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(54) HEATING DEVICE FOR HEATING A SEAL FOR A BEARING

(57)  Aheating device for heating a seal having to be
placed between rings of a bearing, comprising two lon-
gitudinal parts (10, 11) able to be moved relative to each
other between a close position in which a longitudinal
channel (27) is formed there between for being trans-

verse longitudinally by said seal and an open position in
which said seal can be introduced in and removed out of
said channel ; and in which at least one of the said lon-
gitudinal part carries heating means (43-46) for heating
the portion of the seal extending in said channel.
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Description

[0001] The presentinventionrelatestothefield of bear-
ing assemblies.

[0002] The presentinvention relates more particularly
to the field of large size bearings, for example large-di-
ameter rolling bearings adapted to be used in wind tur-
bines.

[0003] Rolling bearings comprise generally two rings
and rolling elements interposed between these rings. For
protecting the space where the rolling elements are
placed, seals, made from synthetic materials such as
elastomeric or thermoplastic materials, are interposed
between the rings. The mounting of the seals between
therings induces difficulties due to the rigidity of the seals.
In order to soften and reduce the rigidity of the seals, it
is current to heat the seals with a warm air flow issued
from a hot air blower which is carried by an operator.
Such a solution is not satisfying because it is difficult to
obtain a controlled temperature of the seals and because
there is a risk of overheating of the seals.

[0004] One aim of the present invention is to facilitate
the heating and the mounting of seals between rings of
bearings.

[0005] Inoneembodiment,itis proposed a heating de-
vice for heating a seal having to be placed between rings
of a bearing.

[0006] This heating device comprises two longitudinal
parts able to be moved relative to each other between a
closed position in which a longitudinal channel is formed
there between for being transverse longitudinally by said
seal and an open position in which said seal can be in-
troduced in and removed out of said channel, at least
one of the said longitudinal part carrying heating means
for heating the portion of the seal extending in said chan-
nel.

[0007] The said longitudinal parts can be provided with
articulating means having a longitudinal rotation axis and
are provided with locking means for maintaining the said
longitudinal parts in the said close position.

[0008] The said longitudinal parts can comprise half
longitudinal bodies which form there between said lon-
gitudinal channel in said close position and which carries
said heating means.

[0009] The heating means can comprise at least a lon-
gitudinal elongated element including at least an electri-
cal resistance.

[0010] The said longitudinal parts can comprise half
longitudinal internal bodies which form there between
said longitudinal channel in said close position and half
longitudinal external fairings surrounding said half longi-
tudinal internal bodies, the half longitudinal internal bod-
ies carrying heating means.

[0011] The heating device can comprise end flanges
for fixing together, respectively, half longitudinal internal
bodies and half longitudinal external fairings.

[0012] The heating means can comprise at least one
longitudinal elongated element inserted in a longitudinal
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hole of at least one of the half longitudinal internal bodies.
[0013] The heating device can comprise guiding pro-
tuberances (54, 55) able to cooperate with the bearing
for guiding the heating device along a circumferential
path.

[0014] The present invention and its advantages will
be better understood by studying a heating device and
its using, given by way of non-limiting example and illus-
trated by the appended drawings on which:

- Figure 1is a top view of a heating device, in a closed
position, installed on a bearing;

- Figure 2 is a radial cross-section of figure 1 refer-
enced on figure 1;

- Figure 3 is a longitudinal section of the heating de-
vice, referenced on figure 1, in a closed position;

- Figure 4 is a radial cross-section of the heating de-
vice referenced on figure 3, in a closed position;

- Figure 5 is an end view of the heating device refer-
enced on figure 3, in an open position; and

- Figure 6 is a perspective exploded view of the heat-
ing device.

[0015] As illustrated on figures 1 and 2, a heating de-
vice 1 is intended to heat an annular seal 2, this seal 2
being provided with lips and having to be mounted be-
tween an internalring 3 and an external ring 4 of a bearing
assembly 5. For example, the bearing assembly 5 com-
prises at least a row 6 of rolling elements, such as balls,
interposed between annular raceways of the rings 3 and
4, the seal 2 being intended to be mounted in an annular
location 7 provided at an annular end portion of the space
8 between the ring 3 and 4, in which the rolling elements
6 move.

[0016] As illustrated more particularly on figures 3, 4,
5 and 6, the heating device 1 comprises two half longi-
tudinal elongated parts 10 and 11.

