
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

19
4 

01
5

A
1

��&��
���������
(11) EP 2 194 015 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
09.06.2010 Bulletin 2010/23

(21) Application number: 07828563.2

(22) Date of filing: 27.09.2007

(51) Int Cl.:
B66B 11/08 (2006.01)

(86) International application number: 
PCT/JP2007/068817

(87) International publication number: 
WO 2009/040913 (02.04.2009 Gazette 2009/14)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC MT NL PL PT RO SE 
SI SK TR
Designated Extension States: 
AL BA HR MK RS

(71) Applicant: Mitsubishi Electric Corporation
Chiyoda-ku
Tokyo 100-8310 (JP)

(72) Inventors:  
• WAKITA, Hideaki

Tokyo 100-8310 (JP)
• MIZUNO, Sachiomi

Tokyo 112-0004 (JP)

(74) Representative: HOFFMANN EITLE
Patent- und Rechtsanwälte 
Arabellastrasse 4
81925 München (DE)

(54) ELEVATOR HOIST

(57) Disclosed is a hoisting machine 23 that opens
a housing 6a of the stator side attaching a brake arm 7
against a rotor side attaching a sheave 8 and a brake
drum 8g, by turning about a shaft pin 9a, as an axis. Also,
according to this hoisting machine 23, a fixing bolt 8d is
inserted to an engaging rod 8a when opening the housing
6a, whereby the engaging rod 8a moves to an upper di-
rection to release a lock apparatus 13 of the housing 6a.
At this time, an end of the engaging rod 8a is inserted to
a screw hole 8k of the brake drum 8g thereby fixing the
brake drum 8g to preclude rotation. Further, as a result
of inserting the fixing bolt 8d to move the engaging rod
8a to the upper direction, a sheave fixing confirmation
switch 15 that positions at an upper direction of the en-
gaging rod 8a is pressed, the power supply to the hoisting
machine 23 is cut off, to preclude the brake drum 8g from
start rotating. In this way, the simplicity and the safety
factors in the maintenance inspection operation of the
hoisting machine 23 are improved.
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Description

TECHNICAL FIELD

[0001] The present invention relates to, for example,
a hoisting machine of a machine room less elevator that
provides simplicity and safety factors in maintenance and
checking operation.

BACKGROUND ART

[0002] The installation number of the machine room
less elevator is on the increase because it does not re-
quire the machine room, and its hoistway pit dimension
and a top part gap can be made small.
[0003] Patent document 1 (see Fig. 1) shows positions
of whereabouts an elevator car, a counter weight and a
hoisting machine are disposed in the hoistway, for a typ-
ical machine less elevator. In patent document 1, return
sheaves are attached to a top part of the hoistway, and
the hoisting machine is placed at a lower direction in the
hoistway. A rope from a return sheave is passed over to
a lower half of the sheave of the hoisting machine, to be
pulled up to a return sheave of the upper direction.
[0004] Patent document 2 (see Fig. 1) illustrates a ro-
tating body and a sheave of the hoisting machine joined
by a bolt to allow their dismantling separately.

Patent document 1: WO2004/080875A1
Patent document 2: JP2005-200221A

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] As discussed in patent document 1, the ma-
chine less elevator has the elevator car and the counter
weight in the hoistway. The hoisting machine is placed
at a spacing between the elevator car and a hoistway
wall.
Upon inspection of the hoisting machine, a space around
the hoisting machine is secured by moving the elevator
car to the upper direction away from the hoisting machine,
and further, a loosening operation of the hoisting rope
being passed over the sheave of the hoisting machine is
performed. For example, lifting up the elevator car and
the counter weight by a chain block or a winch loosens
the hoisting rope. Then, the hoisting machine is removed,
a necessary portion is dismantled, and an inspection of
the hoisting machine is carried out.
Although, patent document 2 improves on the conven-
ience of the dismantling operation of the rotating body
and the sheave of the hoisting machine, however, it is
difficult to dismantle the hoisting machine without secur-
ing the space around the hoisting machine and loosening
operation of the hoisting rope.
As discussed above, there is an issue of taking too much
work in preparation for carrying out the maintenance in-

spection of the hoisting machine.
[0006] The present invention, for example, aims to im-
prove the simplicity and safety factors in the maintenance
inspection operation of the hoisting machine.

MEANS TO SOLVE THE PROBLEMS

[0007] According to present invention, an elevator
hoisting machine comprising a rotor housing attaching a
rotor and a stator housing attaching a stator; wherein the
stator housing is arranged to face the rotor housing, cou-
ples an end portion of the stator housing to an end portion
of the rotor housing with a shaft pin, and turns about the
shaft pin.
[0008] The stator includes a rotating shaft that rotates,
a brake drum that rotates in response to the rotating shaft,
and a sheave that winds a suspension rope for suspend-
ing an elevator car and that rotates in response to the
brake drum; wherein the stator includes a brake arm,
which is arranged at an inner peripheral side of the brake
drum when the stator housing is arranged to face the
rotor housing, whichproceeds to and retracts from the
brake drum, and which presses an inner peripheral face
of the brake drum for braking the break drum when pro-
ceeding to the brake drum.
[0009] The rotor housing and the stator housing are
arranged to face one another and to orthogonally cross
with the rotating shaft; and wherein the stator housing
turns and opens by intersecting with respect to the rotat-
ing shaft.
[0010] The stator housing encloses the brake drum
when the stator housing is arranged to face the rotor
housing, and exposes the brake drum at turning.
[0011] The stator housing has a stator cylindrical part
that forms a cylindrical shape in which one end is opened
and the other end is closed and that encloses the brake
drum from the opened end, and an inner peripheral face
of the stator cylindrical part faces an outer peripheral face
of the brake drum when the brake drum is enclosed.
[0012] The elevator hoisting machine having a plane
face that orthogonally crosses a turning axis of the stator
housing and that includes the rotating shaft of the brake
drum, wherein, at a front side of the rotating shaft of the
turning axis, a distance between an end portion of the
opened side of the inner peripheral face of the stator cy-
lindrical part and the turning axis is shorter than a mini-
mum distance between the outer periphery face of the
brake drum and the turning axis, and wherein, at a depth
side of the rotating shaft of the turning axis, a minimum
distance between the inner peripheral face of the stator
cylindrical part and the turning axis is longer than a dis-
tance between an end portion of the outer peripheral face
of the brake drum of a side closed by the stator cylindrical
part and the turning axis.
[0013] The stator housing further comprises a stator
engaging piece that engages with a mating part, wherein
the rotor housing, as the mating part, comprises a rotor
engaging piece capable of proceeding to and retracting
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from the stator engaging piece, and wherein the rotor
engaging piece suppresses a turning of the stator hous-
ing by engaging to the stator engaging piece, when pro-
ceeding to the stator engaging piece, and releases the
suppression of the turning of the stator housing by dis-
locating from the stator engaging piece, when retracting
from the stator engaging piece.
[0014] The rotor engaging piece includes an insertion
hole portion where a taper attached insertion tool is in-
serted in and pulled out, by moving along an inclination
of the taper of the insertion tool inserted in and pulled out
from the insertion hole portion, retracts from the stator
engaging piece when the insertion tool is inserted to the
insertion hole portion, and proceeds to the stator engag-
ing piece side when the insertion tool is pulled out from
the insertion hole portion.
[0015] The sheave includes a fixing hole portion to
which one end of the insertion tool inserted to the inser-
tion hole portion of the rotor engaging piece is inserted,
and is fixed to preclude rotation by inserting the end of
the insertion tool to the fixing hole portion.
[0016] The elevator hoisting machine, further compris-
ing a sheave power cut off switch that is attached to the
rotor housing in a retracting destination of the rotor en-
gaging piece, and that cuts off power to a rotation appa-
ratus that rotates the sheave when entering the switch;
and wherein the rotor engaging piece enters the sheave
power cut off switch when retracting from the stator en-
gaging piece.
[0017] The elevator hoisting machine, further compris-
ing an insertion tool operation switch that inserts the in-
sertion tool to the insertion hole portion of the rotor en-
gaging piece when the switch is entered.
[0018] The elevator hoisting machine, further compris-
ing a rope restraining tool that includes a screw cut rod
having a columnar shape which is screw cut in a circum-
ferential direction, a rope restraining unit that faces the
suspension rope and that couples to one end of the screw
cut rod, and a handle that rotates the screw cut rod in
the circumferential direction of the screw cut rod and that
moves the screw cut rod forward and backward in a
lengthwise direction of the screw cut rod by a screwing
effect of the screw cut rod; wherein the rope restraining
tool includes the screw cut rod rotated by the handle pro-
ceeds to the rope restraining unit side, and the screw cut
rod that proceeded to the rope restraining side restrains
the suspension rope by pressing the rope restraining unit
against the suspension rope.
[0019] The elevator hoisting machine, further compris-
ing a rope restraining tool that faces the suspension rope,
and a restraining tool operation switch that restrains the
suspension rope by pressing the rope restraining tool
against the suspension rope when the switch is entered.
[0020] The elevator hoisting machine, wherein the sta-
tor housing further comprises a brake arm link piece that
couples to the brake arm; a brake arm guidance rod that
couples to the brake arm link piece; and a brake arm
guidance cam having a projecting portion; wherein, be-

