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(57) In a machine- roomless elevator, an elevator
traction machine that enables its bearing to easily be re-
placed from one side, comprises a housing 1 for fastening
thereto a magnetic-circuit-constituting stator 2 that gen-
erates electromagnetic force, a stationary shaft 3 adapt-
ed to fit into a bearing 4, within an inner circular area of
the bearing 4, and thereby to dispose the bearing to be
coaxial with the stator 2 axial center, and being detach-
ably fastened to the housing 1 in a space provided in an
area surrounding the center of the housing 1, a one-ro-
tary-element-constituting bearing boss 5 adapted to fit
with the circumference of the bearing as disposed on the
stationary shaft, and able to pass through the space, and
a magnetic-circuit-constituting rotor 6 having a predeter-
mined clearance from the stator, being detachably fas-
tened to the bearing boss 5, located on the inside of the
rotor, and being capable of being directly/indirectly fas-
tened to the housing 1.
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Description

TECHNICAL FIELD

[0001] The present invention relates to traction ma-
chines for use in an elevator and methods of replacing
bearing of the traction machines.

BACKGROUND ART

[0002] In a conventional elevator traction machine in-
stalled in a machine room, in cases where a drive sheave
is replaced due to hoist rope groove wear, and a bearing
or shaft is replaced due to bearing’s rolling-element fa-
tigue, or defective condition such as vibrations, caused
by abnormal shaft abrasion, a method in which by fas-
tening a rotor to a housing, a drive sheave, a shaft, and
a bearing as one part are removed for replacement is
indicated (refer to Patent Document 1).
[0003] Furthermore, in a conventional machine-room-
less elevator, the traction machine is typically disposed
between a hoistway and an elevator car. For this reason,
a case is indicated in which the drive sheave or a motor
are disposed opposing to a lateral wall side of the hoist-
way (Refer to Patent Document 2 and 3).
[0004]

Patent Document 1
Japanese Patent Publication 2004-107048 (pages
1 through 7, and Figs. 1 through 10)
Patent Document 2
Japanese Patent Publication 2000-289954 (pages
1 through 6, and Figs. 1 through 11)
Patent Document 3
Japanese Patent Publication 8-511758 (pages 1
through 15, and Figs. 1 through 4)

DISCLOSURE OF INVENTION

[Problem that the Invention is to Solve]

[0005] In the art in Patent Document 1, because, from
the housing side as viewed along the shaft, a rotor is
fixed and, by demounting a mounting bed located in the
direction opposite to the housing, the drive sheave, the
shaft and the bearing are drawn out as one part, replace-
ment is performed from both sides along the shaft, there-
by requiring a wider replacement space on both side
along the shaft.
[0006] When a machine-roomless elevator adopts a
constitution of the traction machine being set force in
Patent Document 1, the traction machine is disposed be-
tween the hoistway wall and the elevator car. For this
reason, there is a need for shifting toward the hoistway
wall one of the sides of the traction machine along the
shaft, which allows no replacement space to be available
on both sides along the shaft, thereby causing replac-
ment of the drive sheave, the shaft, and the bearing as

one part to become difficult. Furthermore, a problem has
been that even when only the shaft and bearing are re-
placed, because the replacement includes releasing a
hoist rope load by lifting the elevator car, removing the
mounting bed, and demounting the drive sheave, shaft
and bearing, the replacement requires long hours and
costs.
[0007] In a constitution of a traction machine according
to the art in Patent Documents 2 and 3, a problem has
been that since, in a case where a bearing undergoes
damage, the bearing cannot be replaced unless the trac-
tion machine is dismounted, after releasing the load of
elevator-car-lifting hoist rope and demounting the trac-
tion machine itself from its installed position, the traction
machine needs to be dismantled to replace the bearing,
thus requiring long hours and costs for replacement. An-
other problem has been that a need for demounting the
traction machine inside the hoistway leads to further
worsening workability.
[0008] The present invention has been made to solve
above-described problems, and an object of the invention
is to obtain an elevator traction machine that enables
replacement of a shaft to easily be performed unidirec-
tionally in a machine-roomless elevator.

