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Description
Field of the Invention

[0001] Theinventionrelatesto an elevatorsystem, and
more particularly, to vertical driving of a rope-type eleva-
tor.

Background Art

[0002] For a conventional rope-type elevator, there
has hitherto been employed an elevator system as shown
in Fig. 7, wherein a passenger car 2 and a counterweight
3 are usually suspended by a plurality of main ropes 5;
the main ropes 5 are hoisted by way of a traction sheave
of a hoisting machine 4 having the main ropes 5 therea-
round, thereby causing the car 2 to ascend or descend;
and the car 2 is stopped by means of a brake 17 provided
on the hoisting machine 4. However, there has recently
been proposed an elevator system which does not use
any conventional main ropes, suspends a car and a coun-
terweight through use of a suspension rope, and causes
the car to ascend by means of driving either the car or
the counterweight or both through use of a drive rope.
[0003] Japanese Patent Application Laid-Open No.
151180/1996 describes an elevator system. As shown
in Fig. 8, a suspension rope 6 suspends a car 2 and a
counterweight 3 through use of a conventional, so-called
2-to-1 rope arrangement. One end of a drive rope 7 is
connected to the car 2, and the other end of the same is
connected to the counterweight 3. A point of the rope 7
somewhere between the car 2 and the counterweight 3
is passed around a traction sheave of a hoisting machine
4 which is installed in a lower part of a hoistway and
equipped with a magnetic brake (brake). The car is
caused to ascend or descend by means of lowering either
the car or the counterweight through use of the hoisting
machine. When an attempt is made to stop the car, the
magnetic brake restrains the drive rope by means of the
magnetic brake.

[0004] Further, Japanese Patent Application Laid-
Open No. 156855/1997 or PCT WO 98/29326 describes
another elevator system. As shown in Fig. 9, the suspen-
sion rope 6 suspends the car 2 and the counterweight 3
by means of a conventional, so-called 1-to-1 rope ar-
rangement. One end of the drive rope 7 is connected to
the counterweight 3. The drive rope 7 is routed and
passed around the hoisting machine 4, which has a brake
and is mounted in an upper or lower part of the hoistway.
The rope is routed so as to pass around a turnaround
pulley mounted on the end of the hoistway opposite the
hoisting machine 4. The rope is connected to the coun-
terweight, thus realizing endless connection. The coun-
terweight is caused to ascend or descend by means of
rotation of the hoisting machine, thereby hoisting or low-
ering the car provided at the other end of the suspension
rope. When an attempt is made to stop the car, the hoist-
ing machine, on which the drive rope is passed around,
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is constrained by means of the brake.

[0005] European Patent Application EP0731052 de-
scribes another elevator system. As shown in Fig. 10,
the suspension rope (main cable) 6 constitutes a con-
ventional, so-called 1-to-1 rope arrangement and sus-
pends the car 2 and the counterweight 3. One end of the
drive rope (drive cable) 7 is anchored to an upper part of
the hoistway, and the rope is routed downward and is
passed around a suspension pulley. The rope is then
routed upward and passed around a diverting pulley
mounted on upper part of the hoistway. The rope then
turns its direction to be routed downward and is passed
around a traction sheave of the hoisting machine 4 in-
stalled in lower part of the hoistway. The rope is again
routed upward and is passed around a diverting pulley
provided in a lower portion of the counterweight 3. The
rope is again routed downward to the lower part of the
hoistway, where the other end of the drive rope is an-
chored. This elevator system is functionally analogous
to that described previously, except for a difference in
rope arrangement; that is, the drive rope shown in Fig. 9
is modified to be routed through use of the so-called 2-
to-1 rope arrangement.

