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(57) Abstract

An apparatus for pulling roller bearings (6) from a retainer (2), in
which the outer ring (7) of the bearing in question is clamped up, and a
shaft received in the inner ring (8) of the bearing, comprises a device ar-
ranged to grip the bearing and be subjected to a pulling force in the direc- >
tion of the shaft end (16) extending through the bearing for pulling the L—
bearing from the retainer. The gripping device comprises at least one grip-
ping means (13) arranged to be inserted from said shaft end into the bear-
ing between said outer and inner ring in the space (17) between two rolling
elements (9', 10") arranged consecutively in the circumferential direction of
the rings. The gripping means has a projection (19) arranged to, after in-
serting the gripping means into said space, be moved substantially in the
circumferential direction of the rings in behind one of said rolling ele-
ments (9') and upon pulling the gripping means transform the pulling for-
ce into a compressive force acting on the rear side (33) of the rolling ele-

ment and by that on the bearing.
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A method for pulling bearings, a bearing puller and use thereof.

FIELD OF THE INVENTION AND PRIOR ART

The present invention relates to an apparatus for pulling rolling
bearings from a retainer, in which the outer ring of the bearing
in question is clamped up, and a shaft received in the inner ring
of the bearing, according to preamble of the appended claim 1, as
well as a use of such an apparatus and a method for such bearing
pulling.

According to definition rolling bearings comprises ball bearings
as well as roller bearings, although the invention is particularly
well suitable for pulling roller bearings in general and spherical

radial roller bearings in particular.

Rolling bearings may in some cases be clamped up by press fit in a
retainer therefor, said retainer may for example be an end of a
drying cylinder in a paper-making machine, and after a use over a
longer time (perhaps over decades) and a need to change the
bearing because of an irregular run caused by wearing, with
possibly creation of noises as a result, the bearing in question
is often through its outer ring very firmly stuck in the retainer.
It is desired to be able to change the bearing without having to
move the bearing retainer and pull it away from the shaft ex-
tending therethrough and through the bearing, since especially in
the case of bearings within the industry the stops of the opera-
tion have to be made so short as possible so as to keep the costs

thereof low.
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Pulling apparatuses for rolling bearings are already known by the
CH patent publication 421 018 and the European patent application
0087895, said apparatuses having gripping means gripping the outer
ring of the bearing and the inner ring as well as the outer ring
of the bearing, respectively, so as to pull the bearing away from
a retainer therefor (see especially said European patent applica-
tion). However, these apparatuses may only be used to pull ball
bearings, and the gripping means thereof do not grip the bearing
in such a way that they manage to pull bearings being very firmly

clamped up through their outer ring in a retainer.

By way of example it may be mentioned that for spherical radial
roller bearings are used for drying cylinders in paper-making
machines, said bearings being clamped up in ends or gables fixed
on both sides of the cylinder in base plates. Apparatuses of the
already known types mentioned above do not manage to pull any such
bearing from the retainer (the gables) with the shaft projecting
through the gable and the bearing, not at least depending on the
circumstance that no acceptable grip may be obtained in any of the
races of the bearing of this type.'The mode of procedure used
hitherto for changing such bearings has consisted of firstly
disassembling the gable in question from the base plate and remo-
ving the gable from the cylinder by pulling it over the shaft end
thereof and after that press or strike the bearing out of the
gable with a suitable tool. A new bearing is after that pressed
into the gable and this is moved over the shaft and secured to the
base plate again. This procedure is very time-consuming, in
particular since it may lead to dismounting and mounting of parts
of the driving arrangement for the driving of the shaft, and it
generates beside high direct costs related to payment of workers
for carrying out the bearing change a stop of the operation which

may cost much more.
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BRIEF DESCRIPTION OF THE INVENTION

The object of the present invention is to provide an apparatus, a
use and a method of the types mentioned in the introduction, which
lead to a considerably more efficient pulling of rolling bearings
from a retainer, in which the outer ring of the bearing in ques-
tion is clamped up, than has been possible before and also allow
pulling off rolling bearings, especially roller bearings being

very firmly clamped up.

According to the invention this object is obtained by providing an
apparatus, a method and a use defined in the appended claims 1, 15

and 17, respectively.

