
material, such as rock wool or glass wool. The insulating
material is shown only schematically and partially in
Fig.13, where it is marked with the reference "I". In the
remaining figures it is omitted for the sake of clarity.
[0045] In the illustrated embodiment the plate 53 has
a radially innermost edge 53A and a radially outermost
edge 53B. The two edges 53A, 53B have the shape of
an arc of circumference and are concentric with one an-
other and are concentric with respect to the axis A-A of
the Yankee cylinder 2 on which the panel 51 is applied.
The plate 53 has, moreover, a first substantially straight
53C radial edge, and a second substantially straight ra-
dial edge 53D.
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[0046] Along the first radial edge substantially straight
53C it is applied a first profiled element 55. In the illus-
trated embodiment the profiled element 55 has an L-
shaped cross section, with a first wing 55A and a second
wing 55B. The first wing 55A extends substantially per-
pendicular to the plane of the plate 53, while the second
wing 55B extends substantially parallel to the plane of
the plate 53. The first profiled element 55 is fixed to the
plate 53 by means of a plurality of screws 57 and nuts
and lock nuts 59, as shown in detail in Fig 5. The wing
55B of the profiled element 55 can be engaged between
the plate 53 and a flat profiled element 61 which is
clamped against the L-shaped element 55, so that the
wing 55B remains locked between the plate 53 and the
flat profiled element 61. At appropriate intervals, parallel
to the first rectilinear edge 53C of the plate 53, on the
wing 55B of the respective profiled element 55 there are
threaded holes 63 which extend also in the flat profiled
element 61 (see again Fig 5). The threaded holes 63 are
made in a part 55B of the wing of the profiled element 55
that protrudes with respect to the edge 53C.

[0047] Along the opposite substantially straight edge
53D of the plate 53, by means of screws 65 and nuts 67,
is fixed a second profiled element 69, for example L-
shaped, comprising afirst wing 69A substantially orthog-
onal to the plate 53 and a second wing 69B substantially
parallel to the plate 53. The profiled element 69 is mount-
ed behind the edge 53D of the plate 53, so that the plate
53 protrudes by a certain amountin relation to the profiled
L-shaped element 69. In the illustrated embodiment,
along the portion of the plate 53 projecting beyond the
profiled element 69, between the latter and the edge 53D
of the plate, there are through holes 71 for screws allow-
ing a mutual locking between adjacent and partially over-
lapping insulation panels 51, with an arrangement that
willbe described in greater detail with reference to Fig.18.
[0048] Intheillustrated embodiment , alongtheradially
innermost circular edge 53A the plate 53 has a plurality
of through holes for locking of the insulation panel 51 to
a clamping ring described in the following.

[0049] Along the radially outermost edge 53B, and ap-
proximately in alignment with it or slightly behind (Fig.3)
with respect to said edge 53B, on the inner surface of
the plate 53 is applied a further profiled element 75, pref-
erably an L-shaped profiled element, with a firstwing 75A
substantially orthogonal to the plane in which the plate
53 lies and a second wing 75B substantially parallel to
the plate 53 and in contact with the inner surface of the
plate itself, i.e. with the surface facing the corresponding
end head 13, 15 of the Yankee cylinder 2 when the in-
sulation is installed. In the example shown the profile 75
is fixed to the plate 53 by means of screws 77 and nuts 79.
[0050] In other embodiments the profiled elements 55,
69, 75 may have a cross section different from the one
represented here. For example, they may have an L-
shaped section with wings different from each other, or
atleast some of these profiled elements may be I-shaped
or H-shaped. In the illustrated embodiment, furthermore,
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the profiled elements have identical cross. This can pro-
vide advantages in terms of economy of supply, produc-
tion and storage, but the possibility of making use of dif-
ferently shaped profiled elements is not excluded.
[0051] In the illustrated embodiment the profiled ele-
ments 55, 69 and 75 are fixed to the plate 53 by screws.
In other embodiments, not shown, other fastening sys-
tems may be used. For example, the profiled elements
55,69 and 75 can be fixed to the plate 53 of the insulation
panel 51 by welding, riveting or other suitable systems.
It is also possible to make use of different fixing modes
on different profiled elements of the same panel, or for
the profiled elements of different panels.

[0052] Intheillustrated embodimenttheinsulating sys-
tem according to the invention comprises, for each end
head 13, 15 of the Yankee cylinder 2 to be insulated,
apart from a plurality of insulation panels 51 as described
above and illustrated in particular in Figs 2 to 5, a fasten-
ing ring generally indicated with the reference numeral
81 and shown in particular in Figs 6 to 9. The fastening
ring 81 is designed to be clamped on the flange 3A of
the support and rotation structure 3 of the corresponding
end head 13 or 15 of the Yankee cylinder 2.

[0053] Preferably, to allow the mounting of the fasten-
ing ring 81 on the Yankee cylinder 2 when this is already
installed in the production line, the fastening ring is
formed by two or more portions or parts that can be fas-
tened between them. In the illustrated embodiment, see
in particular Fig.6, the fastening ring 81 is divided into
two portions 81A that are substantially identical to each
other. The two portions 81A are mutually joined opposite
to each other by means of screws arranged in diametri-
cally opposite areas where the ends of the two portions
81A of the fastening ring 81 are opposite to each other.
More particularly, with 83 are indicated two innermost
screws and with 85 two outermost screws, mounted tan-
gentially in diametrically opposite positions orthogonally
to two surfaces facing each other of the two portions 81A
of the fastening ring 81.