[0017] The longitudinal elongated parts 10 and 11
comprise respectively half tubular longitudinal inner bod-
ies 12 and 13, formed as half cylinders, and half longitu-
dinal tubular outer fairings 14 and 15, formed as half cyl-
inders, recovering the half tubular longitudinal inner bod-
ies 12 and 13.

[0018] The halftubularlongitudinalinner bodies 12 and
13 are divided in two successive portions 12a, 12b and
13a, 13b, aligned longitudinally, which are respectively
connected by longitudinal ankles 17 and 18 (figure 6).
[0019] The longitudinal parts 10 and 11 comprise fur-
ther half radial end flanges 19, 20 and 21, 22, formed as
half crowns, which are provided at the opposed ends of
the inner bodies 12 and 13 and the outer fairings 14 and
15.

[0020] The half radial end flanges 19, 20 and 21, 22
comprise edges 19a, 20a and 21a, 22a, which extend
over the outer faces of the outer fairings 14 and 15. Lon-
gitudinal mounting screws 23, 24 and 25, 26 are provided
through the end flanges 19, 20 and 21, 22 and are
screwed in the opposed end portions of the portions 12a,
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12b and 13a, 13b, of the inner bodies 12 and 13.
[0021] When the two longitudinal parts 10 and 11 are
in a close position (figures 1-4), in which the heating de-
vice 1 is in the form of an elongated cylinder, the half
longitudinal inner bodies 12 and 13 form a longitudinal
central channel 27 between them and the opposed half
end flanges 19, 20 and 21, 22 form opposed end aper-
tures 28 and 29 between them, at the ends of the longi-
tudinal channel 27.

[0022] The longitudinal parts 10 and 11 are provided
with a pair of articulating means 30, which are longitudi-
nally spaced apart and which comprise respectively pairs
of projecting lugs 31 and 32 respectively on the outer
fairings 14 and 15 and longitudinal axles 33 which trans-
verse the lugs 31 et 32.

[0023] By these articulating means, the longitudinal
parts 10 and 11 can be pivoted between the said close
position (figures 1-4) and an open position (figure 5) in
which the longitudinal parts 10 and 11 are spaced apart,
such that the channel 27 and the apertures 28 and 29
are opened.

[0024] The longitudinal parts 10 and 11 are also pro-
vided with a pair of locking means 34 for maintaining
them in said close position. The locking means 34 are
spaced apart longitudinally and are located at a position
diametrically opposed to the articulating means 30.
[0025] The locking means 34 comprise respectively
pairs of projecting lugs 35 and 36 respectively on the
outer fairings 14 and 15, which respectively come one
on the other in the said close position, and comprise
threaded rods 37 articulated on the lugs 35 through lon-
gitudinal axle 38.

[0026] The rods 37 can be pivoted between locking
positions (figures 1-4) in which the rods 37 are introduced
in slots 39 of the lugs 36 and released positions (figure
5) in which the rods 37 are out of the slots 39. The rods
37 carry rings 40, nuts 41 and springs 42 between the
rings and the nuts. In the locking position, the nuts 41
apply the ring 40 on the lugs 36 through the springs 42,
so as to maintain the heating device 1 in the said close
position.

[0027] The heating device 1 comprises further elon-
gated longitudinal heating elements 43, 44, 45 and 46,
respectively inserted in longitudinal holes 47, 48, 49 and
50 of the longitudinal portions 12a, 12b and 13a, 13b of
the longitudinal inner bodies 12 and 13. The longitudinal
holes 47 and 48 are aligned, the longitudinal holes 49
and 50 are aligned, the longitudinal holes 47 and 49 are
diametrically opposed and the longitudinal holes 48 and
50 are diametrically opposed.

[0028] The heating elements 43, 44, 45 and 46, which
include electrical resistances, are connected to a com-
mon connector 51, via electrical wires 43a, 44a, 45a and
46a, which is placed in a lateral projecting chamber 52
of the outer fairing 15. The connector 51 is connected to
a feeding wire 53 connected to an electrical source (not
shown). When the heating elements 43, 44, 45 and 46
are connected to the electrical source, the produced heat
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is transferred to the longitudinal inner bodies 12 and 13,
such that the temperature of these bodies 12 and 13 is
controlled and substantially homogenous.

[0029] The outer fairing 14 is provided with projecting
radial guiding rods 54 and 55 which are longitudinally
spaced apart. The rods 54 and 55 are provided with collar
56 and 57 such that the end portions of the rods 54 and
55 are free.