[Means for Solving the Problem]

[0009]  The present invention comprises: a housing for
fixing thereto a magnetic-circuit-constituting stator; a sta-
tionary shaft adapted to fit into a bearing, within the inner
circular area of the bearing, and thereby to dispose the
bearing to be coaxial with the stator axial center and being
detachably fastened to the housing in a space provided
in the area surrounding the center of the housing; a bear-
ing boss adapted to fit with the circumference of the bear-
ing as disposed on the stationary shaft, and able to pass
through the space; and a magnetic-circuit-constituting ro-
tor having a predetermined clearance from the stator,
being detachably fastened to the bearing boss, located
inside the rotor, and capable of being directly/indirectly
fixed to the housing.
[0010] The present invention also comprises; a hous-
ing for fixing thereto a magnetic-circuit-constituting sta-
tor; a stationary shaft adapted to fit into a bearing, within
the inner circular area of the bearing, and thereby to dis-
pose the bearing to be coaxial with the stator axial center,
and being detachably fastened to the housing in a space
provided in the area surrounding the center of the hous-
ing; a magnetic-circuit-constituting rotor through which
the stationary shaft is able to pass, the rotor having a
given clearance from the stator, and capable of being
directly/indirectly fastened to the housing; and a bearing
boss capable of fitting with the circumference of the bear-
ing as disposed on the stationary shaft, and being de-
tachably provided on the inner area of the rotor.
[0011] Furthermore the invention comprises steps of:
directly/indirectly fastening the rotor to the housing;
mounting and demounting the stationary shaft, the bear-
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ing and the bearing boss; inspecting/replacing the bear-
ing; fastening the stationary shaft, the bearing and the
bearing boss, and unfastening directly/indirectly the rotor
having been fastened to the housing.

[Effects of the Invention]

[0012] The present invention has been implemented
with such a constitution, and by a method according to
the constitution, therefore, a traction machine for use in
an elevator that enables a shaft to easily be replaced
unidirectionally, can be achieved.

BRIEF DESCRIPTION OF DRAWINGS

[0013]

Fig. 1 is a front elevation illustrating a traction ma-
chine for an elevator according to Embodiment 1 of
the present invention;
Fig. 2 is a cross-sectional view taken along Line A-
A in Fig. 1;
Fig. 3 is a diagram for explaining time of replacement
shown in Fig. 2;
Fig. 4 is a cross-sectional view corresponding to Fig.
2 of a traction machine of an elevator in Embodiment
2 of the present invention;
Fig. 5 is a diagram for explaining time of replacement
shown in Fig. 4;
Fig. 6 is a cross-sectional view corresponding to Fig.
2 of a traction machine of an elevator in Embodiment
3 of the present invention;
Fig. 7 is a cross-sectional view corresponding to Fig.
2 of a traction machine for an elevator in Embodiment
4 of the present invention;
Fig. 8 is a detailed diagram of Section "B" in Fig. 7;
Fig. 9 is a cross-sectional view when a bearing 4 of
a traction machine for an elevator corresponding to
Fig. 2 in Embodiment 5 of the present invention is
being replaced; and
Fig. 10 is a cross-sectional view of the traction ma-
chine for the elevator corresponding to Fig.2 in Em-
bodiment 6 of the present invention.

[References of Numerals and Symbols]

[0014] "1" is a housing; "1a," fixing holes; "1b," fixing
holes; "2," a stator; "2a," a core section; "2b," coils; "3,"
a stationary shaft; "3a," fixing holes; "3b," jack-up thread-
ed screw holes ; "4," a bearing; "5," a bearing boss; "5a,"
fixing holes; "5b," a drive sheave; "6," a rotor; "6a," a drive
sheave; "6b," braking surfaces; "6c," fixing holes; "6d,"
threaded screw holes; "6e," a circumference; "7," a trac-
tion machine mount; "7a," fixing holes; "7b," threaded
screw holes; "8," a rotation detector; "9," a rotary shaft;
"10," a cover; "11," bolts; "12," an alignment jig; "13,"
bolts; "14," bolts; "15," bolts; "16," bolts; "17," an align-
ment jig; "18," thread studs; and "19," stopper nuts.

BEST MODE FOR CARRYING OUT THE INVENTION

Embodiment 1.