[0054] In some embodiments, along the circumferen-
tial surface of the fastening ring 81 there are holes for
the fixing of the insulation panels 51. In some advanta-
geous embodiments the holes 87 are threaded holes.
The threaded holes 87 can be through threaded holes,
i.e. threaded holes crossing the whole thickness of a ra-
dially outermost annular zone of the portions 81A of the
fasteningring 81, as showninthedrawings. The threaded
holes 87 are accessible for screwing the screws 88 (see
in particularfigs. 12 and 15) intended to lock the insulation
panels to the flat side 81B of the fastening ring 81.
[0055] As shown in particular in Figs.12 and 13, the
fastening ring 81 is clamped around the flange 3A and
to the respective support and rotation structure 3 of the
end head 13 or 15. In this way, as will become clear in
the following, the insulation panels 51 can be fastened
with their radially innermost circumferential edges 53A
along the fastening ring 81 thatin turn is clamped around
the flange 3A of the support and rotation structure 3.
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[0056] In the illustrated embodiment, the insulation
system further comprises, for each insulation panel 51,
atleast one intermediate fastening element, one of which
is individually shown in Figs 10 and 11 and is generally
indicated with 91. In the illustrated example the interme-
diate fastening element 91 comprises a shank or stem
93 from which protrude two appendices 95 and 97 which
are substantially symmetrical with respect to a center
plane whose trace is indicated with p-p (Fig.10). There-
fore, the intermediate fastening element has, in this em-
bodiment, approximately the shape of afork. Others em-
bodiments are also possible, as will become clear in the
following, even though the shape now illustrated is par-
ticularly effective.

[0057] In the illustrated embodiment the stem 93 de-
fines a first housing 99 and a second housing 101 for the
engagement of the intermediate fastening element 91
respectively to the heads of the screws 25 and 23, with
which the tie rod 21 is fixed to the end heads 13 and 15 .
In the illustrated embodiment the first housing 99 and the
second housing 101 have a circular shape and are
formed by elastically deformable portions of the shank
93.

[0058] More particularly, the housing 99 is partially de-
limited by an elastically deformable appendix 99A for
tightening the housing 99 around the head of the corre-
sponding screw 25, for which purpose the shank 93 has
a notch 99B. Likewise the housing 101 is delimited by
two portions 101A, 101B separated by a notch 101C to
tighten the housing 101 around the head of the corre-
sponding screw 23. The tightening of the two housings
99 and 101 around the heads of the screws 25 and 23
takes place by means of corresponding screw members
103 and 105, visible in particular in Fig.16.

[0059] Inthis way each intermediate fastening element
91 can be fixed on the corresponding end head 13 or 15
of the Yankee cylinder 2 in a position such that the ap-
pendixes 95 and 97 extend away from the axis A-A of
the Yankee cylinder 2 towards the peripheral edge of the
respective end head, in order to define anchor points for
the insulation arranged at a distance from the axis A-A
of the Yankee cylinder 2 greater than the radial distance
of the screws 23, 25 used for fixing the internal tie rod of
said Yankee cylinder 2.

[0060] Each appendix 95, 97 has, in proximity to its
distal end 95A, 97A (i.e. the end opposite to the shank
93) a respective threaded hole 107, 109. The threaded
holes 107, 109 permit the use of mounting screws 111
with which each insulation panel 51 is fixed in an inter-
mediate position to the intermediate fastening element
91 and, through the latter, to the respective end head 13
or 15.

[0061] Intheassembled configuration (Figs.12and 16)
the intermediate fastening elements 91 are positioned in
such a way that the threaded holes 107, 109 are aligned
with the holes 73 of the insulation panels 51. More par-
ticularly, each intermediate fastening element 91 is lo-
cated with the holes 107, 109 in alignment with the holes
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73 of a respective insulation panel 51, so that for each
end head it will be used a number of intermediate fas-
tening elements 91 equal to the number of insulation pan-
els 51. In other embodiments it is not excluded the pos-
sibility of using a number of intermediate fastening ele-
ments different for each insulation panel, for example,
two intermediate fastening elements, one for each hole
73, possibly anchored to different pairs of screws 23, 25.
In some embodiments there may be two or more inter-
mediate fastening elements for each insulation panel 51,
fixed to different screws 23, 25, for example an interme-
diate fastening element fixed to a screw 23 and another
intermediate element fixed to a screw 25. In further em-
bodimentsitcan also foreseen only one intermediate fas-
tening element bound only to a respective screw 25, or
only to a screw 23, or to two screws 23 but not to the
screws 25 or, vice versa, to the screws 25 and not to the
screws 23.

[0062] Eveninthe case ofanintermediate fork-shaped
fastening element 91 such as the one shown in Fig.10,
the fastening may be provided on only one of the screws
25, 23 instead of both as in the embodiment illustrated
in the drawing.

[0063] In some embodiments, the screws 111 used to
secure each panel of insulation 51 to the respective in-
termediate fastening element 91 have a particular shape
shown in detail in Fig.14. These screws have a head
111A, preferably hexagonal, of large dimensions with re-
spect to the leg 111B, which is extended by a threaded
shank 111C. Thethreaded shank 111C has alength such
that it does not protrude from the threaded through hole
107, or 109, but remains inside it. In this way, in the event
of a complete tightening of the screw, the upper stop
formed by the portion of greater diameter of the rod 111B
touches the outer surface of the intermediate fastening
element 91 before the threaded shank 111C comes into
contact with the surface of the end head. If this were not
the case, the screw could push away the fastening inter-
mediate element 91 acting like an extraction screw. The
diameter D of the stem 111E is advantageously smaller
than the diameter DO of the through hole 73 of the insu-
lation panel 51. In this way, as can be understood by
observing the local section in Fig.14, the insulation panel
51, and in particular the plate 53 which supports the ther-
mally insulating material, can have a thermal expansion
different from that of the intermediate fastening element
91. This different thermal expansion can be determined
notonly by the different materials used for these two com-
ponents, but also and above all because they are attem-
peratures substantially different from one another: the
intermediate fastening element 91, being in contact with
the respective end head 13 or 15, is at a temperature
higher than that of the plate 53 forming the outer part of
the insulation panel 51. The better the insulation is, the
greater is the difference of temperature between the in-
termediate fastening element 91 and the plate 53 of the
insulation panel 51. The difference between the diame-
ters D and DO allows the element intermediate fastening
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element 91 to dilate and then to stretch radially outward
of an amount greater than the dilatation of the plate 53.
[0064] In some embodiments, as shown in particular
in Figure 14, itis also provided a particular anti-unscrew-
ing system to prevent the screws 111 from loosening for
example because of the dynamic stresses to which the
Yankee cylinder 2 is subject. Fig.14A schematically
shows, in a view along the line A-A of Fig.14, an embod-
iment of the anti-unscrewing system. In this case two
screws 111 inserted in adjacent holes 73 of two contig-
uousinsulation panels 51 are blocked by a plate common
112, for example of rectangular shape, with two holes
through which pass the two screws 111. Two opposite
corners 112A of plate 112 are folded against the respec-
tive faces of the two hexagonal heads of screws 111, so
as to lock both screws against any accidental unscrew-
ing.