[0006] Japanese Patent Application Laid-Open No.
124259/1997 describes another elevator system. The
system employs a rope arrangement identical with those
shown in Figs. 9 and 10 in relation to the layout of the
suspension rope 6 and the drive rope 7. However, the
hoisting machine 4 having a brake is mounted on the
counterweight 3. A turnaround pulley is disposed in lieu
ofthe hoisting machine mounted in the hoistway. Accord-
ingly, the hoisting machine 4 mounted on the counter-
weight 3 takes up the drive rope 7, whereby the counter-
weight 3 ascends, and the car 2 descends. Stoppage of
the car 2 can be implemented by means of restraining
the rotation of the hoisting machine 4 through use of the
brake.

[0007] Inany of the previously-described elevator sys-
tems, the suspension rope is arranged separately from
the drive rope. In order to stop a car, the car is stopped
by way of the drive rope and the suspension rope through
use of the brake accompanying the hoisting machine.
Therefore, the drive and suspension ropes require cer-
tainty and reliability, and redundancy with an adequate
margin and a high degree of reliability are sought. When-
ever an elevator is operated, the drive rope is susceptible
to reciprocal friction at the time of transmission of driving
force from the traction sheave. Therefore, the life of the
drive rope tends to become shorter than that of the sus-
pension rope. When only the drive rope is replaced with
anew one, the car or counterweight must be firmly
clamped by a guide rail provided in the hoistway so as
to prevent occurrence of hoisting or lowering of the car.
[0008] WO 98/29326 discloses an elevator rope ar-
rangement in which the elevator car and the counter-
weight, travelling along guiderails in an elevator shaft,
are supported by a suspension rope. Further, a separate
hoisting rope is attached to either the upper or lower part
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of the counterweight or to the upper or lower part of the
elevator car.

[0009] Further, document US 3,174,585 A discloses a
hoisting mechanism for elevators having a hoisting rope
secured to the bottom of the car and secured to the coun-
terweight. An upper idler sheave is provided with a brake.
[0010] Accordingly, the invention aims at providing an
elevator system which can lessen the foregoing require-
ment (or burden) for the drive rope, diminish the number
of drive ropes, and facilitate replacement of the drive
rope, by means of placing a suspension rope for sus-
pending a car and a counterweight separately from a
drive rope which hoists and lowers the car or counter-
weight when connected therewith. Moreover, the burden
associated with the certainty and reliability of the drive
rope can be lessened, and the number of ropes can be
reduced. Further, replacement of the drive rope is facil-
itated, and adegree of freedom in selecting specifications
for the drive rope is increased. As a result, space-saving
in an elevator system is attained.

Disclosure of the Invention

[0011] The present invention is directed toward an el-
evator system in which vertically-movable elements, con-
sisting of a car and a counterweight, are connected to a
suspension rope (i.e. a first rope) and in which the sus-
pension rope is passed around a first turnaround pulley
having a brake, in a position between the respective
nodes of the vertically-movable elements. A drive rope
(second rope) is passed around a traction sheave for
driving purpose and a second turnaround pulley, which
are provided separately an respective ends of the
hoistway . The drive rope is then connected to the verti-
cally-movable element. The elevator is caused to ascend
or descend by means of the drive rope. Here, the verti-
cally-movable elements are caused to ascend or de-
scend by means of rotational control of the traction
sheave. In other words, the elevator controller is char-
acterized in that the suspension rope is separated from
the drive rope and a brake is provided an the suspension
rope.

Brief Description of the Drawings
[0012]

Fig. 1 shows an elevator system according to a first
embodiment; that is, a conceptual rendering show-
ing the configuration of an elevator system according
to the invention;

Fig. 2 is a fragmentary view showing a turnaround
pulley for a suspension rope when viewed along line
A-A shown in Fig. 1;

Fig. 3 shows an elevator system according to a sec-
ond embodiment; that is, a conceptual rendering
showing the configuration of an elevator system ac-
cording to the invention;
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Fig. 4 is a fragmentary view showing the surround-
ings of a turnaround pulley for a drive rope shown in
Fig. 3;

Fig. 5 shows an elevator system according to a third
embodiment; that is, a conceptual rendering show-
ing the configuration of an elevator system according
to the invention;

Fig. 6 is a vertical projection view of the elevator sys-
tem shown in Fig. 5;

Fig. 7 is a conceptual rendering showing the config-
uration of a first conventional elevator system;

Fig. 8 is a conceptual rendering showing the config-
uration of a second conventional elevator system;
Fig. 9 is a conceptual rendering showing the config-
uration of a third conventional elevator system;

Fig. 10 is a conceptual rendering showing the con-
figuration of a fourth conventional elevator system;
and

Fig. 11 is a conceptual rendering showing the con-
figuration of a fifth conventional elevator system.