[0015] Fig. 1 is a front elevation illustrating a traction
machine of an elevator according to Embodiment 1 of
the present invention, Fig. 2, a cross-sectional view taken
along Line A-A in Fig. 1.
[0016] Referring to Fig. 2, a stator 2-part of the station-
ary element constituting an electric motor-is fixed inside
the circumference of a housing 1, coils 2b-part of the
stator-is wound around a core section 2a of the stator 2,
and referring to Fig. 1, arranged coaxially with the circu-
lar-shaped housing 1 is a stationary shaft 3 that is fixed
to the housing 1 with bolts 13.
[0017] Referring to Fig. 2, in the stationary shaft 3, a
bearing boss 5 is pivotally held via a bearing 4, coaxially
with the stationary shaft 3, by the bearing 4. Fixing a rotor
6 by bolts 14, coaxially with the bearing boss 5 allows
the rotor 6 to rotate coaxially with the stationary shaft 3.
A rotary element forming part of the motor is constituted
of the bearing boss 5 and the rotor 6, and the rotor 6
includes a drive sheave 6a that causes the hoist rope to
travel, and a braking section 6b.
[0018] Furthermore, the housing 1 is fixed to a traction
machine mount 7 fixed at an installation position. In Em-
bodiment 1, although the housing 1 and the traction ma-
chine mount 7 are separately configured, they may be
integrally constituted.
[0019] A rotation detector 8 that is provided coaxially
with the center axis of the stationary shaft 3 and fixed to
the stationary shaft 3, can detect rotation angles of the
rotor 6 fixed to the bearing boss by engaging a rotary
shaft 9 that is fixed to the bearing boss 5 and capable of
rotating coaxially with the center axis of the stationary
shaft 3. Here, the rotation detector 8 is covered with a
cover 10 so as not to be visually checked from the outside
thereof.
[0020] In addition, fixed to the housing1 are brakes 11
that oppose sliding surfaces 6b of the rotor 6 and have
braking surfaces for acquiring braking force by abutment.
[0021] When an elevator is driven by using the traction
machine in the embodiment, the brakes 11 disengage
abutment of the rotor braking surfaces 6b with the braking
surfaces of the brakes 11, to neutralize the braking force
as well as a controller of the traction machine, not shown,
energizes the coils 2b of the stator 2, by a predetermined
energizing pattern according to a value determined by
the rotation detector 8, which thereby causes the rotor 6
to rotate in a predetermined direction. The rotation of the
rotor 6 can cause an elevator car to travel in predeter-
mined directions and to floors, via a hoist rope engaged
with a drive sheave 6a of the rotor 6.
[0022] Next, a traction machine configuration to be re-
quired associated with replacement of the bearing 4 in
Embodiment 1 of the present invention will be described.
[0023]  Referring to Fig. 2, the outline of the stationary
shaft 3 is set to be larger than that of the bearing boss.
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Furthermore, the stationary shaft 3 is formed with fixing
holes 3a that can be disposed substantially coaxially with
the central axis of the bolts 14 so that the bolts 14 fas-
tening the bearing boss 5 and the rotor 6 together is re-
movable from the rotation detector 8 side, and the hous-
ing 1 and the rotor 6 are formed with fixing holes 1a and
6c that can each be disposed coaxially with them. Fur-
ther, the inner circular portion to which the stationary shaft
3 of the housing 1 is fixed, is set to be smaller than that
of the circumference of the rotor 6, and the traction ma-
chine mount 7 is formed with fixing holes 7a as well.
[0024] The replacement of a bearing 4 will be de-
scribed as below. Fig. 3 is a diagram for explaining a time
of replacing shown in Fig. 2. As the first step, after de-
mounting the cover 10, the bolts 13 that fasten the hous-
ing 1 to the stationary shaft 3 are removed, by passing
through the fixing holes 3a, the bolts 14 that fasten the
rotor 6 to the bearing boss 5 are removed. In this case,
because the housing 1 and such the rotator 6 are fitted,
according to the loose/free fit tolerance, into the station-
ary shaft 3 and the bearing boss 5, respectively, their
positions remain fixed. Here, in the case where either the
housing 1 and the stationary shaft 3, or the rotor 6 and
the bearing boss 5 are not fitted to each other, the bolt
13 or 14 corresponding to those that are not aligned by
fitting needs to be removed after the next step is per-
formed.
[0025] The next step is that an alignment jig 12 having
holes that allow the rotor 6 to be made positioned coax-
ially with the fixing holes 1a, 3a and 7a, is made abut, on
the side of the drive sheave 6a, on a surface perpendic-
ular to the rotor’s rotary shaft, and then, from the rotation
detector 8 side, the alignment jig 12 is fastened with bolts
15 and 16 via the fixing holes 1a, 3a, and 7a. Tightening
the bolts 15 fastens the rotor 6 to the alignment jig 12,
and tightening the bolts 16 fastens the traction machine
7 to the alignment jig 12. In tightening the bolts, there is
a need for precautions to be taken such that the rotation
axis center of the rotor 6 will not deviate from a prede-
termined position.
[0026] The final step is that after jack screws, not
shown, has been passed through jack-up threaded screw
holes 3b provided on the stationary shaft 3 shown in Fig.
1, a jack-up operation permits the stationary shaft 3, the
bearing 4, and the bearing boss 5 to be removed. Here,
the bearing 4 is easy to demount if fitting the stationary
shaft 3 into the bearing 4, and the bearing 4 into the bear-
ing boss 5 are each made according to the loose/free fit
tolerance.
[0027] Then, replacing the bearing 4 with a new one,
and following the above-described steps in reverse order
enables the stationary shaft 3, the new bearing 4 and the
bearing boss to be remounted, and the traction machine
to be restored to an operable condition.
[0028] By constituting the traction machine as de-
scribed above, and using preceedingly-described proc-
ess of replacement of the bearing 4, without releasing a
lifting load that is applied to the drive sheave 6a of the