fore turning of the stator housing, the brake arm link piece
is elongated in a retracting direction of the brake arm,
and the brake arm guidance rod is arranged to adjoin to
the brake arm guidance cam at an end portion of the
brake arm guidance rod; and wherein, during turning of
the stator housing, the brake arm guidance rod at the
end portion rides over the projecting portion by moving
over the brake arm guidance cam, accompanied by the
turning of the stator housing; the brake arm link piece is
pushed out at a coupling part with the brake arm guidance
rod, by the brake arm guidance rod riding over the pro-
jecting portion at the end portion, and the brake arm re-
tracts by pulling a coupling part with the brake arm link
piece by the brake arm link piece pushed out at the cou-
pling part with the brake arm guidance rod.
[0021] The brake arm guidance rod includes a guid-
ance elastic body that is stretchable, wherein, after turn-
ing of the stator housing, the brake arm guidance rod
separates from the brake arm guidance cam, and is
pushed back by the guidance elastic body in a reverse
direction from a turning time of the stator housing, the
brake arm link piece is pulled back at the coupling part
with the brake arm guidance rod by the brake arm guid-
ance rod, and the brake arm is pushed back by the brake
arm link piece in a proceeding direction.
[0022] The brake arm guidance rod has an elongate
hole which extends in an elongated direction of the brake
arm guidance rod, and which is serving as a bearing of
a pin for coupling the brake arm link piece.
[0023] The stator housing has an elongate hole which
extends in a proceeding and retracting direction of the
brake arm, and which is serving as a bearing of a pin for
coupling the brake arm and the brake arm link piece.
[0024] The elevator hoisting machine, further compris-
ing a brake arm operating switch that retracts the brake
arm to a position of non-braking time when the switch is
entered.
[0025] The stator housing has an inspection hole that
is opened on a facing portion of the brake arm and the
brake drum.
[0026] The elevator hoisting machine, further compris-
ing a sheave fixing mechanism that fixes the sheave dur-
ing stopping the rotation; and a housing lock mechanism
that suppresses turning of the stator housing when the
stator housing is closed, and releases suppression of the
turning of the stator housing inresponse to fixing of the
sheave by the sheave fixingmechanism.
[0027] The elevator hoisting machine, further compris-
ing a sheave power cut off mechanism that cuts off power
to a rotation apparatus for rotating the sheave, in re-
sponse to the fixing of the sheave by the sheave fixing
mechanism.
[0028] The elevator hoisting machine, further compris-
ing a rope restraining mechanism that restrains a move-
ment of the suspension rope.
[0029] The elevator hoisting machine, further compris-
ing an arm operation mechanism that retracts the brake
arm when the stator housing is turning.
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[0030] The arm operation mechanism pushes out the
brake arm in a proceeding direction before turning of the
stator housing, draws the brake arm in a retracting direc-
tion during turning of the stator housing, and pushes back
the brake arm in the proceeding direction after turning of
the stator housing.

EFFECTS OF THE INVENTION

[0031] According to the present invention, for example,
the stator housing and the rotor housing are rotably cou-
pled with a shaft pin, therefore, an operation of removing
the stator housing from the rotor housing using a tool is
no longer required. The maintenance inspection is facil-
itated by externally exposing the rotor and stator.

PREFERRED EMBODIMENTS FOR CARRYING OUT 
THE INVENTION

First Embodiment

[0032] The hoisting machine of the first embodiment
is configured to allow inspection of its inner portion by
opening a main body of the hoisting machine (the hous-
ing) after fixing the sheave to preclude its rotation while
the hoisting rope is being passed over the sheave.
In other words, the hoisting machine of the first embod-
iment can be inspected without having to heretofore sus-
pend the elevator car and the counter weight by using
the chain block or the winch for releasing a load put on
the hoisting rope that passes over the sheave.
Due to this, the inspection of the inner portion of the hoist-
ing machine is readily carried out while the hoisting rope
is wound around the sheave of the hoisting machine of
the elevator, thereby remarkably reducing time and cost
of the maintenance inspection.
Hereinbelow, the details of the hoisting machine accord-
ing to the first embodiment will be described.
[0033] Fig. 1 illustrates the perspective view showing
the closed state of the hoisting machine 23 according to
the first embodiment.
Fig. 2 illustrates the perspective view showing the
opened state of the hoisting machine 23 according to the
first embodiment.
Opening and closing of the housing 6a for the hoisting
machine 23 of the first embodiment will be described be-
low based on Figs. 1 and 2.
One of the characteristics of the hoisting machine 23 of
the first embodiment is to allow an opening movement
(a turning movement) of the housing 6a for the mainte-
nance inspection.
[0034] The hoisting machine 23 is divided into a rotor
having a sheave 8 and a brake drum 8g, and a stator
having the brake arm 7, an electromagnet 14, and a coil
14a.
The rotor is something that rotates, something that ro-
tates as a driving force, or something that is rotated by
something that rotates as a driving force. The stator is

something that does not rotate, or something that stops
rotation of the rotor.
The rotor is attached to a shaft bearing supporting board
9f (a rotor housing) of a hoisting machine base 9, and
rotates about a rotating shaft that is the attachment por-
tion of the rotor with the shaft bearing supporting board
9f. The stator is attached to the housing 6a (a stator hous-
ing). The housing 6a, in the closed state, is arranged to
face the shaft bearing supporting board 9f of the hoisting
machine base 9. The housing 6a is coupled to an end
portion of the shaft bearing supporting board 9f, with a
shaft pin 9a, at an end portion of a housing frame 6 (the
stator housing) joined to the housing 6a, and turns about
the shaft pin 9a that is a turning axis. With turning of the
housing 6a, the hoisting machine 23 becomes the
opened state in which the housing 6a exposes the brake
drum 8g (see Fig. 2), from the closed state in which the
housing 6a covers and encloses the brake drum 8g (see
Fig. 1).
The housing 6a and the shaft bearing supporting board
9f, in the closed state of the hoisting machine 23, are
arranged to orthogonally cross with the rotating shaft of
the rotor. The housing 6a turns and opens so as to inter-
sect with respect to the rotating shaft of the rotor.
The housing 6a and the shaft bearing supporting board
9f, as in a bivalve shell and a suitcase, turn about the
turning axis, and form the closed state concealing the
inner portions and the opened state exposing the inner
portions. The shaft bearing supporting board 9f is fixed
as a portion of the hoisting machine base 9, and the hous-
ing 6a is the object that turns.
[0035] The maintenance inspection of the hoisting ma-
chine 23 of the first embodiment can be carried out by
exposing to outside, the brake drum 8g and the sheave
8 serving as the rotor and the brake arm 7 serving as the
stator.
Also, the hoisting machine 23 can engage the rotor at-
tached to the shaft bearing supporting board 9f and the
stator attached to the housing 6a, because the housing
6a and the shaft bearing support board 9f are facing one
another.
Moreover, the hoisting machine 23 can conceal the brake
drum 8g before turning, and can exposes the brake drum
8g after the turning.
Furthermore, the hoisting machine 23, because an outer
peripheral face of the brake drum 8g and an inner pe-
ripheral face of the housing 6a are facing one another,
can rotate the sheave 8 moving in response to the oper-
ation of the brake drum 8g, by installing a permanent
magnet 12 along a circumference of the brake drum 8g,
by installing the electromagnet 14 along a circumference
of the housing 6a, and by generating an electromagnetic
force on the electromagnet 14 of the housing 6a.
[0036] Referring to Fig. 2, the housing 5a (a stator cy-
lindrical part) forms a cylindrical shape having an open
end and a closed end, and encloses the brake drum 8g
from the open end side. Upon enclosing the brake drum
8g, the inner peripheral face of the housing 6a faces with
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the outer peripheral face of the brake drum 8g. The hous-
ing 6a comprises the electromagnet 14 and the coil 14a
that rotate the brake drum 8g, at its circumferential por-
tion. The housing 6a provides the brake arm 7 that brakes
the brake drum 8g and a fixing shaft 6k that couples to
a rotor side (an encoder 8f which will be described later),
at its inner cylindrical portion.
The brake arm 7, when the housing 6a is closed as in
Fig. 1, retracts from the inner peripheral side of the brake
drum 8g and proceeds to the inner peripheral face of the
brake drum 8g, and brakes a rotation of the brake drum
8g by pressing the inner peripheral face of the brake drum
8g when the brake arm 7 proceeds to the inner peripheral
face of the brake drum 8g.
Also, the sheave 8 on the rotor side is rotably coupled to
the shaft bearing supporting board 9f of the hoisting ma-
chine base 9, and winds around a hoisting rope 11 (a
suspension rope) that moves the counter weight and the
elevator car up and down. Also, the sheave 8 joins with
the cylindrical brake drum 8g and the encoder 8f that
counts the number of rotations, and rotates in response
to the brake drum 8g.
[0037] Referring to Figs. 1 and 2, the hoisting machine
23 is fixed to an attachment block 3b attached to a hoist-
ing machine attachment upper frame 3 with a bolt 9b.
Also, the hoisting machine base 9 of the hoisting machine
23 is fixed to a hoisting machine attachment lower frame
4 with a bolt 9c. The hoisting machine attachment upper
frame 3 and the hoisting machine attachment lower frame
4 are fixed to a hoisting machine attachment vertical
frame 5, and an attachment block 3a is attached to the
hoisting machine attachment upper frame 3 and the
hoisting machine attachment lower frame 4, and a car
guide rail 2 is attached on the attachment block 3a.
[0038] Fig. 3 is the vertical cross sectional view of the
hoisting machine 23 according to the first embodiment,
showing the vertical cross section of a central portion of
the hoisting machine 23 viewed from the side A indicted
on Fig. 1. Also, Fig. 3 sees through portions of the bolt
9b and the attachment block 3b.
Fig. 4 is the horizontal cross sectional view of the hoisting
machine 23 according to the first embodiment, showing
the horizontal cross section of a central portion of the
hoisting machine 23 viewed from the side B indicated on
Fig. 1. Also, Fig. 4 sees through a portion of a pin 6h.
Fig. 5 is a plan view of the hoi st ing machine 23 according
to the first embodiment.
Figs. 3 to 5 respectively show the hoisting machine 23
where the housing 6a of Fig. 1 is in the closed state.
[0039] Referring to Fig. 3, the fixing shaft 6k of the sta-
tor side is engaged to a hollow portion of the encoder 8f
of the rotor side. Referring to Fig. 4, the brake drum 8g
of the rotor side is stored in between the electromagnet
14 of the stator side and the brake arm 7. As illustrated
in Fig. 2, the electromagnet 14, having a plurality of coils
14a on the circumference, passes electricity through to
the coils 14a, and rotates the brake drum 8g by the gen-
erated electromagnetic force. The permanent magnet 12