[0065] Fig.14 shows the detail of a reinforcement plate
53P applied on the face of the plate 53 of the insulation
panel 51 facing towards the end head to which the insu-
lation panel 51 is fixed. The reinforcement plate 53P is
advantageously perforated in correspondence of the
hole 73 to allow the passage of the shank 111B of the
screw 111,

[0066] The overall insulation formed by the elements
described so far is shown in detail in the assembled con-
figuration in Figs.12 to 18. Each of the two end heads
13, 15 is coated with an insulation formed by a plurality
(ten in the illustrated example) of insulation panels 51,
which are partially overlapped at the radial straight edges
as shown in the detail of Fig.18. In this detail, that shows
a local section along line XVIII-XVIII of Fig.12, it is rep-
resented a locking screw 121 advantageously provided
with an anti-unscrewing rosette 123 and inserted into
each threaded hole 63 of which is provided with the pro-
filed element 55 which forms the outer radial edge of the
panel itself protruding with respect to the edge 53C of
the sheet 53. In the assembled configuration each
threaded hole 63 of the L-shaped profiled element 55 of
an insulation panel 51 is aligned with a corresponding
hole 71 formed along the edge 53D of the plate 53 of the
adjacent panel. In this way, each pair of adjacent insu-
lation panels 51 are joined to one another in the area in
which the projecting portion of the plate 53 of a panel
overlaps the profiled element 55 of the adjacent panel,
by inserting a series of screws 121 in the through holes
71 of a panel and screwing them into the corresponding
threaded holes 63 made in the wing 55B of the profiled
element 55 and in the reinforcement plate 61 of the ad-
jacent insulation panel 51.

[0067] The panels are also fixed by the screws 88 at
the radial innermost edges 53A of the fastening ring 81,
in turn locked by means of the screws 83, 85 tangential
to the flange 3A of the respective support and rotation
structure 3.

[0068] Finally, in an intermediate position, along the
intermediate circumference 53M, each insulation panel
51 is fixed in correspondence of the fastening points de-
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fined by the holes 73 by means of screws 111 to the fork-
shaped intermediate fastening element 91, in turn locked
by means of the screws 103 and 105 on the heads of the
screws 25 and 23 used for mounting the tie rod 21 inside
the Yankee cylinder 2.

[0069] Each insulation panel 51 extends radially out-
wardly beyond the circumference 53M substantially up
to the peripheral edge of the respective end head 13, 15.
The locking realized by means of the screws 111 in the
intermediate anchor points defined by the holes 73 and
the fastening by means of the screws 88 along the fas-
tening ring 81 allow the insulation thus formed to remain
adherent to the end head 13, 15. Besides the fastening
realized through the screws 111 and the screws 88, the
locking of the insulation formed by the partially overlap-
ping panels 51 is also achieved through the support of-
fered by the L-shaped profiled elements 55, 61 and 75.
In particular, the curved profiles 75 that follow the radially
outermost circular edge 53B of the individual insulation
panels 51 can be advantageously equipped, on the wing
75A, with a gasket 127 (see detail of Fig.17) which forms
a support and a seal against the outer surface of the end
head 13 or 15 to which the single insulation panel 51 is
anchored.

[0070] It is understood that what has been illustrated
and described represents only possible not limitative em-
bodiments of the invention, which may vary in configu-
rations and arrangements without departing from the
scope of the concept underlying the invention. The pres-
ence of any reference numerals in the attached claims
has the sole purpose of facilitating the reading of the pre-
ceding description and the attached drawings and do not
in any way limit the scope of protection.

Claims

1. Aninsulation for the end heads (13, 15) of a Yankee
cylinder (2), comprising:

- a plurality of insulating panels (51);

- a fastening ring (81) divided into at least two
portions (81A) and engageable with a support
androtation structure (3) of the Yankee cylinder,
said fastening ring having fastening members
(88) to constrain each of said insulating panels
in a first radially inner position;

- for each insulating panel (51), at least one in-
termediate fastening element (91), configured
to be constrained to atleastone head of a screw
(111) provided on the end head (13; 15) of the
Yankee cylinder (2) at aradial distance from said
support and rotation structure (3), said interme-
diate fastening element(91) defining atleastone
fastening point for the respective insulating pan-
el (51).

2. Insulation as claimed in claim 1, wherein said fas-
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tening members (88) for constraining eachinsulating
panel (51) to said fastening ring (81) in a first radially
inner position are screw members.

Insulation as claimed in claim 1 or 2, wherein each
insulating panel (51) extends radially beyond said at
least one fastening point and has an end rest, to rest
against the end head (13; 15) of the Yankee cylinder
(2) to which the insulation is fitted.

Insulation as claimed in claim 1 or 2 or 3, also com-
prising, for each of said intermediate fastening ele-
ments (91), a mutual constraining member between
the intermediate fastening element (91) and the re-
spective insulating panel (51), configured to allow
differential thermal deformations of the insulating
panel (51) with respect to the end head (13; 15).

Insulation as claimed in claim 4, wherein said con-
straining member comprises, for each fastening
point, a screw (111) engageable in a threaded hole
(107; 109) of said constraining member and a self-
locking device (112); and each insulating panel (51)
has, at each fastening point, a hole for passage of
the respective screw (111), said hole having a diam-
etral dimension (DO) greater than the diametral di-
mension (D)of the shank of the screw (111) passing
therethrough, to allow different thermal dilation be-
tween the insulating panel (51) and intermediate fas-
tening element (91).

Insulation as claimed in claim 5, wherein said self-
locking device (112) comprises self-locking mem-
bers interacting with the heads (111A) of two said
adjacent screws.