rotor 6, and produced by lifting an elevator car, the bear-
ing 4 can be replaced with the hoist rope being engaged
with the drive sheave. This arrangement can eliminate a
dangerous work such as shifting a load applied to the
hoist rope 6, to another member. Elimination of the dan-
gerous work can significantly reduce hours for replacing
the bearing 4. A space required for the replacement may
be as large as is needed for inserting the alignment jig
12, being only the space on the rotation detector 8 side.
Therefore, the bearing 4 can be replaced substantially
from one side, thereby requiring no extra replacment
space.
[0029] As preceedingly described, the traction ma-
chine for the elevator in which the bearing 4 can easily
be replaced from one side can be achieved because the
traction machine comprises the housing 1 for fastening
thereto the magnetic-circuit-constituting stator 2 that
generates electromagnetic force, the stationary shaft 3
adapted to fit into the bearing 4, within the inner circular
area of the bearing 4, and thereby to dispose the bearing
to be coaxial with the stator 2 axial center, and being
detachably fastened to the housing 1 in a space provided
in the area surrounding the center of the housing 1, the
one-rotary-element-constituting bearing boss 5 adapted
to fit with the circumference of the bearing as disposed
on the stationary shaft, and able to pass through the
space, and the magnetic-circuit-constituting rotor 6 hav-
ing a predetermined clearance from the stator, being de-
tachably fastened to the bearing boss 5 located inside
the rotor, and capable of being directly/indirectly fastened
to the housing 1.

Embodiment 2.

[0030] In Embodiment 1, the case where replacing the
bearing 4 is performed from the opposite side of the drive
sheave 6a has been described. In Embodiment 2, a case
where such the bearing 4 is replaced from the side of the
drive sheave 6a will be described.
[0031] Fig. 4 is a cross-sectional view corresponding
to Fig.2 of a traction machine of an elevator in Embodi-
ment 2 of the present invention. Here, portions that are
not particularly indicated are the same as those in Em-
bodiment 1, and in Fig. 4, the same symbols as those in
Fig. 2 indicate the same or equivalent parts.
[0032] A constitution differing from the traction ma-
chine in Embodiment 1 will be described as below. In
Embodiment 1, in order to allow the replacement to be
performed from only the side of the rotation detector 8-
the opposite side of the drive sheave 6a-such the fixing
holes 3a for passing therethrough such the bolts 14 that
fasten such the bearing boss 5 to such the rotor 6 have
been formed. In a traction machine in Embodiment 2,
however, in order to allow the replacement to be per-
formed only from the side of the drive sheave 6a, instead
of the fixing holes 3a, the bearing boss 5 is formed with
fixing holes 5a for passing therethrough such the bolts
13 for fastening the housing 1 to such the stationary shaft
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3.
[0033] In the traction machine in Embodiment 2, there
are no fixing holes 1a present, and in place of fixing holes
6c and 7a, threaded screw holes 6d and 7b are formed,
respectively.
[0034] The replacement of a bearing 4 will be de-
scribed as below. Fig. 5 is a diagram for explaining a time
of replacing shown in Fig. 4. As the first step, the bolts
14 that fasten the rotor 6 to the bearing boss 5 are first
removed, by passing through the fixing holes 5 the bolts
14 that fasten the bearing boss 5 to the housing 1, the
bolts 13 that fasten the housing 1 to the stationary shaft
3 are removed. In this case, because the housing 1 and
the rotator 6 are fitted, according to the loose/free fit tol-
erance, into the stationary shaft 3 and the bearing boss
5, respectively, thus their positions remain fixed. Here,
in the case where either the housing 1 and the stationary
shaft 3, or the rotor 6 and the bearing boss 5 are not fitted
to each other, the bolt 13 or 14 corresponding to those
that are not aligned by fitting needs to be removed after
the next step is performed.
[0035] The next step is that an alignment jig 17 having
holes that allow [the rotor 6 and the stationary shaft 3] to
be positioned coaxially with the threaded screw holes 6d
and 7b, is abutted, from the side of the drive sheave 6a,
a surface perpendicular to the rotor’s rotary shaft, and
then the alignment jig 17 is threadably fastened by pass-
ing, from the side of the drive sheave 6a, via fixing holes
that are formed on the alignment jig 17, such the bolts
15 and the bolts 16 through the threaded screw holes 6d
and 7b. Tightening the bolts 15 fastens the rotor 6 to the
alignment jig 17, and tightening the bolts 16 fastens the
traction machine 7 to the alignment jig 17. In tightening
the bolts, there is a need for precautions to be taken such
that the rotation axis center of the rotor 6 will not deviate
from a predetermined position.
[0036] The final step is, not shown, that after jack
screws, not shown, have been passed through jack-up
threaded screw holes corresponding to the jack-up
threaded screw holes 3b in Embodiment 1, a jack-up op-
eration is started, which allows the stationary shaft 3, the
bearing 4, and the bearing boss 5 to be demounted. Here,
the bearing 4 is easy to demount if fitting the stationary
shaft 3 into the bearing 4, and the bearing 4 into the bear-
ing boss 5 are each made according to the loose/free fit
tolerance.
[0037] Then, replacing the bearing 4 with a new one,
and following the above-described steps in reverse order
enables the stationary shaft 3, the new bearing 4 and the
bearing boss to be remounted, and the traction machine
to be restored to an operable condition.
[0038] By constituting the traction machine as de-
scribed above, and using preceedingly-described proc-
ess of replacement of the bearing 4, without releasing a
lifting load that is applied to the drive sheave 6a of the
rotor 6, and produced by lifting an elevator car, the bear-
ing 4 can be replaced with the hoist rope being engaged
with the drive sheave. This arrangement can eliminate a