Best Modes for Implementing the Invention

[0013] The presentinvention provides an elevator sys-
tem which suspends a car and a counterweight through
use of a suspension rope (first rope), the rope being
passed around and suspended on a (first) turnaround
pulley for use with a suspension rope, and which drives
and causes the car to ascend or descend by means of a
drive rope (second rope) connected to the car or coun-
terweight, wherein the drive rope is driven by means of
atraction sheave for driving purpose provided at one side
of a hoistway, and hoisting or lowering action of the car
is regulated by means of a brake provided on the turna-
round pulley for the suspension rope. In other words, the
suspension rope and the drive rope are separated from
each other. The pulley provided on the side of the sus-
pension rope is equipped with abrake. Hence, the burden
associated with the certainty and reliability of the drive
rope can be lessened, thereby enabling relaxation of
specifications for the drive rope or a reduction in the
number of ropes. Consequently, the configuration of
equipment provided an the side of the drive rope can be
simplified or down sized. Therefore, the invention is par-
ticularly effective for an elevator which involves tight re-
strictions an the space for installing elevator equipment
and which has no particular machine room.

First Embodiment

[0014] Fig. 1is a conceptual view showing the config-
uration of an elevator system according to a first embod-
iment of the present invention. Fig. 2 shows a turnaround
pulley for use with a suspension rope when viewed from
line A-A shown in Fig. 1.

[0015] Throughout the drawings, reference numeral 1
designates a hoistway in which an elevator system is
installed; 2 designates a car which moves vertically
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through the hoistway 1 while carrying passengers; 6 des-
ignates a suspension rope suspending the car 2 at one
end thereof; 3 designates a counterweight suspended at
the other end of the suspension rope 6; and 8 designates
a turnaround pulley for use with a suspension rope, the
turnaround pulley 8 being provided at the top of the hoist-
way and turning the direction of extension of the suspen-
sionrope 6. Reference numeral 7 designates a drive rope
whose one end is connected to the counterweight 3. The
drive rope 7 is routed upward and is passed around a
traction sheave 10 for use with a drive rope. Subsequent-
ly, the rope is routed downward and is passed around a
turnaround pulley 11 for use with a drive rope provided
in alower part of the hoistway 1. The drive rope 7 is again
routed upward within the hoistway 1, and the other end
of the drive rope is connected to the counterweight 3.
Reference numeral 13 designates a tension applicator
which applies tension to the drive rope by way of the
turnaround pulley 11. The tension applicator provided in
the embodiment is realized by means of attaching a
weight to the extremity of a lever. Various methods are
available for applying tension to the drive rope, and the
method should not be limited to the present embodiment.
Reference numeral 20 designates a equipment mount
beam provided in an upper part of the hoistway 1. The
beam is placed an a structure (not shown) of a building
constituting the hoistway 1 or an a structure (not shown)
of an elevator, such as a guide rail (which will be de-
scribed later). Further, the turnaround pulley 8 for use
with a suspension rope or the traction sheave 10 for use
with a drive rope is attached to the beam.

[0016] AsshowninFig.2 ,reference numeral 17=des-
ignates a brake; 18 designates a brake shoe which con-
stitutes the brake 17 and is pressed against the turna-
round pulley 8; 19 designates a speed sensor for detect-
ing the number of rotations an the basis of rotations of
the turnaround pulley 18, that is, the speed of the verti-
cally-moving car 2 ; and 21 designates a mount plate
used for fastening the turnaround pulley 8 to the equip-
ment mount beam 20. The turnaround pulley 8 has a
structure which generates sufficient friction between the
pulley and the suspension rope 6 at the time of stop or
emergency stop (e.g., a so-called V-shaped groove, an
undercut groove, or a fully-wrapped structure).