Insulation as claimed in one or more of the preceding
claims, wherein each of said intermediate fastening
elements (91) comprises a first screw clamping de-
vice with a first seat (99) engageable with a head of
a screw (25) on the end head of the Yankee cylinder
(2), wherein at least some of said intermediate fas-
tening elements (21) comprise a second screw
clamping device with a second seat (101) engage-
able with a head of a screw (23) on the end head of
the Yankee cylinder, and wherein at least some of
said intermediate fastening elements comprise a
stem (93) forming said two screw clamping devices,
and at least afirst extension (95) forming said atleast
one fastening point of a respective insulating panel
(51).

Insulation as claimed in claim 7, wherein at least
some of said intermediate fastening elements (91)
comprise a second extension (97) forming a further
fastening point of the respective insulating panel
(51).
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Insulation as claimed in claim 8, wherein said insu-
lating panels (51) each have two radial edges (53C,
53D) and wherein the two fastening points of the
insulating panel (51) to the intermediate fastening
element (91) are located adjacent to radial edges
(53C, 53D) of the insulating panel (51).

Insulation as claimed in one or more of the preceding
claims, wherein each insulating panel (51) compris-
es: a radially inner edge (53A), with circular arc ex-
tension, provided with holes for the passage of fixing
screws (88) to said fastening ring (81); a radially out-
er edge (53B) with circular extension; two substan-
tially rectilinear radial edges (53C, 53D), extending
from theradially inner edge (53A) to the radially outer
edge (53B), said at least one intermediate fastening
point being in an intermediate position between said
radially inner edge (53A) and said radially outer edge
(53B).

Insulation as claimed in one or more of the preceding
claims, wherein said insulating panels (51) comprise
a plate (53) forming a segment of annular ring, with
a radially outer edge (53B) with circular extension,
a radially inner edge (53A) with circular extension
and two substantially rectilinear radial edges (53C,
53D), and wherein along each of said substantially
radial rectilinear edges, there is fitted a respective
profile (55) having a wing (55B) approximately or-
thogonal to said plate, facing the end head (13; 15)
to which the insulation is fitted.

Insulation as claimed in claim 11, wherein for each
insulating panel (51) a first profile (55) fitted along a
first of said radial edges projects relative to said first
radial edge, and a second profile (69) fitted along a
second of said radial edges is set back relative to
the second radial edge; and wherein between the
second radial edge and the second profile there are
produced through holes in said plate, for the passage
of joining screws of the radial edges of mutually ad-
jacentinsulating panels (51), said joining screws in-
serted in through holes of afirst insulating panel (51)
engaging in threaded holes provided on the first pro-
file of a second adjacent insulating panel (51).

Insulation as claimed in claim 11, wherein along said
radially outer edge with circular extension there is
fitted a profile (75) having a wing (75A) approximate-
ly orthogonal to said plate.

Insulation as claimedin claim 13, wherein said profile
(75) fitted along the radially outer edge of each in-
sulating panel (51) is provided with a gasket (127).

Insulation as claimed in one or more of the preceding
claims, wherein said fastening ring (81) is formed by
at least two substantially equal portions, mutually
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joined by tangential clamping screws (83; 85).

Insulation as claimed in one or more of the preceding
claims, wherein said insulating panels (51) are struc-
tured and sized so as to be arranged partially mutu-
ally overlapping along radial edges.

A Yankee cylinder (2) comprising a cylindrical shell
(11), two end heads (13, 15) and support and rotation
structures (3)extending axially outward from said
end heads, said cylinder (2) comprising on each of
said end heads (13, 15) an insulation as claimed in
one or more of the preceding claims.

Patentanspriiche

1.

2,

Isolationssystem fur die Endk&pfe (13; 15) eines
Yankee-Zylinders (2), das Folgendes umfasst:

- eine Vielzahl von Isolationsplatten (51),

- einen Befestigungsring (81) der in wenigstens
zwei Teile (81A) unterteilt ist und mit einer Trag-
und Rotationsstruktur (3) des Yankee-Zylinders
in Eingriff gebracht werden kann, wobei der Be-
festigungsring Befestigungselemente (88) auf-
weist, um jede der Isolationsplatten in einer ers-
ten, radial inneren Position festzulegen, und

- fur jede Isolationsplatte (51) wenigstens ein
Zwischen-Befestigungselement (91), das so
konfiguriert ist, dass es an wenigstens einem
Kopf einer Schraube (111) befestigt werden
kann, die am Endkopf (13; 15) des Yankee-Zy-
linders (2) mit einem radialen Abstand von der
Tragund Rotationsstruktur (3) vorgesehen ist,
sodass das Zwischen-Befestigungselement
(91) wenigstens einen Befestigungspunktfirdie
betreffende Isolationsplatte (51) bildet.

Isolationssystem nach Anspruch 1, bei dem die Be-
festigungselemente (88) zum Befestigen einer jeden
Isolationsplatte (51) am Befestigungsring (81) in ei-
ner ersten, radial inneren Position Schraubenele-
mente sind.

Isolationssystem nach Anspruch 1 oder 2, bei dem
jede Isolationsplatte (51) sich radial Uber den we-
nigstens einen Befestigungspunkt hinaus erstreckt
und eine Endanlage aufweist, um am Endkopf (13;
15) des Yankee-Zylinders (2) anzulegen, an dem
das Isolationssystem befestigt ist.

Isolationssystem nach Anspruch 1, 2 oder 3 das wei-
terhin flr jedes der Zwischen-Befestigungselemente
(91) ein Befestigungselement zur gegenseitigen Be-
festigung zwischen dem Zwischen-Befestigungse-
lement (91) und der betreffenden Isolationsplatte
(51) umfasst, das so ausgebildet ist, dass es diffe-
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renzielle thermische Verformungen der Isolations-
platte (51) bezlglich des Endkopfes (13; 15) ermdg-
licht.