dangerous work such as shifting a load applied to the
hoist rope 6, to another member. Elimination of the dan-
gerous work can significantly reduce hours for replacing
the bearing 4. A space needed for the replacement may
be that needed for work only on the side of the drive
sheave 6a, i.e., the bearing 4 can be replaced from one
side, which therefore requires no extra replacing space.
[0039] Thus, because Embodiment 2 of the present
invention comprises the housing 1 for fastening thereto
the magnetic-circuit-constituting stator 2 that generates
electromagnetic force, the stationary shaft 3 adapted to
fit into a bearing 4, within an inner circular area of the
bearing 4, and thereby to dispose the bearing to be co-
axial with the stator 2 axial center, and being detachably
fastened to the housing 1 in a space provided in an area
surrounding the center of the housing 1, the magnetic-
circuit-constituting rotor 6 having a predetermined clear-
ance from the stator, being detachably fastened to the
bearing boss 5, located on the inside of the rotor, and
being capable of being directly/indirectly fastened to the
housing 1, and the bearing boss 5 adapted to fit with the
circumference of the bearing as disposed on the station-
ary shaft, and able to pass through the space, then effects
that are the same as those in Embodiment 1 can be ac-
quired.
[0040] Furthermore, in Embodiment 2, during the re-
placement of the bearing 4, there is no need for the align-
ment jig 12 to be positioned on the opposite side of a
place where work is to be performed. Thus, a workspace
completely on only the side of the drive sheave 6a ena-
bles the work to be performed. In addition, the alignment
17 is disposed on the side of the drive sheave 6a, there-
fore, replacement efficiency can be improved according-
ly.

Embodiment 3.