is attached on the outer periphery of the brake drum 8g.
Also, the sheave 8 moves the hoisting rope 11 rotating
in response to the movement of the brake drum 8g. The
encoder 8f counts the number of rotations of the sheave
8. Further, during a rotation of the sheave 8, an electro-
magnet apparatus 7c of Fig. 2 passes through the elec-
tricity, and the brake arm 7 is pulled by the generated
electromagnetic force to pull the brake arm 7 apart from
the brake arm 8g.
Further, the passage of electricity to the coil 14a is cut
off during stopping time of the rotation of the sheave 8,
and thereby stopping the rotation of the brake drum 8g.
Further, the passage of electricity to the electromagnet
apparatus 7c is cut off during stopping time of the rotation
of the sheave 8, and thereby pushing out the brake arm
7 by a brake operating spring 7d. Then, in Fig. 4, thep-
ushed-out brake arm 7 presses the inner peripheral face
of the brake drum 8g at a brake shoe 7a attached at a
front, and brakes the brake drum 8g where a rotational
torque is exerted. During the stopping time of the rotation
of the sheave 8, the rotational torque is exerted on the
brake drum 8g due to a balancing force of the elevator
car 27 and the counterweight 32 suspended by the hoist-
ing rope 11.
[0040] Fig. 6 illustrates a partially enlarged view of the
vertical cross section of the hoisting machine 23 accord-
ing to the first embodiment, showing an enlarged lower
portion of the hoisting machine 23 for the cross section
of Fig. 3. Further, Fig. 6 shows a state in which the fixing
bolt 8d has not been fastened.
Fig. 7 is an enlarged view of the engaging rod 8 a and
the fixing bolt 8d that the hoisting machine 23 of the first
embodiment provides.
Fig. 8 is a partially enlarged view of the vertical cross
section of the hoisting machine 23 according to the first
embodiment, showing an enlarged lower portion of the
hosting machine 23 for the cross section of Fig. 3. Fur-
ther, Fig. 8 shows a state in which the fixing bolt 8d has
been fastened.
Fig. 9 is a partially enlarged view of the vertical cross
section of the hoisting machine 23 according to the first
embodiment, showing an enlarged arrangement portion
of the fixing bolt 8d, a detection rod 15c and a sheave
fixing confirmation switch 15 for the cross section of Fig.
8.
The following mechanisms that the hosting machine 23
of the first embodiment has will be described based on
Figs. 6 to 9. A sheave fixing mechanism that fixes the
sheave 8 during the stopping time of the rotation, for
opening the housing 6a; a housing lock mechanism that
releases and suppresses opening of the housing 6a while
suppressing opening (turning) of the housing 6a when
the housing 6a is closed, by operating in response to the
fixing of the sheave 8 of the sheave fixing mechanism;
and a sheave power cut off mechanism that cuts off a
power to a rotation apparatus (the electromagnet 14 and
the coil 14a) for rotating the sheave, by operating in re-
sponse to the fixing of the sheave 8 of the sheave fixing
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mechanism.
One of the characteristics of the hoisting machine 23 of
the first embodiment is to ensure the safety of the main-
tenance operation by applying mechanical and electrical
brakes to the sheave 8 at the same time as releasing the
lock of the housing 6a that is locked and does not open
during the normal operation.
[0041] Referring to Fig. 6, the hoisting machine 23
comprises a bar-type or a board-type engaging rod 8a.
The engaging rod 8a is incorporated to the shaft bearing
supporting board 9f of the hoisting machine base 9. In
the closed state of the housing 6a, an engaging portion
8e at a lower end of the engaging rod 8ais protruded to
a lock apparatus escape window 9d. Also, the hoisting
machine 23 comprises a bar-type or a board-type lock
apparatus 13 having a checkmark shape in cross section.
The lock apparatus 13 at one end has a protruded en-
gaging portion 13b, and the other end is fixed to the hous-
ing 6a with a screw 13a. The lock apparatus 13 extends
from the housing 6a to the shaft bearing supporting board
9f, and the engaging rod 8a extends to an intersecting
direction with respect to the lock apparatus 13 (especial-
ly, an orthogonal direction). In the closed state of the
housing 6a, the engaging portion 13b of the lock appa-
ratus 13, positioned at the lock apparatus escape window
9d, engages to the engaging portion 8e of the engaging
rod 8a. The hoisting machine 23, in the closed state of
the housing 6a, since the engaging rod 8a engages to
the lock apparatus 13, prevents opening of the housing
6a during the normal operation.
The engaging rod 8a (a rotor engaging piece) proceeds
and retracts with respect to the lock apparatus 13, and
when proceeding to the lock apparatus 13 (a stator en-
gaging piece), suppresses opening of the housing 6a (the
stator housing) by engaging to the engaging portion 13b
of the lock apparatus 13, and suppresses the opening of
the housing 6a by dislocating from the engaging portion
13b of the lock apparatus 13 when retracting from the
lock apparatus 13.
[0042] Referring to Fig. 7, the engaging rod 8a at its
upper portion has a taper hole 8b (an insertion hole part)
which is conically inclined in a thickness direction. The
fixing bolt 8d (an insertion tool) is inserted to the taper
hole 8b. Also, the fixing bolt 8d has a taperportion 8nthat
is conically inclined. When the fixing bolt 8d is inserted
to the taper hole 8b, the engaging rod 8a is pulled up
along an inclination of the taper hole 8b and an inclination
of the taper portion 8n, and the engaging portion 8e of
the engaging rod 8a is dislocated from the engaging por-
tion 13b of the lock apparatus 13, and thereby allowing
opening of the housing 6a.
[0043] Referring to Fig. 6, the fixing bolt 8d is inserted
to the taper hole 8b of the engaging rod 8a from a bolt
hole 8r of the shaft bearing supporting board 9f, and an
end of the screw portion is screwed into a screw hole 8k
of the sheave 8 with a bolt tool 16. As shown in Fig. 2, a
plurality of screw holes 8k, circumferentially aligned, is
being open on the sheave 8. with screwing of the fixing