[0017] The elevator system having the foregoing con-
struction according to the invention will now be described.
[0018] In the elevator, passengers get an or of f the
car 2 by means of opening an unillustrated door located
at an elevator hall and a door (not shown) of the car 2.
The car is then caused to ascend or descend to a pre-
determined destination floor and the door is caused to
open and close, thus transporting the passengers. When
the car 2 moves up or down, the counterweight 3 sus-
pended at the other end of the suspension rope 6 simul-
taneously moves in the opposite direction. At the time of
travel, the turnaround pulley 8 is disengaged from the
brake shoe 18 by means of the brake 17 provided an the
turnaround pulley 8 , thereby enabling transportation of
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the suspension rope 6. The traction sheave 10 is rotated
by means of driving a hoist motor 4 (see Fig. 7) mounted
an the traction sheave 10, thereby actuating the drive
rope 7 so as to cause the counterweight 3 to ascend or
descend. In other words, the counterweight 3 is caused
to ascend or descend by means of imparting torque of
the traction sheave 10 to the drive rope 7. As a result,
the car 2 connected to the other end of the suspension
rope 6 moves vertically. When the car 2 has stopped in
conjunction with halt of the hoist motor 4, the brake 17
is activated to lock the turnaround pulley 8, thus holding
the car 2 stationary.

[0019] In such an elevator system, in the event that,
for example, any anomalies have arisen in the drive rope,
the brake 17 provided on the turnaround pulley 8 is ac-
tivated, thereby holding the car without fail. Thus, a re-
duction in the number of drive ropes or relaxing specifi-
cations for ropes can be easily realized. When the drive
rope 7 is to be replaced, the drive rope 7 can be removed
without involvement of a special step to fasten the car 2
and the counterweight 3, because the car 2 and the coun-
terweight 3 are suspended by the suspension rope by
way of the turnaround pulley 8 restrained by the brake
17. Accordingly, replacement of the drive rope 7 obviates
special processing for fixing the car and the counter-
weight. Moreover, the number of ropes to be replaced is
low, and working processes become simple. Therefore,
the replacement can be implemented more readily than
the conventional elevator.

[0020] In such an elevator system, the suspension
rope 6 and the drive rope 7 are used separately. Partic-
ularly, friction stemming from acceleration and deceler-
ation of the elevator between the traction sheave 10 and
the rope is burdened on the drive rope 7. The suspension
rope 6 has no engagement with the traction sheave 10
and is engaged with the turnaround pulley 8, which in-
volves generation of friction only in the event of emer-
gency stop. The life of the suspension rope 6 can be
made longer than in the existing elevator system. Con-
sequently, the number of main ropes 5 can be made less
than that employed in the conventional elevator system,
by means of reviewing specifications for the ropes.
[0021] By means of providing the turnaround pulley 8
with the speed sensor 19, a car speed sensor or a car
position sensor can be provided independently of the
hoisting machine or the drive rope 7. The movement of
the car can be ascertained without taking into consider-
ation slippage arising between the drive rope 7 and the
traction sheave; that is, the movement can be ascer-
tained directly withoutinvolvement of a drive system. Par-
ticularly, even if an anomaly has arisen in a speed control
system or drive rope system, the speed or position of the
car can be readily detected, independently of the drive
system. More specifically, if the car has become uncon-
trollable for reasons of an anomaly in the drive control or
drive rope system while a light load is exerted on the car,
the car is accelerated upward by means of a weight dif-
ference existing between the car and the counterweight.
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An emergency car stop (not shown) is usually ineffective
for upward movement. For this reason, conventionally
the car cannot be stopped until the counterweight reach-
es a buffer (not shown) provided on the part of the coun-
terweight. According to the invention, the speed of the
car can be detected directly and the car can be stopped
directly. Hence, a more reliable system can be provided.
According to the embodiment, one turnaround pulley 8
is equipped with the speed sensor 19 and the brake 17,
thereby readily enabling mechanical or electrical coop-
erative operation (not shown). Hence, the invention en-
ables immediate countermeasures against an anoma-
lous speed, thereby contributing to an improvement in
reliability of the elevator system.