[0041] Embodiment 1 and 2 have utilized the alignment
jigs 12 and 17, respectively, for the replacement of the
bearing 4, whereas in Embodiment 3, a case where re-
placement of the bearing 4 can be performed without
employing alignment jigs 12 and 17 will be described.
[0042] Fig. 6 is a cross-sectional view corresponding
to Fig.2 of a traction machine of an elevator in Embodi-
ment 3 of the present invention. Here, portions that are
not particularly indicated are the same as those in Em-
bodiment 1, and in Fig. 6, the same symbols as those in
Fig. 2 indicate the same or equivalent parts.
[0043] A constitution differing from the traction ma-
chine in Embodiment 1 will be described as below. The
traction machine in Embodiment 2 is formed, in place of
the fixing holes 1a that allow the head portion of the bolts
15 in Embodiment 1 to pass therethrough, with fixing
holes 1b that allow only the threaded portion of the bolts
15 to pass therethrough, as well as is formed, in place
of the fixing holes 6c that has allowed the threaded por-
tion of the bolts 15 to pass, with the threaded screw hole
6e that allow the bolts 15 passed from the opposite side
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of the drive sheave 6a to be threaded thereinto. In Em-
bodiment 3, there are no fixing holes 7a in Embodiment
1 present.
[0044] The replacement of a bearing 4 will be de-
scribed as below. As the first step, after demounting the
cover 10, the bolts 13 that fasten the housing 1 to the
stationary shaft 3 are removed, by passing through the
fixing holes 3a, the bolts 14 that fasten the rotor 6 to the
bearing boss 5 are removed. In this case, because the
housing 1 and the rotor 6 are fitted, according to the loose/
free fit tolerance, into the stationary shaft 3 and the bear-
ing boss 5, respectively, their positions remain fixed.
[0045] As the next step, after jack screws, not shown,
have been passed through the jack-up threaded screw
holes 3b provided on the stationary shaft 3, a jack-up
operation causes the stationary shaft 3, the bearing 4,
and the bearing boss 5 to be moved by a length of D1,
thereby making the rotor 6 abut the housing 1. From the
opposite side of the drive sheave 6a, by passing the
threaded portion of the bolts 15 through the fixing holes
1b, the housing 1 and the rotor 6 are fastened together.
In the tightening, attention needs to be given such that
the rotation axis center of the rotor 6 will not deviate from
the predetermined position, and a length of D2-the di-
mension of an engaged portion for fitting the housing 1
into the stationary shaft 3-is required to be larger than D1.
[0046] As the final step, by further operating jack
screws, not shown, the bearing 4, and the bearing boss
5 can be demounted. Here, the bearing 4 is easy to de-
mount if fitting the stationary shaft 3 into the bearing 4,
and the bearing 4 into the bearing boss 5 are each made
according to the loose/free fit tolerance.
[0047] Then, replacing the bearing 4 with a new one,
and following the above-described steps in reverse order
enables the stationary shaft 3, the new bearing 4 and the
bearing boss to be remounted, and the traction machine
to be restored to an operable condition.
[0048] By constituting the traction machine as de-
scribed above, and using preceedingly-described proc-
ess of replacement of the bearing 4, without releasing a
lifting load that is applied to the drive sheave 6a of the
rotor 6, and produced by lifting an elevator car, the bear-
ing 4 can be replaced with the hoist rope being engaged
with the drive sheave. This arrangement can eliminate a
dangerous work such as shifting a load applied to the
hoist rope 6, to another member. Elimination of the dan-
gerous work can significantly reduce hours for replacing
the bearing 4. A space required for the replacement may
be only that on the opposite side of the drive sheave 6a,
i.e., the replacement of the bearing 4 can be performed
from one side, thereby requiring no extra replacing
space.
[0049] Thus, Embodiment 3 of the present invention
can acquire effects that are the same as those in Em-
bodiment 1.
[0050] In addition, in Embodiment 3, the bearing 4 can
be replaced without a need for the alignment jigs em-
ployed in Embodiment 1 and 2.

Embodiment 4.

[0051] In Embodiment 4, a case where more accurate
work in comparison with that in Embodiment 3 can
achieve the replacement of the bearing 4 will be de-
scribed.
[0052] Fig. 7 is a cross-sectional view corresponding
to Fig.2 of a traction machine for an elevator in Embod-
iment 4 of the present invention; Here, portions that are
not particularly indicated are the same as those in Em-
bodiment 1, and in Fig. 4, the same symbols as those in
Fig.2 indicate the same or the equivalent ones in Fig. 4.
[0053] A constitution differing from the traction ma-
chine in Embodiment 3 will be described as below. Fig.
8 is a detailed diagram of Section "B" in Fig. 7; In the
traction machine in Embodiment 3, in comparison to the
traction machine in Embodiment 3, the housing 1 is pro-
vided with cylindrical fitting surfaces 1c that allow the
housing 1 to be fitted into the circumference 6f of the
rotor 6.
[0054] The replacement of a bearing 4 will be de-
scribed as below. First, the first step is the same as that
described in Embodiment 3.
[0055] The next step is that after jack screws, not
shown, have been threaded into the jack-up threaded
screw holes provided on the stationary shaft 3, a jack-up
operation is started, which moves by a length of D1 the
stationary shaft 3, the bearing 4 and the bearing boss 5,
making the rotor 6 abut the housing 1 while the circum-
ference 6e of the rotor 6, and the fitting surfaces 1c of
the housing 1 are being fitted to each other. From the
opposite side of the drive sheave 6a, by passing the
threaded portion of the bolts 15 through the fixing holes
1b, the housing 1 and the rotor 6 are fastened together.
In tightening the bolts, there is a need for precautions to
be taken such that the rotation axis center of the rotor 6
will not deviate from a predetermined position.
[0056] The final step also enables the stationary shaft
3, the bearing 4, and the bearing boss 5 to be demounted
by the work that is the same as in Embodiment 3.
[0057] Then, replacing the bearing 4 with a new one,
and following the above-described steps in reverse order
enables the stationary shaft 3, the new bearing 4 and the
bearing boss to be remounted, and the traction machine
to be restored to an operable condition.
[0058] By constituting the traction machine as de-
scribed above and also implementing preceedingly-de-
scribed replacing-steps of the bearing 4, not only are ef-
fects acquired as has been described in Embodiment 3,
but also forming the circumference 6e of the rotor 6, and
the fitting surfaces 1c can prevent the rotor 6 from being
further displaced while the bearing 4 is replaced. More-
over, even a fitting portion where the circumference 6e
of the rotor 6, and the fitting surfaces 1c are fitted each
other, can function to support the lifting load, which can
reduce the number of tightening bolts 15, which thereby
allows the hours for the replacement to be reduced.
[0059] It should be understood that Embodiment 4 of
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the present invention can acquire effects that are the
same as those in Embodiment 3.