bolts 8d to the screw holes 8k, the sheave 8 is fixed to
preclude it from rotating.
That is, the hoisting machine 23, as shown in Fig. 8, when
the fixing bolt 8d attached to the shaft bearing supporting
board 9f is fastened, the housing 6a is opened by the
release of the lock apparatus 13, at the same time, the
sheave 8 is mechanically fixed by the fixing bolt 8d.
The fixing bolt 8d and the screw hole 8k constitute the
sheave fixing mechanism, and the engaging rod 8a and
the lock apparatus 13 constitute the housing lock mech-
anism.
[0044] Further, in Fig. 9, the hoisting machine 23 com-
prises, on an upper part of the engaging rod 8a, the de-
tection rod 15c incorporated to the shaft bearing support-
ing board 9f of the hoisting machine base 9, and further
comprises, on an upper part of the detection rod 15c, the
sheave fixing confirmation switch 15 (a sheave power
cut off switch) incorporated to the shaft bearing support-
ing board 9f of the hoisting machine base 9.
When the engaging rod 8a is pulled up by fastening of
the fixing bolt 8d to the screw hole 8k, an upper end of
the engaging rod 8a pushes up a spring bearing 15d po-
sitioned at a lower end of the detection rod 15c. Then,
an upper end of the detection rod 15c pushes a detection
portion 15a of the sheave fixing confirmation switch 15.
The sheave fixing confirmation switch 15, while the de-
tection portion 15a is being pushed, cuts off a power to
the hoisting machine 23 (the coil 14a and the electro-
magnet apparatus 7c) to preclude the sheave 8 from start
rotating.
That is, the hoisting machine 23, when the fixing bolt 8d
attached to the hoistingmachine base 9 is fastened, the
housing 6a is opened with the release of the lock appa-
ratus 13, at the same time, the sheave 8 is electrically
braked by the sheave fixing confirmation switch 15.
The sheave fixing confirmation switch 15, the detection
portion 15a, the detection rod 15c, and the spring bearing
15d constitute the sheave power cut off mechanism.
[0045] Further, when the fixing bolt 8d is unfastened,
the engaging rod 8a is pushed down along the inclina-
tionof the papered portion 8n of the fixing bolt 8d by a
return spring 15e attached to the detection rod 15c.
Due to this, when the fixing bolt 8d is unfastened and
removed from the screw hole 8k, the fixing of the sheave
8 by the fixing bolt 8d is released, at the same time, the
power cut off to the hoisting machine 23 is released by
the sheave fixing confirmation switch 15 that detected a
non-pressing down state of the detection portion 15a.
Also, the lock apparatus 13 is locked by the engaging
rod 8a.
[0046] Fig. 10 is a partially enlarged view of the vertical
cross section of the hoisting machine 23 according to the
first embodiment, showing a state that the hoisting rope
11 is fixed by an auxiliary brake 10, from the state of Fig. 8.
The auxiliary brake 10 that fixes the hoisting rope 11 pro-
vided by the hoisting machine 23 of the first embodiment
will be described below based on Fig. 10.
One of the characteristics of the hoisting machine 23 of
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the first embodiment is to increase the safety factor at
the maintenance inspection by comprising the auxiliary
brake 10 that fixes the hoisting rope 11.
[0047] The auxiliary brake 10 includes a rod 10a, a
clamping portion 10e, a handle 10b, and a rotating neck
10d.
The rod 10a (a screw cut randy forming a columnar
shape, has a screw portion 10c that is screw cut in the
circumferential direction. The rod 10a penetrates through
the hoisting machine base fixing board 9k, and the screw
portion 10c is positioned on a screw cut hole of the hoist-
ing machine base fixing board 9k.
The clamping portion 10e (a rope restraining unit) is cou-
pled to an upper end of the rod 10a, and faces with the
hoisting rope 11 so as to clamp the hoisting rope 11 (the
suspension rope) .
The handle 10b is attached at a lower end of the rod 10a,
and moves the rod 10a back and forth in a lengthwise
direction of the rod 10a by a screwing effect of the rod
10a rotating in the circumferential direction of the rod 10a.
Further, the clamping portion 10e and the rod 10a are
coupled through the rotating neck 10d so that the clamp-
ing portion 10e does not rotate even if the rod 10a rotates.
When the handle 10b is rotated in a direction of fastening
the screw portion 10c of the rod 10a with respect to the
hoisting machine base fixing board 9k, the rod 10a is
pushed upward. Then, the clamping portion 10e is
pushed up by the rod 10a. The hoisting rope 11 and the
sheave 8 is pressed from below and restrained.
[0048] The auxiliary brake 10 (a rope restraining tool,
a rope restraining mechanism), wherein the rod 10a ro-
tated by the handle 10b proceeds to the clamping portion
10e side, and the rod 10a proceeded to the clamping
portion 10e side pushes the clamping portion 10e against
the hoisting rope 11 to restrain the hoisting rope 11.
[0049] Upon opening the housing 6a, the sheave 8 is
fixed by the sheave fixing confirmation switch 15 and the
fixing bolt 8d, and further, the hoisting rope 11 is fixed by
the auxiliary brake 10, thereby allowing an opening of
the housing 6a safely.
[0050] The lock apparatus 13 may be attached not only
at a lower side of the hoisting machine 23, but it may also
be attached to any directions such as an upper side, a
right side or a left side. The engaging rod 8a extending
to the lock apparatus 13 is arranged to concord with the
position of the lock apparatus 13, and the sheave fixing
confirmation switch 15 that positions at an end portion of
the engaging rod 8a is arranged to concord with an elon-
gated direction of the engaging rod 8a.
[0051] Figs. 11, 12 and 13 illustrate partially enlarged
views of the vertical cross section of the hoisting machine
23 according to the first embodiment, showing operation
of the rod 6b when the housing 6a is opened from the
state of Fig. 10.
[0052] As shown in Fig. 11, the hoisting machine base
9 has a cam 9g (a brake arm guidance cam) which is
undulated in a shape of trapezoid in cross section at the
hoisting machine base fixing board 9k fixed to the hosting