[0030] The heating device 1 can be used as following.
[0031] As illustrated on figures 1 and 2, an operator
places the heating device 1 on the bearing 5, with the
end portions of the guiding rods 54 and 55 introduced in
the space 8 between the rings 3 and 4 and the collar 56
and 57 abutting external annular radial surfaces 59 and
60 of the rings 3 and 4. So, the heating device 1 extends
in a parallel position and at a distance of the radial face
of the bearing 5.

[0032] The operator places the heating device 1 in its
open position previously mentioned (Figure 6).

[0033] The operatorintroduces a portion of the annular
seal 2, longitudinally, between the half longitudinal elon-
gated parts 10 and 11.

[0034] The operator brings closer the half longitudinal
elongated parts 10 and 11 to the close position previously
mentioned and places the blocking means 34 in blocking
position (Figure 1-4).

[0035] So, the portion of the annular seal 2 extends
longitudinally and freely in the channel 27 and through
the end apertures 28 and 29.

[0036] The portion of the annular seal 2 is heated by
the heat of the bodies 12 and 13 including the heating
elements 43, 44, 45 and 46, such that the rigidity of this
portion is decreasing. As the temperature in the channel
27 is controlled and homogenous, the heating of the por-
tion of the seal 2 extending in the channel 27 is controlled
and homogenous.

[0037] The operator moves the heating device 1 cir-
cumferentially along the space 8 of the bearing 5, the
heating device 1 being guided by the guiding rods 54 and
55 engaged in the circumferential edge portion of the
space 8 between the rings 3 and 4.

[0038] As the moving of the heating device 1, the seal
2 slides longitudinally in the channel 27 and portions of
the annular seal 2 are heated. The operator introduces
successively or continuously heated portions of the an-
nular seal 2 into the space 8 of the bearing 5, to the
location 7.

[0039] At the end of the heating operations, the oper-
ator can open the heating device 1, extract the portion
of the seal 2 from the heating device 1 and remove the
heating device 1 for finishing the installation of the annu-
lar seal 2 in the location 7.

[0040] The present invention is illustrated by the de-
scription of an application of a heating device for heating
an annular seal having to be mounted in a bearing in-
cluding one or several rows of rolling elements. The
present invention can also be applied to plain bearings.
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Claims

1. Aheating device for heating a seal, for example hav-
ing to be placed between rings of a bearing, com-
prising two longitudinal parts (10, 11) able to be 5
moved relative to each other between a closed po-
sition in which a longitudinal channel (27) is formed
there between for being transverse longitudinally by
said seal, and an open position in which said seal
can be introduced in and removed out of said 70
channel ; and in which at least one of the said lon-
gitudinal part carries heating means (43-46) for heat-
ing the portion of the seal extending in said channel.

2. Device according to claim 1, in which the said longi- 15
tudinal parts (10, 11) are provided with articulating
means (30) having a longitudinal rotation axis and
are provided with locking means (30) for maintaining
the said longitudinal parts in the said close position.

20

3. Device according to one of claims 1 and 2, in which
the said longitudinal parts (10, 11) comprise half lon-
gitudinal bodies (12, 13) which form there between
said longitudinal channel (27) in said close position
and which carries said heating means (43-46). 25

4. Device accordingto anyone of claims 1 to 3, in which
the heating means comprise at least a longitudinal
elongated element (43-46) including at least an elec-
trical resistance. 30

5. Device according to one of claims 1 and 2, in which
the said longitudinal parts (10, 11) comprise half lon-
gitudinal internal bodies (12, 13) which form there
between said longitudinal channel (27) in said close 35
position and half longitudinal external fairings (14,
15) surrounding said half longitudinal internal bod-
ies, the half longitudinal internal bodies carrying
heating means (43, 46).
40
6. Device according to claim 5, comprising end flanges
(19-22) for fixing together, respectively, half longitu-
dinal internal bodies (12, 13) and half longitudinal
external fairings (14, 15).
45
7. Device according to one of claims 5 and 6, in which
the heating means comprise atleast one longitudinal
elongated element (43-46) inserted in a longitudinal
hole (47-50) of at least one of the half longitudinal
internal bodies. 50

8. Device according to anyone of the preceding claims,
comprising guiding protuberances (54, 55) able to
cooperate with the bearing for guiding the heating
device along a circumferential path. 55
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