Embodiment 5.

[0060] In Embodiment 5, in the case where the traction
machine in Embodiment 3 is disposed on the ceiling of
the hoistway, a bearing-4-replacement-method will be
described by which any of the stationary shaft 3, the bear-
ing 4 and the bearing boss 5 can be protected from falling
during their replacement.
[0061] Fig. 9 is a cross-sectional view when a bearing
4 of a traction machine of an elevator corresponding to
Fig. 2 in Embodiment 5 of the present invention is being
replaced. Here, portions that are not particularly indicated
are the same as those in Embodiment 3, and in Fig. 9,
the same symbols as those in Fig. 7 indicate the same
or equivalent parts. The traction machine in Embodiment
5 has the same constitution as the traction machine in
Embodiment 3.
[0062] The replacement of a bearing 4 will be de-
scribed as below. As the first step, after the cover 10 has
been demounted, the bolts 14 that fasten the rotor 6 to
a bearing boss 5 together are removed by passing it
through the fixing holes 3a.
[0063] As the next step, by passing thread studs 18
through the fixing holes 3a, the thread studs 18 are each
threaded into the respective thread screw holes 6d of the
rotor 6, and stopper nuts 19 is each screwed on a pre-
determined place of the respective thread studs 18.
[0064] As the final step, the bolts 13 that fasten the
housing 1 to the stationary shaft 3 are removed, and next,
by starting a jack-up operation after jack screws have
been threaded into the jack-up threaded screw holes 3b
provided on the stationary shaft 3, then the stationary
shaft 3, the bearing 4, and the bearing boss 5 are shifted
by dimension of D1, so that the rotor 6 abuts the housing
1. In this case, because the housing 1 and the rotator 6
are fitted, according to the loose/free fit tolerance, into
the stationary shaft 3 and the bearing boss 5, respective-
ly, thus their positions remain fixed.
[0065] As the final step, not shown, after jack screws,
not shown, have been threaded into the jack-up threaded
screw holes 3b provided on the stationary shaft 3, a jack-
up operation allows the stationary shaft 3, the bearing 4
and the bearing boss 5 to be demounted, when the thread
studs 18 and the nuts 19 permit the stationary shaft 3,
the bearing 4 and the bearing boss 5 to safely be de-
mounted without letting them fall.
[0066] Here, the bearing 4 is easy to demount if fitting
the stationary shaft 3 into the bearing 4, and the bearing
4 into the bearing boss 5 are each made according to
the loose/free fit tolerance.
[0067] Then, replacing the bearing 4 with a new one,
and following the above-described steps in reverse order
enables the stationary shaft 3, the new bearing 4 and the
bearing boss to be remounted, and the traction machine
to be restored to an operable condition.

[0068] Thus, not only does Embodiment 5 of the
present invention provide the same effects as described
in Embodiment 3, but also, in the case where the traction
machine is disposed on the ceiling of a hoistway, while
the stationary shaft 3, the bearing 4 and the bearing boss
5 are being replaced, any of them can be protected from
falling.
[0069] Furthermore, in Embodiment 5, the traction ma-
chine in Embodiment 3 has been described, whereas in
the traction machine set forth in Embodiment 1 and 2,
replacement by similar procedures as in Embodiment 5
can be performed by using the thread studs 18 and the
nuts 19, which can bring about effects.

Embodiment 6.