machine attachment lower frame 4. Also, in the brake
arm 7 arranged inside of the housing 6a, there is the rod
6b (a brake arm guidance rod) coupled through the link
6d (a brake arm link piece) which will be described later.
The rod 6b forms a L-shaped rod including a vertical piece
and a horizontal piece. The rod 6b couples to the brake
arm 7 at an upper portion of the vertical piece. A spring
6n is attached to a central portion of the horizontal piece.
A roller 6c is attached to an end portion of the horizontal
piece.
The cam 9g, the rod 6b, and the link 6d constitute an arm
operation mechanism.
[0053] Accompanied by the opening of the housing 6a,
the roller 6c of the rod 6b climbs up a slope of the cam
9g (see Fig. 11), rides over a top of the cam 9g (see Fig.
12), and goes down a slope of the cam 9g (see Fig. 13).
At this time, the roller 6c climbing up the cam 9g lifts the
rod 6b up. In other words, the rod 6b is lifted up during
the opening of the housing 6a. Further, the rod 6b, during
the closed state of the housing 6a before opening and
during the opened state of the housing 6a after the open-
ing, is pressed down by the spring 6n (a guidance elastic
body).
[0054] Fig. 14 illustrates an enlarged view of the brake
arm 7, the link 6d, and the rod 6b that the hoisting machine
23 of the first embodiment comprises.
A coupling structure of the brake arm 7, the link 6d, and
the rod 6b that the hoisting machine 23 of the first em-
bodiment comprises will be described below based on
Fig. 14.
[0055] Inside of the housing 6a of the hoisting machine
23, there is provided a pair of brake arms 7 that positions
on the right and left. The two brake arms 7 are coupled
to two links 6d. The brake arm 7 and the link 6d are rotably
coupled with a pin 6e, and further, the pin 6e is inlay into
a horizontally extending elongate hole 6f provided on the
housing 6a. The two links 6d at other end are rotably
coupled with each other by a pin 6h, and are coupled to
the rod 6b. The pin 6h is inlay into a vertically extending
elongate hole 6m provided to an upper part of the vertical
piece of the rod 6b. The pair of brake arms 7 and the rod
6b is coupled through the two links 6d.
[0056] Figs. 15 and 16 illustrate the inner portion of the
housing 6a of the hoisting machine 23 according to the
first embodiment.
Fig. 15 illustrates a state in which a position of the rod
6b is lowered before opening the housing 6a. Fig. 16
illustrates a state in which a position of the rod 6b is lifted
up during opening of the housing 6a. Fig. 15 corresponds
to Fig. 10, and Fig. 16 corresponds to Fig. 12.
An operation of the brake arm 7, the link 6d, and the rod
6b that the hoisting machine 23 of the first embodiment
provides will be described below based on Fig. 14.
[0057] Referring to Fig. 15, when the housing 6a is
closed, the link 6d is extended to a retracting direction
(the horizontal direction) of the brake arm 7. The rod 6b
is arranged so that the roller 6c adjoins the cam 9g.
Further, during an non-braking time when the brake drum
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8g is rotating, the electromagnet apparatus 7c passes
an electricity through a coil 7f whereby an electromag-
netic force generated pulls in the brake arm 7 to separate
the brake shoe 7a of the brake arm 7 from the inner pe-
ripheral face of the brake drum 8g. Also, during a braking
time when the rotation of the brake drum 8g is stopped,
the electromagnet apparatus 7c stops supplying electric-
ity to the coil 7f whereby the brake operating spring 7d
pushes out the brake arm 7 to the brake drum 8g. The
pushed-out brake arm 7 suppresses a rotational torque
exerted on the brake drum 8g by pressing the brake shoe
7a against the inner peripheral face of the brake drum
8g. The electromagnet apparatus 7c is fixed to the hous-
ing 6a, and the brake arm 7 is coupled to a coupling rod
7e of the electromagnet apparatus 7c with a pin 7b at an
end portion opposite side from an end portion coupled
to the link 6d. Also, the brake arm 7 is connected to the
brake operating spring 7d attached to the electromagnet
apparatus 7c.
The brake arm 7 is attached in such a way that the brake
shoe 7a will come close to the inner peripheral face of
the brake drum 8g during the non-braking time. For ex-
ample, the brake arm 7 is attached by adjusting a spacing
between the brake shoe 7a and the inner peripheral face
of the brake drum 8g to come to some tenth of millimeters
during the non-braking time. This is done, for example,
to increase braking performance or to suppress a crash-
ing noise between the brake shoe 7a and the brake drum
8g.
[0058] The maintenance operation of the hoisting ma-
chine 23 is performed during the braking time when the
rotation of the brake drum 8g is stopped, for securing
safety. The maintenance inspection, for example, adjusts
a spacing between the brake shoe 7a of the brake arm
7 and the inner peripheral face of the brake drum 8g.
[0059] Herein, the hoisting machine 23 according to
the first embodiment, as shown in Fig. 16, when opening
the housing 6a, the rod 6b is lifted up due to the roller 6c
riding over the cam 9g, and the brake shoe 7a of the
brake arm 7 is pulled apart from the inner peripheral face
of the brake drum 8g via the link 6d. This facilitates open-
ing of the housing 6a.
That is, the rod 6b, accompanied by the opening of the
housing 6a, rides over a projecting portion as the roller
6c moves over the cam 9g, and a coupling part of the
link 6d and the rod 6b is pushed out by the rod 6b riding
over the projecting portion of the cam 9g by the roller 6c.
The brake arm 7 retracts by pulling a coupling part with
the link 6d by the link 6d having been pushed out by the
coupling part with the rod 6b.
Also, the case of closing the housing 6a, likewise, the
hoisting machine 23, due to the rod 6b which is lifted up
by the roller 6c riding over the cam 8g, pulls apart the
brake shoe 7a of the brake arm 7 from the inner peripheral
face of the brake drum 8g. This facilitates closing of the
rod 6b. At this time, the brake arm 7 rotates about the
pin 7b as an axis. Also, an elongate hole 6m provided on
the rod 6b supports a smooth operation of the rod 6b and

the link 6d in the vertical direction, as a bearing of the pin
6h. An elongate hole 6f provided on the housing 6a sup-
ports a smooth operation of the brake arm 7 and the link
6d, in the horizontal direction, as a bearing of the pin 6e.
The elongate hole 6m may be provided on the housing
6a. Further, the elongate hole 6f may be provided on the
link 6d or the brake arm 7.
Further, instead of placing the brake arm 7 on the right
and left, it may be placed above and below. The link 6d,
the rod 6b, the cam 9g, or the elongate hole 6f is arranged
depending on the position of the brake arm 7. Also, the
link 6d may be coupled at a center portion of the length-
wise direction of the brake arm 7, instead of the end por-
tion of the brake arm 7.
Further, the hoisting machine 23 according to the first
embodiment, as described previously, brakes the sheave
8 by the fixing bolt 8d and the sheave fixing confirmation
switch 15, and fixes the hoisting rope 11 by the auxiliary
brake 10.
Therefore, the brake drum 8g will not rotate even if the
brake arm 7 is pulled apart from the brake drum 8g, and
the safety is secured.
One of the characteristics of the hoisting machine 23 of
the first embodiment is to facilitate opening and closing
of the housing 6a by widening a spacing between the
brake shoe 7a of the brake arm 7 and the brake drum 8g.
[0060] Also, the hoisting machine 23 of the first em-
bodiment comprises a maintenance operation power cir-
cuit (not illustrated) for supplying a power to the electro-
magnet apparatus 7c for use in the maintenance opera-
tion. When a switch of the maintenance operation power
circuit (the brake arm operating switch) is pressed down,
the maintenance operation power circuit supplies the
power to the electromagnet apparatus 7c, and the brake
arms 7 are retracted back, to set forth the non-braking
state.
[0061] A maintenance worker, when carrying out the
maintenance operation, presses down the switch of the
maintenance operation power circuit before opening the
housing 6a to set the brake arm 7 to the non-braking
state, and confirms a spacing between the brake shoe
7a of the brake arm 7 and the inner peripheral face of
the brake arm 8g through a brake shoe spacing checking
hole 6p provided on the housing 6a. Then, the mainte-
nance worker opens the housing 6a, and adjusts an in-
stallation position of the brake arm 7 based on the spac-
ing confirmed. As shown in Figs. 1, 2 and 4, three brake
shoe spacing checking holes 6p each are provided on
the right and left on the housing 6a. The three brake shoe
spacing checking holes 6p on the right and left are ar-
ranged respectively along the inner peripheral face of the
brake drum 8g at upper, intermediate, and lower portions
of the brake shoe 7a of the brake arm 7. Also, a cap 6r
is mounted on the brake shoe spacing checking hole 6p
to avoid intrusion of dusts inside the housing 6a.
Also, when the housing 6a is opened, the rod 6b is
pressed down by the spring 6n, and the brake arm 7 is
returned to a position of the braking time, therefore, the
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maintenance worker can also adjust an installation posi-
tion of the brake arm 7 based on the spacing with the
inner peripheral edge (or the electromagnet 14) of the
housing 6a. For example, the maintenance worker press-
es down the switch of the maintenance operation power
circuit while the housing 6 is in the opened state, sets
the brake arm 7 from the braking state to the non-braking
state, measures an inner diameter of the inner peripheral
edge of the housing 6a and an outer diameter (a linear
distance between the brake shoe 7a of the brake arms
7 on the right and left) of the brake arm 7, and adjusts
the installation position of the brake arm 7 based on its
difference.
One of the characteristics of the hoisting machine 23 ac-
cording to the first embodiment is to facilitate the adjust-
ment of the spacing between the brake shoe 7a of the
brake arm 7 and the inner peripheral face of the brake
drum 8g by providing the maintenance operation power
circuit and the brake shoe spaceing checking hole 6p.
[0062] The hoisting machine 23 according to the first
embodiment comprises the link 6d coupled to the brake
arm 7 and the rod 6b coupled to the link 6d, wherein the
brake arm 7 is separated from the brake drum 8g when
the housing 6a turns, due to the rod 6b moving over the
cam 9g accompanied by the turning of the housing 6a.
Therefore, the turning of the housing 6a can be facilitated.
Moreover, the hoisting machine 23 provides the spring
6n to the rod 6b, so that the brake arm 7 returns to the
original position when the housing 6a is opened, thereby
facilitating the position adjustment of the brake arm 7.
Further, the hoisting machine 23 has the elongate hole
6m as the bearing of the rod 6b and the link 6d, thereby
making the operation of the rod 6b smooth.
Further, the hoisting machine 23 has the elongate hole
6f as the bearing of the brake arm 7 and the link 6d,
thereby making the operation of the link 6d smooth.
Further, the hoisting machine 23 comprises the switch
for operating the brake arm 7, whereby the brake arm 7
moves to the position of the non-braking time when the
housing 6a is opened, thereby facilitating the position
adjustment of the brake arm 7.
Further, the hoisting machine 23 has the brake shoe
spacing checking hole 6p on the housing 6a to allow
checking of the spacing between the brake arm 7 and
the brake drum 8g when the housing 6a is open, thereby
facilitating the position adjustment of the brake arm 7.
Further, by opening the housing 6a of the hoisting ma-
chine 23, the maintenance worker can perform adjust-
ments of the coil 14a, the encoder 8f, the electromagnet
apparatus 7c, the bearing, and the like, oiling of various
sliding portions, and cleaning of brake powders.
[0063] Fig. 17 is a horizontal cross section of the hous-
ing 6a and the stator of the hoisting machine 23 according
to the’ first embodiment. Among the configuration of Fig.
4, the housing 6a, the brake drum 8g, the sheave 8, and
the bolt 9a are illustrated. Further, each configuration
shown on Fig. 17, in terms of convenience of explanation,
is illustrated by using a dimension and a spacing that are