Isolationssystem nach Anspruch 4, bei dem das Be-
festigungselement fiir jeden Befestigungspunkt eine
Schraube (111), die in einem Gewindeloch (107;
109) des Befestigungselementes in Eingriff gebracht
werden kann, und eine Selbstblockierungsvorrich-
tung (112) umfasst, und dass jede Isolationsplatte
(51) an jedem Befestigungspunkt ein Loch fur das
Hindurchtreten der entsprechenden Schraube (111)
umfasst, wobei dieses Loch einen Durchmesser
(D0) aufweist, der groRer ist als der Durchmesser
(D) des Schaftes der durch dieses Loch hindurch-
tretenden Schraube (111), um eine differenzielle
thermische Erweiterung zwischen der Isolationsplat-
te (51) und dem Zwischen-Befestigungselement
(91) zu ermdéglichen.

Isolationssystem nach Anspruch 5, bei dem die
Selbstblockierungsvorrichtung (112) Selbstblockie-
rungselemente umfasst, die mit den Kopfen (111A)
der beiden benachbarten Schrauben in Wechselwir-
kung stehen.

Isolationssystem nach einem oder mehreren der
vorhergehenden Ansprlche, beidem jedes der Zwi-
schen-Befestigungselemente (91) eine erste
Schraub-Klemmvorrichtung mit einem ersten Sitz
(99) umfasst, die miteinem Kopf einer Schraube (25)
am Endkopf des Yankee-Zylinders (2) in Eingriff ge-
bracht werden kann, wobei wenigstens einige der
Zwischen-Befestigungselemente (91) eine zweite
Schraub-Klemmvorrichtung mit einem zweiten Sitz
(101) aufweisen, die mit dem Kopf einer Schraube
(23) am Endkopf des Yankee-Zylinders in Eingriff
gebrachtwerden kann, und wobei wenigstens einige
der Zwischen-Befestigungselemente einen Ansatz
(93) umfassen, der zwei Schraub-Klemmvorrichtun-
gen bildet, und wenigstens eine erste Verlangerung
(95) die den wenigstens einen Befestigungspunkt flr
eine entsprechende Isolationsplatte (51) bildet.

Isolationssystem nach Anspruch 7, bei dem zumin-
dest einige der Zwischen-Befestigungselemente
(91) eine zweite Verlangerung (97) umfassen, die
einen weiteren Befestigungspunkt fir die betreffen-
de Isolationsplatte (51) bildet.

Isolationssystem nach Anspruch 8, bei dem die Iso-
lationsplatten (51) jeweils zwei radiale Kanten (53C,
53D) aufweisen und bei dem die beiden Befesti-
gungspunkte der Isolationsplatten (51) an dem Zwi-
schen-Befestigungselement (91) in der Nahe der ra-
dialen Kanten (53C, 53D) der Isolationsplatte (51)
positioniert sind.
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Isolationssystem nach einem oder mehreren der
vorhergehenden Anspriiche, bei dem jede Isolati-
onsplatte (51) Folgendes umfasst: eine radial innere
Kante (53A) mit einer Kreisbogenverlangerung, die
mit Léchern fir das Hindurchtreten von Befesti-
gungsschrauben (88) zu dem Befestigungsring (81)
versehen ist, eine radial auRere Kante (53B) mit ei-
ner kreisformigen Verlangerung, zwei im Wesentli-
chen geradlinige radiale Kanten (53C, 53D), die sich
von der radial inneren Kante (53A) zur radial &uRe-
ren Kante (53B) erstrecken, wobei der wenigstens
eine Zwischen-Befestigungspunktsich an einer Stel-
le zwischen der radial inneren Kante (53A) und der
radial duReren Kante (53B) befindet.

Isolationssystem nach einem oder mehreren der
vorhergehenden Anspriiche, bei dem die Isolations-
platten (51) eine Platte (53) umfassen, die ein Seg-
menteines Kreisrings mit einerradial auReren Kante
(53B) mit kreisférmiger Verlangerung, eine radial in-
nere Kante (53A) mit kreisformiger Verlangerung
und zwei im Wesentlichen geradlinigen radialen
Kanten (53C, 53D) aufweist, und wobei l&ngs jeder
der im Wesentlichen geradlinigen radialen Kanten
ein entsprechendes Profil (55) eingepasst ist, das
einen Flugel (55B) in etwa senkrecht zu besagter
Platte besitzt, der dem Endkopf (13; 15) gegeniber-
liegt, an dem das Isolationssystem befestigt ist.

Isolationssystem nach Anspruch 11, beidemfiir jede
Isolationsplatte (51) ein erstes Profil (55), das langs
einer ersten der radialen Kanten befestigt ist, relativ
zu dieser radialen Kante bevorsteht, und dass ein
zweites Profil (69) das langs einer zweiten der radi-
alen Kanten befestigt ist bezlglich der zweiten radi-
alen Kante nach hinten versetzt ist, und wobei zwi-
schen der zweiten radialen Kante und dem zweiten
Profil durchgehende Ldcher in der Platte vorgese-
hen sind, die zum Hindurchtreten von Verbindungs-
schrauben der radialen Kanten von zueinander be-
nachbarten Isolationsplatten (51) dienen, wobei die-
se Verbindungsschrauben, die in durchgehende L6-
cher einer ersten Isolationsplatte (51) eingesetzt
sind, in Gewindelocher eingreifen, die an dem ersten
Profil einer zweiten benachbarten Isolationsplatte
(51) vorgesehen sind.

Isolationssystem nach Anspruch 11, bei dem langs
der radial auReren Kante mit kreisférmiger Verlan-
gerung ein Profil (75) befestigt ist, das einen Fllgel
(75A) besitzt, der sich ungefahr senkrecht zu dieser
Platte erstreckt.

Isolationssystem nach Anspruch 13, bei dem das
Profil (75), das langs der radial &uReren Kante einer
jeden Isolationsplatte (51) befestigt ist, mit einem
Dichtelement (127) versehen ist.
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Isolationssystem nach einem oder mehreren der
vorhergehenden Anspriiche, bei dem der Befesti-
gungsring (81) von wenigstens zwei im Wesentli-
chen gleichen Teilen gebildet ist, die aneinander
durch tangentiale Klemmschrauben (83; 85) befes-
tigt sind.