By the fact that the apparatus has at least one gripping means
arranged to be inserted into the bearings between the outer and
the inner ring into the space between two rolling elements arran-
ged consecutively in the circumferential direction of the rings
and it has a projection arranged to, after the insertion, be
moved substantially in the circumferential direction of the rings
in behind one of said rolling elements, a force pulling the
bearing may be applied on the very rolling element. This makes it
possible to pull bearings clamped up very firmly through the outer
ring thereof in a retaine;, since a very good grip is obtained by
the gripping means because it grips behind a rolling element being
a part of the bearing. The pulling of the rolling element leads to
that this in its turn pulls or more correctly expressed pushes in
front thereof, the two rings between which it is held. Since the
gripping means does not grip any of the rings directly, the
apparatus may accordingly be used to pull bearings with races
having no actual surface or edge to grip, such as roller bearings,

especially spherical radial roller bearings.

Thanks to the way in which the gripping means is designed to grip,
namely from the space between the rolling elements substantially
in the circumferential direction of the rings in behind the one
rolling element, the rolling element may be gripped in spite of
that the bearing is intact with both race rings on place.
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According to a prefered embodiment of the invention the apparatus
comprises at least a support member arranged to, when the gripping
means is inserted in said space and the projection is moved behind
the one rolling element, be pressed into said space between the
gripping means and the other rolling element defining the space
together with said one rolling elément, said support member being
adapted to bear substantially in a circumferential direction of
the rings against the other rolling element as well as against the
gripping means and by abutment on the other rolling element hold
the gripping means in bearing action against and with the pro-
jection behind said one rolling element. The gripping means may by
that be held against leaving the engagement by means of the
projection thereof with the rolling element upon exerting a

compressive force thereon.

According to another preferred embodiment of the invention the

device comprises a plurality of gripping means arranged to grip
the bearing at points regularly distributed over the periphery of
the bearing, a support member being preferably arranged to coope-

rate with each gripping means.

Further advantages and preferred characteristics of the invention

will appear from the following description and the other dependent

claims.
BRIEF DESCRIPTION OF THE DRAWINGS

With reference to the appended drawings below follows a specific
description of a preferred embodiment of the present invention

cited as an example.

In the drawings:

Fig 1 is a very schematic view illustrating a possible use of an

apparatus according to the invention,
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Fig 2 is an enlarged, partly sectioned view of a part of the
apparatus shown in Fig 1 applied to a spherical radial roller
bearing with a part of the outer race ring of the bearing being
broken away for illustrating the application of a gripping means

between the two rings,

Fig 3 is a perspective view of a gripping means included in the

apparatus according to Fig 1,

Fig 4 is a perspecitive view of a support member adapted for
cooperation with the gripping means in Fig 3, and

Fig 5 is a perspective view illustrating a part of the apparatus
according to Fig 1 in an operation position for pulling a spheri-

cal radial roller bearing from a retainer therefor.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT OF THE INVENTION

A preferred embodiment of the apparatus according to the invention
will be described hereafter by way of a not limitative example in
connection with pulling a spherical radial roller bearing from a
retainer 2 fixed to the base plate 1 for mounting the shaft 3 of a
drying cylinder 4 of a paper-making machine in bearings. The
apparatus 5 is applied to one of the retainers 4 for removing the
bearing retained therein, wherein the shaft 3 of the drying
cylinder 4 at the opposite side thereof is mounted in bearings by

a bearing in a similar retainer.

Reference is now made to all Figs. The bearing 6 consists of an
outer race ring 7, an inner race ring 8 movably arranged with
respect thereto as well as rollers 9 rotatably arranged between
the rings, said rollers being held in pairs 10 of rollers arranged
substantially behind each other as seen in the axial direction of
the bearing by roller carriers guided along a flange 11 of the
inner ring 8. Said roller carriers hold two roller pairs arranged

consecutively in the circumferential direction at a substantially
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constant distance from each other. The rollers roll on one hand on

the curved surfaces on the inner ring and on the other on the

spherical roller way 12 of the outer race ring. A bearing of this
type has a very high capacity of radial and axial support. The
outer ring 7 is by means of press fit clamped up in the retainer 2
and may be stuck very firmly in the latter. The inner ring 8 may
rotate with respect to the outer one while the rollers 9 are
running on the spherical roller way oOr path 12. The inner ring may
be fixed to the shaft 3 by a clamping sleeve not shown, said
clamping sleeve then being loosened before the pulling operation,
so that the inner ring becomes freely movable with respect to the

shaft at the moment of the pulling.