different from that shown in Fig. 4.
For the hoisting machine 23 of the first embodiment, a
relation between the housing 6a, the rotor comprised of
the brake drum 8g and the sheave 8, and the bolt 9b will
be described below based on Fig. 17.
The hoisting machine 23 of the first embodiment opens
the housing 6a without hitting the brake drum 8g, by hav-
ing the following relation between the housing 6a, the
rotor comprised of the brake drum 8g and the sheave 8,
and the bolt 9b.
[0064] Fig. 17 showing the state of turning of the hous-
ing 6a is a cross sectional view in plan that orthogonally
crosses the turning axis of the housing 6a and includes
a rotating shaft of the sheave 8 and the brake drum 8g.
Referring to Fig. 17, a point p is the turning axis, an 1-
dot dashed line is the rotating shaft of the brake drum 8g
and the sheave 8, and a dotted line is an axis that or-
thogonally crosses the turning axis and the rotating shaft.
Also, (1) indicates the housing 6a (a stator cylindrical
part) before turning, (2) indicates the housing 6a in a
process of turning, and shows the housing 6a that has
most approached the brake drum 8g at a depth side (a
lower part of Fig. 17) viewed from the turning axis p, (3)
indicates the housing 6a in the process of turning, and
shows the housing 6a that has most approached the
brake drum 8g at a frontal side (an upper part of Fig. 17)
viewed from the turning axis p.
In the description below, the electromagnet 14 and the
coil 14a are regarded as a part of the housing 6a, and
the permanent magnet 12 is regarded as a part of the
brake drum 8g.
[0065] According to the hoisting machine 23, a dis-
tance between an end portion a of the inner peripheral
face at the opened side of the housing 6a and the turning
axis p is shorter than a minimum distance between an
outer peripheral face of the brake drum 8g and the turning
axis p, in other words, a distance between a point b of
the brake drum 8g intersecting first on the dotted line
starting from the turning axis p and the turning axis p in
(1) of Fig. 17.
Also, according to the hoisting machine 23, the minimum
distance between the inner peripheral face of the housing
6a and the turning axis p, in other words, a distance be-
tween the turning axis p and a point c of the housing 6a
intersected by the dotted line in Fig. 17, is longer than a
distance between an end portion d of the outer peripheral
face of the brake drum 8g at the closed side of the housing
6a and the turning axis p.
According to the hoisting machine 23, the shaft pin 9a i
s placed to acquire the above relation, also, a gap i s
provided between the housing 6a and the brake drum 8g
to satisfy the above relation.
According to the hoisting machine 23, by satisfying the
above relation, the housing 6a can turn without sliding to
the brake drum 8g.
[0066] Fig. 18 is a perspective view showing a layout
of the machine room less elevator 101.
Fig. 19 is a plan view showing a layout of the machine
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room less elevator 101.
The hoisting machine 23 of the first embodiment may be
placed on the same position as the conventional machine
room less elevator.
For example, the hoisting machine 23 of the first embod-
iment, as illustrated in Figs. 18 and 19, isplacedinbe-
tween the elevator car 27 and the hoistway wall 1a at a
lower portion of the hoistway 1 of the machine room less
elevator 101. Further, the hoistway 1 shown on Figs. 18
and 19 suspends the elevator car 27 and the counter-
weight 32 by changing a proceeding direction of the hoist-
ing rope 11 by a return sheave 30 and a return sheave
31 placed on top of the hoistway 1.
During the maintenance inspection of the hoisting ma-
chine 23, the elevator car 27 is moved to an upper part
to separate it away from the hoisting machine 23. The
maintenance inspection is performed after securing a
working space around the hoisting machine 23.
[0067] The maintenance operation of the hoisting ma-
chine 23 of the first embodiment is performed according
to the procedures stated below.

(1) secures a working space around the hoisting ma-
chine 23 for the maintenance operation by moving
the elevator car 27 to the upper direction.
(2) applies brakes mechanically and electrically to
the sheave 8 and releases the lock apparatus 13 of
the housing 6a, by fastening the fixing bolt 8d.
(3) fixes the hoisting rope 11 by the auxiliary brake
10.
(4) presses the switch of the maintenance operation-
power circuit, and checks a spacing between the
brake shoe 7a of the brake arm 7 and the inner pe-
ripheral face of the brake drum 8g through the brake
shoe spacing checking hole 6p.
(5) opens the housing 6a and performs the position
adjustment of the brake arm 7 and the other main-
tenance operation.
(6) closes the housing 6a, releases the auxiliary
brake 10, and releases the lock of the housing 6a
and the mechanical and electrical brakes of the
sheave 8 by fastening the fixing bolt 8d.

[0068] In the first embodiment, the elevator hoisting
machine apparatus as per below is described.
The hoistingmachine 23 of the machine room less ele-
vator 101 includes the hoisting rope 11 winding around
the sheave 8 of the hoisting machine 23, the elevator car
27 and the counter weight 32 moving up and down with
respect to one another within the hoistway 1 via the hoist-
ing rope 11. Then, the hoisting machine 23 comprises a
rotor side including the sheave 8 and the permanent mag-
net 12 and a stator side including the electromagnet 14
wounded by the coil 14a at its iron core and the brake
arm 7, wherein the rotor side and the stator side are con-
nected by the shaft pin 9a. The hoisting machine 23 is
configured to allow the opening of the stator side.
Also, the hoisting machine 23 provides the lock appara-

tus 13 operating in response to the fastening of the fixing
bolt 8d that fixes the rotation of the sheave 8, which is
provided to the axis bearing supporting board 9f of the
sheave 8, and the sheave fixing confirmation switch 15.
The power is cut off after confirming that the sheave 8 is
fixed.
Further, the hoisting machine 23 comprises the auxiliary
brake 10 that fixes the sheave 8 and the hoisting rope
11 from outside, besides the fixing bolt 8d. The sheave
8 and the hoisting rope 11 are fixed by fastening the rod
10a having the screw portion 10c with the handle 10b.
Further, the hoisting machine 23 comprises the rod 6b
attaching a roller 6c that moves on the cam 9g in response
to the opening operation of the stator side main body of
the hoisting machine 23, the link 6d, and the elongate
hole 6f extending in the horizontal direction as a bearing
of the lower pivot pin (the pin 6e) of the break arm 7 for
guiding the lower pivot pin of the brake arm 7, and allow-
ing automatic widening of the spacing between the
sheave 8 and the brake arm 7 upon opening the stator
side main body of the hoisting machine 23.
Further, the effect of widening the spacing between the
sheave 8 and the brake arm 7 in case of opening the
stator side main body of the hoisting machine 23 operates
at a start of opening and at a closingonly. In the opened
state of the housing 6a, it is configured in such a way that
the position of the brake arm 7 is in a position of the
braking state of applying the brake during the normal
elevator operation.
Further, the hoisting machine 23 provides the switch and
power used in the maintenance operation for operating
the brake arm 7 by supplying electricity to the electro-
magnet apparatus 7c so as to have the same spacing
between the sheave 8 and the brake arm 7 of the hoisting-
machine 23 as the non-braking state of releasing the
brake during the elevator normal operation.
Further, the rod 6b attaching the roller 6c comprises the
spring 6n and the vertical elongate hole 6m serving as a
link supporting pin hole. The main brake operation of the
elevator will not fail since an effect force from the cam
9g is not applied to the rod 6b during the normal operation
of the elevator when the housing 6a of the hoisting ma-
chine 23 is in the closed state.
Further, according to the hoisting machine 23 , an outer
diameter of the sheave 8 is smaller than an inner diameter
of the housing 6a.
[0069] As described in the foregoing configuration,
even in the state of winding the hoisting rope 11 around
the sheave 8 of the hoisting machine 23 of the elevator,
inside of the hoisting machine 23 can be inspected read-
ily, thereby reducing the time and expense involved in
the maintenance inspection remarkably.
Moreover, the safe maintenance operation is possible
without a need of suspending the elevator car 27 and the
counter weight 32.
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Second Embodiment