[0022] The drive rope 7 and the suspension rope 6 are
separated from each other, and the suspension rope 6
can effect stopping operation. Consequently, the burden
associated with the functions required for specifications
of the drive rope 7 is lessened. Further, replacement of
the drive rope becomes easy. Therefore, the specifica-
tions for the drive rope 7 can be made different from those
forthe main rope 5 employed in the conventional elevator
system. More specifically, for example, the drive rope 7
is changed from a steel rope to a synthetic fiber rope.
Further, there may be employed belts or ropes of various
geometries; e.g., one or a plurality of flat ropes or belts
formed into a flat plate shape or one or a plurality of V-
shaped ropes or belts, formed by coating with synthetic
resin, [one or a plurality of ropes] that are superior in
transmitting torque to the traction sheave. As a result,
the traction sheave 10 or the turnaround pulley 11 can
be made smaller by means of reduction in their diame-
ters. Further, material or surface treatment which gener-
ates high friction between the sheave and the rope can
be readily applied to the elevator. Consequently, there
is facilitated layout and design of equipmentin an elevator
system which has no separate machine room and in
which all pieces of equipment are provided within a hoist-
way.

[0023] The present embodiment has described the el-
evator system such that the traction sheave 10 is placed
in the upper part of the hoistway 1 and the turnaround
pulley 11is placedin the lower part of the same. However,
the invention is not limited to the embodiment; the same
effect can be achieved even when the former is placed
in the lower part of the hoistway and the latter is placed
in the upper part of the same. Particularly, the traction
sheave is integral with a hoisting machine and usually
fairly heavy. If the traction sheave is placed in the lower
part of the hoistway, the weight of the traction sheave
can be utilized as a part of a weight for the tension ap-
plicator 13.

[0024] The embodiment has been described such that
the drive rope 7 is connected to the counterweight 3 and
causes the counterweight 3 to ascend or descend. How-
ever, it is obvious that the same effect can be achieved
even when the drive rope 7 is connected to the car 2 and
causes the car 2 to ascend or descend.
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[0025] In this way, the suspension rope and the drive
rope are arranged separately from each other, and the
turnaround pulley for use with a suspension rope is
equipped with a brake. By means of passing the drive
rope around a hoisting machine, use of a rope differing
in material and geometry from that used for a conven-
tional elevator becomes feasible. Use of the resultantly-
downsized equipment enables implementation of an el-
evator system which facilitates layout of the equipment.

Second Embodiment

[0026] Figs. 3 and 4 show a second embodiment of
the invention. Fig. 3 is a conceptual view showing the
configuration of an elevator system according to the
present invention. Fig. 4 is a fragmentary view showing
the surroundings of a turnaround pulley for a drive rope
shown in Fig. 3.

[0027] Although the first embodiment employs the so-
called 1-to-1 rope arrangement for the drive rope 7, a 2-
to-1 rope arrangement may be employed in the present
embodiment so as to diminish the load or drive torque
exerted on the traction sheave 10 or turnaround pulley
11. The tension applicator 13 also has the same function,
but the structure thereof has been changed.