The bearing pulling apparatus according to the invention has
gripping means 13 in the form of a gripping arm 14, the outer
portion 15 of which adapted for insertion into a space between two
rollers of the bearing has an arc shape directed substantially
radially and designed to allow the arm 4 to reach in behind a
roller without hitting and being stopped by any of the rings or
roller carriers of the bearing. Said arc shape of the gripping arm
corresponds substantially to the arc shape of the spherical roller
way 12 of the bearing (see dashed lines at the‘ bottom of Fig
2).The gripping arm 14 is adapted to be pushed substantially
axially from the shaft end 16 projecting out of the bearing into
the bearing between the outer and inner ring into the space 17
between two rollers 9 arranged consecutively in the circumferen-
tial direction of the rings. The gripping arm 14 has a recess 18,
which is arranged to by means of the delimiting walls thereof bear
against a roller as seen in the pulling direction 1 behind, by a
projection 19 formed by the recess, and in front of, by the
surface 20 shown in Fig 3, the roller as well as against the
envelope surface thereof directed towards said space by the bottom

wall 21 thereof (see also Fig 2).

It is intended that the gripping arm 14 shall be inserted into
said space in a substantially axial direction into a position in
which the projection 19 is located further rearwardly than and in
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the circumferential direction of the rings laterally with respect
to the rolling element located closest, whereupon the projection
is arranged to be brought behind said rolling element by moving
the arm 14 transversally to the extension thereof substantially in
the circumferential direction of the rings towards the rolling
element 9 into the position shown in Fig 2 by said cutting away.
The apparatus also comprises a support member 22 or support wedge,
which also has a radially directed arc shape, which substantially
corresponds to the arc shape of the gripping arm, but which when
the support member is inserted into the bearing extends in a
substantilly axial direction through substantially the entire
bearing. The support member is adapted to be pushed in between the
gripping means arranged in the gripping position (see Fig 2) and
the two rollers arranged axially consecutively of the roller pair
10, which 1lies in the space in the direction opposite to the
roller 9' gripped around. The support member 22 has preferably a
width substantially in the circumferential direction of the rings
which is slightly larger than the remaining space between the

gripping arms 14 and the other rolling element 10' in the pulling
position of the gripping means. This means that the support member
has to be driven by a certain power into the space between the
gripping arm 14 and the rollers of the roller pair 10, so that it
functions as a wedge by pressing these rollers and the gripping
arm slightly apart so as to be held under pretension therebetween
against leaving the position thereof. Owing to the fact that the
support member 22 bears against both of the axially consecutive
rollers of the roller pair 10, a very stable support for holding
the gripping arm in place is obtained. It appears from Fig 3 that
the gripping means has lateral chamferings so as to go free from
the roller carrier in connection to which it is intended to be
arranged. A support member has also a chamfering along the longi-
tudinal edge adapted to be directed towards the inner race ring
and away from the gripping means (thus, the lowest - most far away
one in Fig 4), but this chamfering does hardly appear in Fig 4.
The chamfering of the support member has the same object as those
of the gripping means, and these chamferings make it possible to
increase the radial thickness of the gripping means and the
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support member in the pulling position thereof, since the roller

carriers may not restrict this to the same great extent as in

absence of chamferings.

It is meant that it shall be possible to pull the bearing from the
retainer 2 and the shaft 3 by applying a pulling or tractive force
on the gripping arm 14, which is transformed through the pro-
jection 19 into a compressive force acting on the rear side 33 of
the roller gripped thereby in the direction of the shaft end 16.
owing to the fact that the gripping arm bears against and gets
support from the roller behind and in front thereof as well as
along the envelope surface thereof and the support member or wedge
presses the gripping means in place, it is possible to transmit
great forces through the projection 19 without causing it to slide
out of its engagement with the roller. How these forces are

provided will be described furtheron.