[0070] Fig. 20 is a partially enlarged view of the vertical
cross section of the hoisting machine 23 according to the
second embodiment, which corresponds to Fig. 6 of the
first embodiment.
The hoisting machine 23 of the second embodiment is
characterized in providing an electromagnetic rod 18 and
an auxiliary brake 10 that are electrically operated, in
place of the manually-operated fixing bolt 8d and the aux-
iliary brake 10 of the first embodiment.
Other configurations and effects of the hoisting machine
23 of the second embodiment is the same as the hoisting
machine 23 of the first embodiment.
[0071] Referring to Fig. 20, an electromagnet 17 pro-
ceeds and retracts a rod end portion 18a of the electro-
magnetic rod 18 from a fixing hole 22 provided on the
sheave 8. Also, the auxiliary brake 10 is attached to an
electromagnetic rod 19, and the electromagnetic rod 19
proceeds and retracts from the hoisting rope 11 by an
electromagnet 20 fixed to an attachment bracket 21.
[0072] The hoisting machine 23 comprises a press but-
ton for fixing the sheave 8 (an insertion tool operation
switch, and a restraining tool operation switch) (not illus-
trated), and when pressing the press button, the power
is supplied to the electromagnet 17, and, the power sup-
ply to the electromagnet 20 is cut off.
The electromagnet 17 to which the power is supplied
upon pressing of the push button, pushes out the elec-
tromagnetic rod 18 by the electromagnetic force gener-
ated by the passage of electricity through a coil 17a, and
inlays the rod end unit 18a into the fixing hole 22 provided
on the sheave 8. In this way, similar to the first embodi-
ment, the brake drum 8g is fixed, the power supply to the
hoisting machine 23 is cut off, and the lock apparatus 13
of the housing 6a is released.
Further, the electromagnet 20 to which the power supply
is cut off upon pressing of the push button, pushes out
the electromagnetic rod 19 by a spring 20b, and the hoist-
ing rope 11 is pressed against by the auxiliary brake 10.
In this way, similar to the first embodiment, the hoisting
rope 11 and the sheave 8 is fixed by the auxiliary brake
10.
[0073] Further, the hoisting machine 23 cuts off the
power supply to the electromagnet 17 and supplies the
power to the electromagnet 20 upon repressing the push
button.
The electromagnet 17 to which the power supply has
been cut off upon repressing of the push button, pulls out
the rod end unit 18a of the electromagnet rod 18 from
the fixing hole 22 provided on the sheave 8 by using the
spring 17b.
Further, the electromagnet 20 to which the power is sup-
plied upon repressing of the push button, draws the elec-
tromagnetic rod 19 by the electromagnetic force gener-
ated by the passage of electricity through the coil 20a,
and pulls the auxiliary brake 10 apart from the hoisting
rope 11.

[0074] The hoisting machine 23, by providing the in-
sertion tool operation switch, can electrically insert the
electromagnetic rod 18 to the fixing hole 22 of the sheave
8.
[0075] In the second embodiment, the elevator hoist-
ing machine apparatus as per below has been described.
The hoisting machine 23 comprises the electromagnet
17 and the electromagnet rod 18 in place of the fixing
bolt 8d that fixes the rotation of the sheave 8. The hoisting
machine 23 further comprises the lock apparatus 13 that
operates in response to the effect of fixing the sheave 8
by the operation button and the sheave fixing confirma-
tion switch 15 that confirms the fixing of the sheave 8.
The power is cut off when fixing of the sheave 8 is con-
firmed.
Further, the hoisting machine 23 comprises the electro-
magnetic rod 19 and the electromagnet 20 that operate
the auxiliary brake 10 for fixing the sheave 8 and the
hoisting rope 11 from outside. The sheave 8 and the
hoisting rope 11 are fixed by the operation button.

BRIER DESCRIPTION OF THE DRAWINGS

[0076]

Fig. 1 is a perspective view illustrating a closed state
of the hoisting machine 23 according to a first em-
bodiment.
Fig. 2 is a perspective view illustrating an opened
state of the hoisting machine 23 according to the first
embodiment.
Fig. 3 is a vertical cross sectional view of the hoisting
machine 23 according to the first embodiment.
Fig. 4 is a horizontal cross sectional view of the hoist-
ing machine 23 according to the first embodiment.
Fig. 5 is a plan view of the hoisting machine 23 ac-
cording to the first embodiment.
Fig. 6 is a partially enlarged view of the vertical cross
section of the hoisting machine 23 according to the
first embodiment.
Fig. 7 is an enlarged view of an engaging rod 8a and
a fixing bolt 8d that the hoisting machine 23 accord-
ing to the first embodiment provides.
Fig. 8 is a partially enlarged view of the vertical cross
section of the hoisting machine 23 according to the
first embodiment.
Fig. 9 is a partially enlarged view of the vertical cross
section of the hoisting machine 23 according to the
first embodiment.
Fig. 10 is a partially enlarged view of the vertical
cross section of the hoisting machine 23 according
to the first embodiment.
Fig. 11 is a partially enlarged view of the vertical
cross section of the hoisting machine 23 according
to the first embodiment.
Fig. 12 is a partially enlarged view of the vertical
cross section of the hoisting machine 23 according
to the first embodiment.
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Fig. 13 is a partially enlarged view of the vertical
cross section of the hoisting machine 23 according
to the first embodiment.
Fig. 14 is an enlarged view of a brake arm 7, a link
6d, and a rod 6b that the hoisting machine 23 ac-
cording to the first embodiment provides.
Fig. 15 is a drawing illustrating an inner portion of a
housing 6a of the hoisting machine 23 according to
the first embodiment.
Fig. 16 is a drawing illustrating an inner portion of
the housing 6a of the hoisting machine 23 according
to the first embodiment.
Fig. 17 is a horizontal cross sectional view of the
housing 6a and the stator of the hoisting machine 23
according to the first embodiment.
Fig. 18 is a perspective view illustrating a layout of
the machine room less elevator 101.
Fig. 19 is a plan view illustrating a layout of the ma-
chine room less elevator 101.
Fig. 20 is a partially enlarged view of the vertical
cross section of the hoisting machine 23 according
to a second embodiment.

REFERENCE SIGNS LIST

[0077] 1 Hoistway; 1a hoistway will; 2 car guide rail;
2a rail clip; 2b bolt; 3 hoisting machine attachment upper
frame; 3a attachment block; 3b attachment block; 4 hoist-
ing machine attachment lower frame; 5 hoisting machine
attachment vertical frame; 6 housing frame; 6a housing;
6b rod; 6c roller; 6d link; 6e pin; 6 f elongate hole; 6h pin;
6k fixing shaft; 6n spring; 6m elongate hole; 6p brake
shoe spacing checking hole; 6r cap; 7 brake arm; 7a
brake shoe; 7b pin; 7c electromagnetic apparatus; 7d
brake operating spring; 7e coupling rod; 7f coil; 8 sheave;
8a engaging rod; 8b taper hole; 8c spring ; 8d fixing bolt;
8e engaging portion; 8f encoder; 8g brake drum; 8h shaft
bearing; 8k screw hole; 8n tapered portion; 8r bolt hole;
9 hoisting machine base; 9a shaft pin; 9b, 9c bolts; 9d
lock apparatus escape window ; 9e shaft bearing; 9f shaft
bearing supporting board; 9g cam; 9h shaft; 9k hoisting
machine base fixing board ; 10 auxiliary brake; 10a rod;
10b handle; 10c screw portion; 10d rotation neck; 10e
clamping portion; 11 hoisting rope; 12 permanent mag-
net; 13 lock apparatus ; 13a screw; 13b engaging portion;
14 electromagnet; 14a coil; 15 sheave fixing confirmation
switch; 15a detecting portion; 15c detection rod; 15d
spring bearing; 15e return spring; 16 bolt tool; 17 elec-
tromagnet; 17a coil; 17b spring; 18 electromagnetic rod;
18a rod end portion; 19 electromagnetic rod; 20 electro-
magnet; 20a coil; 20b spring; 21 attachment bracket; 22
fixing hole; 23 hoisting machine; 24 rail stand; 25 counter
weight rail; 26 rail stand; 27 elevator car; 28 car floor; 29
car suspension sheave; 30 return sheave; 31 return
sheave; 32 counter weight; 33 suspension sheave; 34
sheave stopping block; 35 sheave stopping beam; 101
machine room less elevator

Claims

1. An elevator hoisting machine comprising a rotor
housing attaching a rotor and a stator housing at-
taching a stator;
wherein the stator housing is arranged to face the
rotor housing, couples an end portion of the stator
housing to an end portion of the rotor housing with
a shaft pin, and turns about the shaft pin.