Isolationssystem nach einem oder mehreren der
vorhergehenden Anspriiche, bei dem die Isolations-
platten (51) so strukturiert und bemessen sind, dass
sie so angeordnet werden koénnen, dass sie sich
langs der radialen Kanten gegenseitig teilweise
Uberlappen.

Yankee-Zylinder (2), der eine Zylinderhille (11),
zwei Endkopfe (13; 15) und Trag- und Rotations-
strukturen (3) umfasst, die sich von den Endk&pfen
radial nach auRen erstrecken, wobei der Zylinder (2)
an jedem seiner Endkopfe (13; 15) ein Isolationssys-
tem gemaf einem oder mehreren der vorhergehen-
den Anspriiche umfasst.

Revendications

1.

Une isolation pour les culasses (13,15) d’un cylindre
frictionneur (2), comprenant :

une pluralité de panneaux d’isolation;
unanneauxd’ancrage (81) subdivisé en au mois
deux portions (81A) et engageable a une struc-
ture de support et rotation du (3) cylindre fric-
tionneur, ledit anneau d’ancrage en présentant
des organes d’ancrage (88) pour assujettir cha-
cun desdits panneaux d’isolation dans une pre-
miére position radialement plus intérieur;

pour chaque panneaux d’isolation (51), au
moins un élément d’ancrage intermédiaire (91),
formé pour étre assujetti a au moins une téte de
vis (111) présente sur la culasse (13,15) du cy-
lindre frictionneur (2) a une distance radiale de
ladite structure de support de rotation (3), ledit
élémentd’ancrage intermédiaire (91) en définis-
sent au moins un point d’ancrage pour le pan-
neau d’isolation respectif.

Isolation selon la revendication 1, ou lesdites orga-
nes d’ancrage (88) pour assujettir chacun desdits
panneaux d’isolation (51) audit anneau d’ancrage
(81) dans une premiére position radialement plus
intérieur ce sont des organe a vis.

Isolation selon larevendication 1 ou 2, ol surchaque
panneau d’isolation (51) de développe radialement
au-dela dudit au moins un point d’ancrage et pré-
sente un appui terminal, pou s’appuyer a la culasse
(31,15) du cylindre frictionneur (21) sur la quelle est
installée I'isolation.
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Isolation selon larevendication 1 ou 2 ou 3, compre-
nant en outre, pour chacun desdits éléments d’an-
crage intermédiaire (91), un organe d’engagement
réciproque entre I'élément d’ancrage intermédiaire
(91) et le panneau d’isolation respectif (51), configu-
ré pour permettre déformations thermiques différen-
tielles du panneau d’isolation (51) par rapport a la
culasse (13,15).

Isolation selon la revendication 4, ou : ledit organe
d’engagement comprenant, pour chaque un point
d’ancrage, unevis (111) qui peut étre engagée dans
un trou fileté (107,109) dudit organe d’engagement
et un dispositif autobloquant (112) ; et chaque pan-
neau d’isolation (51) présente, en correspondance
de chaque pointde ancrage, un trou pour la passage
de la vis respective (111) ledit trou en ayant une di-
mension diamétralement (D) supérieure a la dimen-
sion diamétrale (D) de la tige de la vis passante a
travers celui-ci, pour permettre une dilatation ther-
mique différente entre le panneau d’isolation (51) et
I'élément intermédiaire d’ancrage (21).

Isolation selon la revendication 5, ou ledit dispositif
autoblogquant comprend des organe autobloquants
interagissant avec le étes (111A) de deux desdites
vis adjacentes.

Isolation selon une ou plusieurs des revendication
précédentes, ou chacun desdits éléments de ancra-
ge intermédiaires (91) comprennent un premier dis-
positif de serrage a vis avec un premier logement
(99) engageable a une téte d’une vis (25) sur la cu-
lasse du cylindre frictionneur (2), ou au mois quel-
ques-uns desdits éléments d’ancrage intermédiaire
(91) comprennent un premier dispositif se serrage a
vis avec un deuxiéme logement (101) engageable a
une téte d’une vis (23) sur la culasse du cylindre
frictionneur (2), et ou au mois quelques-uns desdits
éléments d’ancrage intermédiaire comprennent une
tige (93) quiforme lesdits deux dispositifs de serrage
a vis, et au moins une premiere extrémité (95) qui
forme ledit point d’ancrage d’'un panneau d’isolation
(51) respectif.

Isolation selon la revendication 7, ou chacun desdits
éléments de ancrage intermédiaires (91) compren-
nent une deuxiéme extrémité (97) quiforme un autre
point d’ancrage du panneau d’isolation (51) respec-
tif.

Isolation selon la revendication 8 ou lesdits pan-
neaux d’isolation (51) présentent chacun deux bords
radiaux (53C,53D) et ou les deux points d’ancrage
du panneau d’isolation (51) a I'’élément d’ancrage
intermédiaire (91) se trouvent adjacentes aux bords
radiaux (53C,53D9 du panneau d’isolation (51).

10

15

20

25

30

35

40

45

50

55

12

10.

1.

12.

13.

14.

15.

22

Isolation selon une ou plusieurs des revendication
précédentes, ou chaque panneau d’isolation (51)
comprend : un bord radialement plus interne (53A),
en forme d’arc circulaire, équipé de trous pour la
passage de vis de blocage (88) au dit anneau d’an-
crage (81) ; un bord radialement plus externe (53B)
a développement circulaire ; deux bords radiaux
(53C,53D) fondamentalement rectilignes, en s’éten-
dant du bord radialement plus interne (53A) au bord
radialement plus externe (53B), ledit au moins un
pointd’ancrage intermédiaire étant en position inter-
médiaire entre ledit bord radialement plus interne
(53A) et ledit bord radialement plus externe (53B).

Isolation selon une ou plusieurs des revendication
précédentes, ou lesdits panneaux d’isolation (51)
comprennent une téle (53) formant un secteur de
couronne annulaire, avec un bord radialement plus
externe (53B) a développement circulaire,un bord
radialement plus interne (53A) a développement cir-
culaire et deux bords radiaux fondamentalement
rectilignes (563C,53D) ; et ou le long de chacun des-
dits bords radiaux fondamentalement rectilignes est
appliqué un profil (55) respectif qui présente un aile
(55B) presque orthogonal a dite tdle, tournée vers
la culasse (13,15) ou est appliquée lisolation.