A high nut 23 is fixed to the end of the gripping arm located
opposite to the projection 19. A threaded axle pin 24 may be
screwed into this nut, so that the gripping arm may be connected
and secured to a carrier 25 in the form of a plate, here circular.
A plurality, here four, axle pins 24 are evenly distributed along
the carrier 25 secured thereto, each of which is connected to a
gripping arm, as the one shown in Fig 3, for inserting gripping
means into spaces substantially evenly distributed over the
circumference of the bearing. In this way no uneven loads are
generated on the bearing on attempting to pulling thereof, which
may possibly cause a lot of seizures. Since the gripping means are
loosenably secured to the respective axle pin they may easily be
changed, and it will be possible to shift between gripping arms of
different dimensions and arc shape in dependence of the size of
the bearings to be pulled off. Support members with dimensions and
arc shapes suitable to each bearing are then of course also

provided.

Axle pins 24 are adjustabiy attached to the carrier 22 through
nuts so as to adapt the position of the carrier with respect to
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the bearing to that desired in every occuring situation. The
carrier 25 has a sleeve 26 substantially axially directed with
respect to the shaft 3 in the operation position thereof, in which
a power means in the form of an hydraulic cylinder 27 is adapted
to be attached. The hydraulic cylinder is through a fluid conduit
28 connected to a hydraulic pump 29 schematically indicated in Fig 7
1. A shaft bit 30 extends axially from the shaft 3 and is secured
thereto. This has an inner channel for vapour and condensate, for
what reason it is closed by means of a support plate 31 (see Fig
1). A member 34 displaceable by means of the piston of the hy-
draulic cylinder 27 in the direction towards the shaft 3 is
arranged to bear against said support plate. Finally, an abutment
32 in the form of a short hydraulic cylinder is arranged at the
opposite end of the drying cylinder 4 between the base plate 1 and
the drying cylinder 4, so as to make a displacement of the drying
cylinder 4 and by that the shaft 3 in the direction of the gable 2
located to the left in Fig 1 impossible.

The function of the apparatus described above is the following:
When pulling a bearing the gripping arms 14 are firstly inserted
 into said space 17 and hooked behind the rolleps. The support
members are after that struck in so as to hold the respective
gripping arm. The gripping arms are then connected to the carrier
25 through the axle pins 24 and the support plate 31 is applied on
the shaft bit 30. The pulling of the bearing may be started when
this has been done. The hydraulic pump 29 is actuated to deliver
compressed fluid to the hydraulic cylinder 27, the piston of which
is pressed in the direction towards the carrier 25 ana presses by
that said member 34 against the support plate 31. The power means
uses in this way the support plate 31 as an abutment for pressing
the carrier 25 in the axial direction away from the shaft bit 30,
the shaft 3 and the retainer 2. This leads to a pulling force in
every gripping arm, which is transformed into a compressive force
applied through each projection on the rear side of the respective
roller, which tends to press the roller and by that the bearing
out of the retainer. Thus, the bearing will be pulled out of the
retainer by the removal of the carrier 25 from the shaft bit 30.
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It would of course also be possible to arrange a power means to
act between a carrier and the retainer itself instead of the
carrier and the shaft, which is the case here. A condition there-
for is of course that the retainer can stand such forces, which
are then also not that easy to apply without harmful uneven loads.
Any type of carrying or lifting means is preferably arranged to
hold the shaft 3 and the drying roll against the gravity when
pulling the bearing and until the new bearing is put into place.

It would of course also be possible that the gripping arms already
from the beginning were arranged on the axle pins when inserting
the gripping arms into the spaces between the outer and inner ring
and the entire apparatus with the carrier 25 is thereafter turned
so as to bring the projections behind the respective roller.
However, the application of the support members would probably in

such a case be a little bit more complicated.

By utilizing the apparatus according to the invention bearings of
the type described above, which may be dimensioned to receive
shafts of the diameter of for example 600 mm, may rapidly and
efficiently be removed from the retainer so as to be changed for a
new one while avoiding long operation stops, since the retainer 2

can remain firmly mounted to the base plate 1 during the entire

pulling operation.

The invention is of course not restricted to the embodiment
described above, but several possibilities to modifications
thereof would be apparent for a man skilled in the art without

departing from the basic idea of the invention.

Although the invention is particularly suited for pulling spheri-
cal roller bearings, it may of course advantageously be utilized
for pulling other types of rolling bearings, primarily roller

bearings.