[0070] In Embodiment 6, a traction machine will be de-
scribed that allows the outer diameter of the drive sheave
to be made smaller and the drive sheave, as part of the
bearing boss 5, to easily be replaced.
[0071] Fig. 10 is a cross-sectional view of a traction
machine for an elevator corresponding to Fig.2 in Em-
bodiment 6 of the present invention. Here, portions that
are not particularly indicated are the same as those in
Embodiment 3, and in Fig. 10, the same symbols as those
in Fig. 7 indicate the same or equivalent parts.
[0072] Differences between a traction machine in Em-
bodiment 6 and that in Embodiment 3 will be described
as below. In Embodiment 5, the drive sheave 6a of the
rotor 6 being present in the traction machine in Embod-
iment 3 is made smaller in the outer diameter, and in
places where the outer diameter portion of the bearing
boss 5 fits into the inner diameter portion of the rotor 6,
part of the outer diameter portion constitutes a drive
sheave 5b.
[0073] The bearing 4 can be replaced in the same way
as in Embodiment 3, in which in Embodiment 1 through
5, the stationary shaft 3, the bearing 4, and the bearing
boss 5 is demounted at once, whereas, in this case, only
the stationary shaft 3 and the bearing 4 are to be de-
mounted. If fitting the bearing 4 into the bearing boss 5
would be performed according to the loose/free fit toler-
ance, demounting only the stationary shaft 3 and the
bearing 4 is possible.
[0074] Furthermore, even when the traction machine
is disposed on the ceiling of the hoistway, the bearing
can safely be replaced by the substantially same method
as in Embodiment 5. In such case, removal of the bolt
14 turns out to be unnecessary.
[0075] Thus, when, by constituting the drive sheave
5b of the bearing boss 5, the drive sheave portion 5a of
the bearing boss 5 is desired to be detached and inspect-
ed, because, although there is a need for the hoist rope
load to be released, the drive sheave portion 5a that is
formed on the bearing boss 5 from the same direction as
in replacement of the bearing 4, i.e., from the opposite
side of the drive sheave 5a, can be replaced, demounting
the traction machine itself is not required, which result-
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antly permits a smaller workspace and reduced replace-
ment time.
[0076] Therefore, Embodiment 6 of the present inven-
tion provides the same effects as those in Embodiment
3and 5, as well as while the hoist rope load needs to be
released, the drive sheave portion 5a that is formed on
the bearing boss 5 can be replaced from the same direc-
tion as in replacement of the bearing 4, i.e., from the
opposite side of the drive sheave 5a, so that the smaller
workspace and the reduced replacement time can be
achieved.
[0077] Moreover, in Embodiment 5, the traction ma-
chine in Embodiment 3 has been explained. It should be
understood that Embodiment 5 is applicable to the trac-
tion machine in Embodiment 1 as well.
[0078] Furthermore, the traction machine set forth in
Embodiment 2 can also constitute the same replacement
as that in Embodiment 5 by using, in the similar proce-
dures, the thread studs 18 and the nuts 19, which can
bring about effects.

INDUSTRIAL APPLICABILITY

[0079] The present invention is applicable to a traction
machine for use in a machine-roomless elevator, and
methods of replacing a bearing therefor.

Claims

1. A traction machine for an elevator, the traction ma-
chine characterized in comprising:

a housing for fixing thereto a magnetic-circuit-
constituting stator; a stationary shaft adapted to
fit into a bearing, within an inner circular area of
the bearing, and thereby to dispose the bearing
to be coaxial with the stator axial center, and
being detachably fastened to the housing in a
space provided in an area surrounding the cent-
er of the housing;
a bearing boss adapted to fit with the circumfer-
ence of the bearing as disposed on the station-
ary shaft, and able to pass through the space;
and
a magnetic-circuit-constituting rotor having a
predetermined clearance from the stator, being
detachably fastened to the bearing boss, locat-
ed on the inside of the rotor, and being capable
of being directly/indirectly fixed to the housing.

2. A traction machine for an elevator as recited in claim
1, characterized in that the rotor is formed with a
drive sheave portion.

3. A traction machine for an elevator, the traction ma-
chine characterized in comprising:

a housing for fixing thereto a magnetic-circuit-
constituting stator; a stationary shaft adapted to
fit into a bearing, within an inner circular area of
the bearing, and thereby to dispose the bearing
to be coaxial with the stator axial center, and
being detachably fastened to the housing in a
space provided in an area surrounding the cent-
er of the housing;
a magnetic-circuit-constituting rotor through
which the stationary shaft is able to pass, the
rotor having a given clearance from the stator,
and capable of being directly/ indirectly fastened
to the housing; and
a bearing boss capable of fitting with the circum-
ference of the bearing as disposed on the sta-
tionary shaft, and being detachably provided on
an inner area of the rotor.

4. A traction machine for an elevator as recited in claim
3, characterized in that the rotor is formed with a
drive sheave.

5. A traction machine for an elevator as recited in either
claim 1 or 3, characterized in that the bearing boss
is formed with a drive sheave.

6. A method of replacing the bearing of the traction ma-
chine for the elevator as recited in either claim 1 or
3, the method characterized in comprising the
steps of:

directly/indirectly fastening the rotor to the hous-
ing; demounting the stationary shaft, the bearing
and the bearing boss;
inspecting/replacing the bearing; fastening the
stationary shaft, the bearing and the bearing
boss; and
unfastening directly/indirectly the rotor having
been fastened to the housing.
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