Isolation selon la revendication 1 ou pour chaque
panneau d’isolation (51) un premier profil (55) appli-
qué le long un premier desdits bords radiaux est en
saillie par rapport audit premier bord radial, et un
deuxieme profil (69) appliqué le long un deuxiéme
desdits bords radiaux est reculé par rapport audit
deuxiéme bord radial ; et ol entre le deuxiéme bord
radiale et le deuxiéme profile sontréalisés des trous
passants dans ladite tble, pour le passage de vis de
jonction des bords radiaux de panneaux d’isolation
(51) adjacentes entre eux, dites vis de jonction insé-
rées dans des trous passantes d’un premier pan-
neau d’isolation s’engageant dans trous filetés pré-
vus sur le premier profil d’'un deuxiéme panneau
d’isolation (51) adjacent.

Isolation selon larevendication 11, ou le long dit bord
radialement plus externe adéveloppementcirculaire
est appliqué un profil (75) qui présente un aile 875A)
presque orthogonal a dite tdle.

Isolation selon la revendication 13, ou dit profil (75)
appliqué le long du bord radialement plus externe
de chaque panneau d’isolation (51) est équipé d’'une
garniture de tenue (12/9.

Isolation selon une ou plusieurs des revendications
précédentes, ol ditanneaud’ancrage (81) estformé
d’au moins deux portions fondamentalement égales,
unies entre elles par des vis de serrage tangentiels
(83 ;85).
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17.

23 EP 2 812 486 B1

Isolation selon une ou plusieurs des revendications
précédentes, ou dit panneaux d’isolation ont forme
et dimension de maniére a se disposer entre eux
partialement superposés le long des bords radiaux.

Un cylindre frictionneur comprenant un manteau cy-
lindrique (11) ; deux culasses (13 ;15) et structures
de support et rotation (3) qui s’étendent desdits cu-
lasses axialement vers I'extérieur, dit cylindre (2) en
comprenant sur chacune desdites culasses (13 ;15)
un isolation selon une ou plusieurs des revendica-
tions précédentes.
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SEIGETELD RENDSTER ONLEVEVD GEP SZARITOHENGEREHETY

STABADALMI IGENYPONTOR
Szigetelds sgy Gnlavevd gép svdritdhangeransk {3} végfajether (13, 15}, amely
srigetelés magdban foglal:
tEbh seigeteidsreet (51Y);
say rOueidoplnlit (81 amely leoaiabb R&U részre (81A)Y van osztva, €8

feszokapesoitatd az dnlovewd gdp sedritthengerdnel egy tartd &8 forgd seerkezstdve

P e

3y, amaely -régxi’i‘\éﬁvq;:‘:”'rii réqritSelemakkal  {88)  rendelbeeik,  hogy mmd&g‘gék
scigeteifiiomert ogy oG sugdrivdnyl balsd helyaathe késwszeritve tes-rtse%k;
~ mindegyik szigeteldlemeazhez (51} legalabd egy Mzbenso régzitdelemst {81},

e T

srnely Ogy van Rialekitva, hogy egy, ar Snlevewd gfp szdritdhengerdnek (2} veglaidn

{137 IS} o tond &9 forgd sserbezeth {3} sugdrivénylr tdvolsdghban vl cesaver (111}
lagaldbb agy foldher legyen kényszeriive, amaly blzhansd rogeidelem {81) meghatdror
fogaldbb sgy rigzitést pontot a7 adoll szigetelilomes {81} sedmara,

2. &z 1. igénypont szerimtl seigetelds, amelyben g régzitdelemek

csavarelamek, amelyek m %du;sy.,x syigetelflemert {51) sgy elsd sugdrivdnyve belsd

v )

halvrethen a rdgeiidoeirdhdy (81) ssoritjdk,

&

Az L0 owvagy & 2. igdovpont swerintl saigetalds,  wmelvben mindegyvik

553

seigerelfilomer {81) sugdrivdnyhan taydlik a logaldbh egy rOgelidst ponton, 48 van agy
végtamassul az dnlevevd gép sedritdhengerdnsk {3} awvon vagfeidn (137 15) wald
folfekvidsre, amelyvher a szigetelés hozzd van szarebvs,

S, Az Lo ovagy @ 2. vagy 8 3. igénypont szerint szigeteies, ahol mindegyik
woehensd roqzitdelamber (91 magaban fogiat egy egyméshsz szore elemet i3 @
gizbensd sdgzitdelom (81 €8 a2 adott szigataddfiamer {54 %\mnttg amely sroribdelany Ggy
van kintakitva, hogy lehetdve tegye o sulgetelfiemernel (51) & végfether (1% 1%
viszanyiolt differencidiis termikus slakvditozdsalt.

5, A 4. fganypont ssevindl szigetsles, amelyban o sroritdelem mindegyik rigeitést
ponthoe magaban foglat egy, @ &xz}r;‘ifé@%ﬁm msnetes furatabe {167 “GQ bisileszthetd

csavart {111} 8s egy Snzénd asckdet (112); tovabba mindegyik svigst
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2i¢
mindegyik sdgzitésl ponton van gy fursta ax adott csavar {311} dthal
amely furat dtmdcdmdrete (DO) nagyobh, mint & ralits athaladd csavar (111 szdrdnek
dtmérfmeérate (D), hogy lohetd logyen ax aisrd hétdouids a szigeteiBlemez (513 85 2
kdzhenad rdgzitdelsnt {81} kdadtt,

2
. &x 5. igénypont szenintl szigetelés, amslvben gz dnzard ssskdr (113 duzéd



slomeket foglal magdban, amsdvek kdlestinbdasban dinak o k&t seomsedday osaver

7. Az eilig §§ény§mntaf\‘ aavike vagy seok kel WObh szenndl szigetalds, amslyban
mindegyik kichansd rdgzitbelern {81) magdban foglal egy slsd csavares sroritdeszidzt

eoy €lsh dldssel (9%), amely Jssreiflessthatd ey, av Sndevevd gop sréritéhengerdnek {2}

végfaidn I$ud oxavar (28]} fojeved, tovabibd 8 kochansd rogaitdsiameal (81 kézl! lagalad
t E &

ashdny magdban foglal egy mdsodih cxavarns szorftéeskdzt egy masodik Gldssel (101,
amely dsseelilesrthetd gy, 82 dnlevevd gdp szaritthengerdnek véglaién evd csavar {33}

fajével, azonkivill a kizhensd rlgzitSelemek kil k‘eg siabh ndhany magdban foglal egy,
& kU cxavaroy storitdosehnt képeed sodvat (83) ¢y logalably agy elad nydhvdnpt (858
amely az adott syigeteiflamernak {31} isegaiébb agy rigzitdsi pontidt képesl.