It would of course be possible to design the gripping arm in a
different way, for example by giving up the recess and arrange a
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projection extending substantially perpendicularly from the arm at
the end thereof and possibly another projection closer to the
centre thereof for receiving support by a front side of a roller.

The power means could of course be of any suitable type, for
example an electrically driven screw, and it would even be pos-
sible to apply it in the form of an axle threadedly received in
the carrier and able to be screwed through the carrier by man-
power so as to remove this from the retainer and by that pull the
bearing out thereof, when smaller bearings are to be pulled.

The support member could be shorter and only bear against one

rolling element.

The projection of the gripping means could have another design
than shown under adaption to the shape of that rolling element
which is intended to be gripped, and such gripping and power
transmission to the rolling element caused thereby may of course
take place in a direction being slightly inclined with respect to

the shaft received in the bearing.

A series of other possible modifications would be completely
apparent to a man skilled in the art, and it would neither be

possible nor motivated to list them all here.
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Claims

1. An apparatus for pulling rolling bearings (6) from a retainer
(2), in which the outer ring (7) of the bearing in question is
clamped up, and a shaft (3) received in the inner ring (8) of the
bearing, said apparatus comprising a device arranged to grip the
bearing and be subjected to a pulling force in the direction of
the shaft end (16) extending through the bearing for pulling the
bearing from the retainer,

characterized in that the gripping device comprises
at least one gripping means (13) arranged to from said shaft end
be inserted into the bearing between said outer and inner ring in
the space (17) between two rolling elements (9', 10') arranged
consecutively in the circumferential direction of the rings, and
that the gripping means has a projection (19) arranged to, after
inserting the gripping means into said space, be moved substan-
tially in the circumferential direction of the rings in behind one
of said rolling elements (9') and upon pulling the gripping means
transform the pulling force into a compressive force acting on the
rear side (33) of the rolling element and by that on the bearing.

2. An apparatus according to claim 1,
characterized in that the gripping means (13) is

formed by an arm (14) adapted to be moved substantially axially
into said space (17) and having at the end thereof said projection
(19) arranged to, when the arm is moved into said space, project
from the rest of the arm substantially in the circumferential

direction of the rings.

3. An apparatus according to claim 2,
characterized in that the arm (14) and the projection

(19) are designed to be inserted into said space into a position
in which the projection is located further rearwardly than the
rolling element (9') located closest and in the circumferential
direction of the rings beside this, and that the projection is
arranged to be brought behind this rolling element by moving the
arm (14) transversally to the extension thereof substantially in



WO 92/11976 13 PCT/SE91/00918

the circumferential direction of the rings towards the rolling

element (9').

4. An apparatus according to any of the claims 1-3,

characterized in that is comprises at least a support
member (22) arranged to, when the gripping means (13) is inserted
in said space (17) and the projection (19) is brought behind said
one rolling element (9'), be pressed into said space between the
gripping means and the other rolling element (10') defining said
space together with said one rolling element, and that the support
member is adapted to bear substantially in the circumferential
direction of the rings against the other rolling element as well
as the gripping means and by abutment on the other rolling element
hold the gripping means to bear against and by the projection (19)
behind said one rolling element (9'), so that the projection can
not leave the bearing action thereof against the rear side (33) of
said one rolling element upon application of said compressive

force thereon.

5. An apparatus according to claim 2 and possibly 3 or 4,
characterdized in that the gripping arm (14) is
adapted to in the pulling position thereof bear against and follow
the shape of the rolling element (9') behind and in front of the
rolling element as seen in the pulling direction as well as
against the side turned to said space (17).

6. An apparatus according to any of the preceding claims,
characterized in that it is adapted for pulling

roller bearings having rollers as rolling elements.

7. An apparatus according to claims 2 and 6 and possibly any of
claims 3-5,

characterized in that the arm (14) has a recess (18)
arranged to in the pulling position thereof through the delimiting
walls thereof bear against a roller (9') behind and in front of
the roller as seen in the pulling direction as well as against the
envelope surface thereof directed to said space (17) and form said
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projection (19) by a delimiting wall thereof belonging thereto and

bearing against the rear side of the roller.