2. The elevator hoisting machine according to claim 1,
wherein the stator includes a rotating shaft that ro-
tates, a brake drum that rotates in response to the
rotating shaft, and a sheave that winds a suspension
rope for suspending an elevator car and that rotates
in response to the brake drum;
wherein the stator includes a brake arm, which is
arranged at an inner peripheral side of the brake
drum when the stator housing is arranged to face
the rotor housing, which proceeds to and retracts
from the brake drum, and which presses an inner
peripheral face of the brake drum for braking the
break drum when proceeding to the brake drum.

3. The elevator hoisting machine according to claim 2,
wherein the rotor housing and the stator housing are
arranged to face one another and to orthogonally
cross with the rotating shaft; and
wherein the stator housing turns and opens by inter-
secting with respect to the rotating shaft.

4. The elevator hosing machine according to claim 3,
wherein the stator housing encloses the brake drum
when the stator housing is arranged to face the rotor
housing, and exposes the brake drum at turning.

5. The elevator hoisting machine according to claim 3,
wherein the stator housing has a stator cylindrical
part that forms a cylindrical shape in which one end
is opened and the other end is closed and that en-
closes the brake drum from the opened end, and an
inner peripheral face of the stator cylindrical part fac-
es an outer peripheral face of the brake drum when
the brake drum is enclosed.

6. The elevator hoisting machine according to claim 5
having a plane face that orthogonally crosses a turn-
ing axis of the stator housing and that includes the
rotating shaft of the brake drum, wherein, at a front
side of the rotating shaft of the turning axis, a dis-
tance between an end portion of the opened side of
the inner peripheral face of the stator cylindrical part
and the turning axis is shorter than a minimum dis-
tance between the outer periphery face of the brake
drum and the turning axis, and wherein, at a depth
side of the rotating shaft of the turning axis, a mini-
mum distance between the inner peripheral face of
the stator cylindrical part and the turning axis is long-
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er than a distance between an end portion of the
outer peripheral face of the brake drum of a side
closed by the stator cylindrical part and the turning
axis.

7. The elevator hoisting machine according to any one
of claims 1 to 6, wherein the stator housing further
comprises a stator engaging piece that engages with
a mating part, wherein the rotor housing, as the mat-
ing part, comprises a rotor engaging piece capable
of proceeding to and retracting from the stator en-
gaging piece, and wherein the rotor engaging piece
suppresses a turning of the stator housing by engag-
ing to the stator engaging piece, when proceeding
to the stator engagingpiece, and releases the sup-
pression of the turning of the stator housing by dis-
locating from the stator engaging piece, when re-
tracting from the stator engaging piece.

8. The elevator hoisting machine according to claim 7,
wherein the rotor engaging piece includes an inser-
tion hole portion where a taper attached insertion
tool is inserted in and pulled out, by moving along
an inclination of the taper of the insertion tool inserted
in and pulled out from the insertion hole portion, re-
tracts from the stator engaging piece when the in-
sertion tool is inserted to the insertion hole portion,
and proceeds to the stator engaging piece side when
the insertion tool is pulled out from the insertion hole
portion.

9. The elevator hoisting machine according to claim 8,
wherein the sheave includes a fixing hole portion to
which one end of the insertion tool inserted to the
insertion hole portion of the rotor engaging piece is
inserted, and is fixed to preclude rotation by inserting
the end of the insertion tool to the fixing hole portion.

10. The elevator hoisting machine according to any one
of claims 7 to 9 , further comprising a sheave power
cut off switch that is attached to the rotor housing in
a retracting destination of the rotor engaging piece,
and that cuts off power to a rotation apparatus that
rotates the sheave when entering the switch; and
wherein the rotor engaging piece enters the sheave
power cut off switch when retracting from the stator
engaging piece.

11. The elevator hoisting machine according to any one
of claim 8 or 9, further comprising an insertion tool
operation switch that inserts the insertion tool to the
insertion hole portion of the rotor engaging piece
when the switch is entered.

12. The elevator hoisting machine according to any one
of claims 2 to 11, further comprising a rope restrain-
ing tool that includes a screw cut rod having a co-
lumnar shape which is screw cut in a circumferential

direction, a rope restraining unit that faces the sus-
pension rope and that couples to one end of the
screw cut rod, and a handle that rotates the screw
cut rod in the circumferential direction of the screw
cut rod and that moves the screw cut rod forward
and backward in a lengthwise direction of the screw
cut rod by a screwing effect of the screw cut rod;
wherein the rope restraining tool includes the screw
cut rod rotated by the handle proceeds to the rope
restraining unit side, and the screw cut rod that pro-
ceeded to the rope restraining side restrains the sus-
pension rope by pressing the rope restraining unit
against the suspension rope.

13. The elevator hoisting machine according to any one
of claims 2 to 11, further comprising a rope restrain-
ing tool that faces the suspension rope, and a re-
straining tool operation switch that restrains the sus-
pension rope by pressing the rope restraining tool
against the suspension rope when the switch is en-
tered.

14. The elevator hoisting machine according to any one
of claims 2 to 13, wherein the stator housing further
comprises a brake arm link piece that couples to the
brake arm; a brake arm guidance rod that couples
to the brake arm link piece; and a brake arm guidance
cam having a projecting portion;
wherein, before turning of the stator housing, the
brake arm link piece is elongated in a retracting di-
rection of the brake arm, and the brake arm guidance
rod is arranged to adjoin to the brake arm guidance
cam at an end portion of the brake arm guidance
rod; and
wherein, during turning of the stator housing, the
brake arm guidance rod at the end portion rides over
the projecting portion by moving over the brake arm
guidance cam, accompanied by the turning of the
stator housing; the brake arm link piece is pushed
out at a coupling part with the brake arm guidance
rod, by the brake arm guidance rod riding over the
projecting portion at the end portion, and the brake
arm retracts by pulling a coupling part with the brake
arm link piece by the brake arm link piece pushed
out at the coupling part with the brake arm guidance
rod.

15. The elevator hoisting machine according to claim 14,
wherein the brake arm guidance rod includes a guid-
ance elastic body that is stretchable, wherein, after
turning of the stator housing, the brake arm guidance
rod separates from the brake arm guidance cam,
and is pushed back by the guidance elastic body in
a reverse direction from a turning time of the stator
housing, the brake arm link piece is pulled back at
the coupling part with the brake arm guidance rod
by the brake arm guidance rod, and the brake arm
is pushed back by the brake arm link piece in a pro-
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ceeding direction.

16. The elevator hoisting machine according to any one
of claim 14 or 15, wherein the brake arm guidance
rod has an elongate hole which extends in an elon-
gated direction of the brake arm guidance rod, and
which is serving as a bearing of a pin for coupling
the brake arm link piece.

17. The elevator hoisting machine according to any one
of claims 14 to 16, wherein the stator housing has
an elongate hole which extends in a proceeding and
retracting direction of the brake arm, and which is
serving as a bearing of a pin for coupling the brake
arm and the brake arm link piece.

18. The elevator hoisting machine according to any one
of claims 2 to 17, further comprising a brake arm
operating switch that retracts the brake arm to a po-
sition of non-braking time when the switch is entered.

19. The elevator hoisting machine according to any one
of claims 2 to 18, wherein the stator housing has an
inspection hole that is opened on a facing portion of
the brake arm and the brake drum.

20. The elevator hoisting machine according to claim 2,
further comprising a sheave fixing mechanism that
fixes the sheave during stopping the rotation; and a
housing lock mechanism that suppresses turning of
the stator housing when the stator housing is closed,
and releases suppression of the turning of the stator
housing in response to fixing of the sheave by the
sheave fixing mechanism.

21. The elevator hoisting machine according to claim 20,
further comprising a sheave power cut off mecha-
nism that cuts off power to a rotation apparatus for
rotating the sheave, in response to the fixing of the
sheave by the sheave fixing mechanism.

22. The elevator hoisting machine according to claim 2,
further comprising a rope restraining mechanism
that restrains a movement of the suspension rope.

23. The elevator hoisting machine according to claim 2,
further comprising an arm operation mechanism that
retracts the brake arm when the stator housing is
turning.

24. The elevator hoisting machine according to claim 23,
wherein the arm operation mechanism pushes out
the brake arm in a proceeding direction before turn-
ing of the stator housing, draws the brake arm in a
retracting direction during turning of the stator hous-
ing, and pushes back the brake arm in the proceed-
ing direction after turning of the stator housing.
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