& 7 ipdnypont seennt stigstelés, amelvben @ kizbensd rdgaitdelemek {813
Kl logalébb ndhdny magdban foglal egy masodik nydlvanyt {(87), amely a3z adoit
spigetaliemennal {51) gy tovabhi rdgaildsi pontjat keépeal

. & & gdnypont stenintl soigetelés, amelyben 8 seigatellemerek {31}
mindegyikénak van két sugdriranyd sadle (B3¢, 530, és amelyben a szigataidlemer {51}
g8t rlgzitést pondja, ame?y’ekeﬁ 3 kidzbensd rdgehidelarmber (1) van rigeitve, 8

x

szigeteilemer {51) sugdricdny szdia {830, 530) medlatt helyarkednek el
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10 wénypondok sgyibe vagy ozok kézGl wibb swerintl sxigstelés
ameivhen m%znciagyik szigetelflemer {31} magaben foglal: sgy  kinv xterjedsw
sugdrirany( beled sadler (538), amely & van ldtva furatokkal régzitdesavarck {88)

Sthaladass szamara a rige ’tég Hrindz {81 egy kér alukban kiterjedd, spgdrivdoyl killsd

p3

b

LR

sydlet (S3E}: két, Enyegdben egyenaesek dltal hatdrelr, sugdrirdnyh sedlet (83, 53D},

P s

amalvek a sugdrivdnyy t:ei‘:;é seeltd] (S3A) & sugdvirdnyd kilsd szélig (538) terfednak i,
tovdbhd o legalébb egy kdzbensé *cgrste&s pant agy kSzbensd halysetben van a
sugdrivany beisS sadt (3347 &5 o sugdrivdnyd ks sudt (8387 RGaHiL

11, Az olfsd ipénvpontol sgvike vagy wswok kizil tObb searint soigetelés,
ameivben a szigeteitiemerek (51} magukban foglalnak egy ke alakd gylnd szegmensdt
kdpewd lamast (53), smelynek van sgy M dlakban kiternjedd, sugdeirdnyd kilsd sadle
{RIRY, agy kdr slakban biterjedd, sugdrirdnyd belsd sadle (53A) &y ket Wnyegdben
sayvenssek Altal batdroll, sugdnirdnyd sedle (S3C, 530, tovabbd mdndkdt, Maoyvegdten
sugdrivdnyyd, cgyencsek dital hatdrelt sedl mentdn egy-egy profit (55 van r‘égﬁ&t\:&,
amalveknek van egy, & lemesre nagyid ihol merdleges szdrmyuk (358, ameivek azal a
vagfeiisal {33; 15) szembery vannak, amabyhar 3 svigetels hoass van szerabve,

12, & 11 wggnypont srerinti szigeteles, amelyben mindegyik seigatsidlemer {51)

,.M

STEMAra 8gy, 8 swgérirémyé srdlok k& ar ofsd mentdn ssevelt ozl profil (35} az olsd

sugdrivdnvl sxélhey Répest kg, 83 egy, 2 sagér-érém*é srelel konl & mdsodik meantén

sreralt masodik profil (8%} a mdsodik sugdrirdnyt svether képest visszs van tolva; €s
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amalyben & masodik sugdrirdned sedl &8 8 misodih profit koedtt o lemezben dtmend
furatod vennak Kiglakibva az egymdssal szomszddos szigetaitlemezek {51 sugdrivdnyl
srdlathey tartoss hftdosavarck dthaladdsa syimdra, &8 svak g kﬁt‘{ﬁc&&\sarc}k( amabyak

agy efsd s‘{iggﬁi iSlemernsk (51) ar stmend furstaibs vannalk helvesve, egy masodik,
aisd  profifian Bvd menstes  furatolbs

2]

sromsrddos  seipsteilemennek (REY &

1308 11, indnypont szerintt svigetelés, smalyvben & kv alskban  kiterjedd,
ks segl mantdn egy profll (F8) van szorebvs, amalynek van sgy, @ lemears
nagyiabdt merdleges szarnya (738},

340 & 13 igdénypont srerintl sigeteids, amelyben & yvelamenny! soigsteiflemen

Arivanyd kst sedle mantén sxerelt profit (78] of van Btve egy Wamitdsset (137)
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15, Az ofd igdnypontek sgvike vagy swok ROzl tOhb srerintl ssigetelss,
smalvben 8 rdoitdpylivlt {81) legaldabb k&b, iénvegeban egyforma résy képeny,
amelyakel drintfirdnyd sroritdosavarak (83; 85} kitnek egymashoz,

16, Az oifed igényportek sgvibs wvagy azok kil (Gbh sesrintl seigetslés,
&3 Guyv vannak mdratenve, hogy

fih

amelvhen o syigateiilemereknek {31) alvan a szorkavels
részben egymast atfedfen fehassen Skat eihalyeznl a8 sugdriranyd ssélek menten,

17, Ondevevd gfp széritdhengersnai {2), amely magdben foglal sgy henger alaky
heat (115, REt vogfelet {13, 15} &5 & vipfejekid] tengelyirdnyban kifelé kiterjedd tartd €9

forgd srerkeveteket (), swmaly henger {J) mindks$t véofeien {13, 18} magdban foglal

~

say, oz elizd igdrypontal egyike vagy azok Kaadd 1obh szerinti saigetelést.
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