8. An apparatus according to claims 2 and 6 and possibly any of

the preceding claims,

characterized in that it is adapted for pulling
spherical radial roller bearings, and that the projection (19) is
arranged to be moved in behind and transmit said compressive force
to the roller (9') located closest to said shaft end (16) of a
pair (10) of rollers arranged at a mutual distance in the direc-

tion of the shaft.

9. An apparatus according to claim 8,
characterized in that the portion (15) of the arm

(14) adapted to be inserted into said space (17) has an arc shape
directed substantially radially and designed to allow the arm to
reach behind said roller (9') without hitting and be stopped by
any of the rings (7, 8) or the roller carriers of the bearing.

10. An apparatus according to claims 4 and 8 and possibly any of
the other preceding claims,

characterdized in that the support member (22) is
designed to, when it is inserted into said space (17), bear
against both axially consecutively arranged rollers of a pair (10)
of rollers being arranged axially beside each other and movable
along a spherical surface of the outer ring and in the opposite
direction against the gripping arm, and that the support member
(22) has an arc shape directed substantially radially and adapted
to allow the support member to extend substantially axially

substantially through the bearing.

11. An apparatus according to any of the claims 4 and 10,
characterized in that the width of the support member

substantially in the circumferential direction of the rings is
slightly 1larger than the remaining space between the gripping
means (13) and the other rolling element (10) in the pulling
position of the gripping means, and that the support member (22)

<
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is arranged to function as a wedge by being inserted into said
space (17) while pressing the other rolling element and the
gripping means apart so as to be held under pretension therebet-

ween against leaving its position.

12. An apparatus according to any of the preceding claims,

characterized in that the gripping device comprises a
carrier (25) with respect to which a plurality of gripping means
(13) are attachable, and that the carrier is arranged to hold the
gripping means inserted into spaces (17) substantially regularly

distributed over the circumference of the bearing.

13. An apparatus according to claim 12,

characterized in that the apparatus comprises a power
means (27) arranged to act between said carrier (25) and the
bearing retainer (2) or the shaft end (16) so as to remove the
carrier (25) and by that the bearing (6) from the bearing retainer

(2).

14. An apparatus according to claim 13,

characterized in that the power means (27) is fixed
to the carrier (25) and arranged to press an extendable member
(34) in axial direction against said shaft end (16) so as to use
the latter as an abutment when pressing the carrier (25) in the

axial direction away from the bearing retainer (2).

15. A method for pulling rolling bearings (6) from a retainer (2),
in which the outer ring (7) of the bearing in question is clamped
up, and a shaft (3) received in the inner ring (8) of the bearing,
said bearing being gripped by means of a device and a pulling
force is applied to the gripping device in the direction of the
shaft end (16) extending through the bearing for pulling the
bearing from the retainer,

characterized by the following steps

a) a gripping means (13) having a projection (19) and included in
the gripping device is inserted from said shaft end into the
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bearing between said outer and inner ring in the space (17)
between two rolling elements (9', 10') arranged consecutively in

the circumferential direction of the rings,

b) a projection (19) of the gripping means 1is after that moved
substantially in the circumferential direction of the rings in

behind one of said rolling elements (9'), and

c) a pulling force is then applied on the gripping means in the
direction of said shaft end (16), so that this pulling force is
transformed through the latter into a compressive force acting on
the rear side (33) of the rolling element and by that on the

bearing.

16. A method according to claim 15,
characterized in that a support member (22) is

pressed into said space (17) between the gripping means and the
other rolling element (10') defining said space together with said
one rolling element between the steps b) and c), so that the
‘support member comes to bear substantially in the circumferential
direction of the rings against the other rolling element as well
as the gripping means and by abutment on the other rolling element
holds the gripping means to bear against and with the projection
(19) behind said one rolling element (9'), sO that the projection
can not leave the bearing action thereof against the rear side
(33) of said one rolling element on application of said compres-

sive force thereon.

17. A use of the apparatus according to any of the claims 1-14 for
pulling rolling bearings (6) from a retainer (2), in which the
outer ring (7) of the bearing in question is clamped up, and a

shaft (3) received in the inner ring (8) of the bearing.

18. A use according to claim 17,
characterized in that it is spherical radial roller

bearings which are pulled off.
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