[0028] In Figs. 3 and 4, those elements, which are the
same as those shown in Figs. 1 and 2, are labeled with
the same reference numerals. Reference numeral 16
designates a guide rail of the tension applicator 13; 22
designates a weight mounted on the tension applicator
13; 23 designates a cam attached to the tension appli-
cator 13; and 24 designates a position switch which is to
be engaged with the cam 23 and detects a vertical travel
distance of the tension applicator 13 by means of en-
gagement with the cam. Reference numeral 25 desig-
nates an upward turnaround pulley attached to an upper
part of the counterweight 3; and 26 designates a down-
ward turnaround pulley attached to a lower part of the
counterweight 3. Reference numeral 27 designates an
oil damper which connects the tension applicator 13 to
a fastening section such as the guide rail 16 and damps
vertical oscillation of the tension applicator 13.

[0029] The elevator system according to the invention,
which has the foregoing construction and is shown in the
embodiment, will now be described.

[0030] The present embodiment is basically identical
with that shown in the first embodiment, and explanations
will be given primarily of a difference between the em-
bodiments. The drive rope 7 assumes a 2-to-1 rope ar-
rangement, and the tension applicator 13 of the drive
rope 7 is equipped with the position switch 24 which is
activated in association with vertical movement of the
tension applicator 13 . The traction sheave 10 is provided
in a lower part of the hoistway 1, and the turnaround
pulley 11 is provided in an upper part of the hoistway 1.
[0031] Inthe elevator system according to the present
embodiment, one end of the drive rope 7 is fastened to,
e.g. , the equipment mount beam 20 (or the pulley mount
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plate 21 shown in Fig. 3). The rope 7 is then routed down-
ward and passed around the upward turnaround pulley
25 attached to the upper part of the counterweight 3,
thereby suspending the counterweight. The rope is then
routed upward and passed around the turnaround rope
11 provided in the upper part of the hoistway. The drive
rope 7 is then routed downward and passed around the
traction sheave 10 disposed in the lower part of the hoist-
way. The rope is then routed upward and passed around
the downward turnaround pulley 26 attached to a lower
portion of the counterweight. The rope is routed down-
ward and fastened to the structure (not shown) at the
lower part of the hoistway.

[0032] The tension applicator 13 of the invention im-
parts, to the drive rope, the weight of the weight 22, that
of the traction sheave 10, and that of a hoisting machine
(not shown) which generates driving force in conjunction
with the traction sheave, thereby stretching the drive
rope. At this time, the tension applicator 13 is arranged
so as to be able to move in the stretched direction of the
drive rope in accordance with a degree of elongation in
the drive rope while being guided by the guide rail 16. In
association with movement of the tension applicator 13,
the engagement between the cam 23 and the position
switch 24 is changed, thereby enabling detection of
movement of the tension applicator 13 stemming from
elongation of the drive rope 7.

[0033] In such an elevator system, when the car 2 is
moved upward, the drive rope 7 passed around the down-
ward turnaround pulley 26 of the counterweight 3 is low-
ered by means of rotation of the traction sheave 10, thus
raising the car 2, which operates in association with the
suspension rope 6. More specifically, the drive rope 7 is
arranged in a so-called 2-to-1 rope arrangement. By
means of such an arrangement, the load exerted on one
drive rope 7 is reduced by one-half. This rope arrange-
ment enables down sizing of a hoisting machine as com-
pared with a 1-to-1 rope arrangement.

[0034] Further, the elongation or contraction of the
drive rope 7 can be detected in the form of movement of
the tension applicator 13, by means of engagement be-
tween the cam 23 and the position switch 24. Occurrence
of any anomaly or elongation of the drive rope due to
secular changes can be readily detected. Hence, at an
early stage there can be performed an operation for, e.g.,
shortening the drive rope, thus enhancing the reliability
of the elevator system. When the drive rope 7 is driven
for moving the car 2 vertically, considerable vibration aris-
es in the tension applicator 13, thereby affecting riding
comfort. However, the oil damper serving as a damping
device is provided at a position where the tension appli-
cator 13 is fixed to the guide rail, thereby eliminating vi-
bration and stabilizing riding comfort.

[0035] Forexample, a syntheticfiber rope is elongated
greatly when subjected to load or secular changes. How-
ever, the elongation can be detected by means of the
position switch 24 provided in the tension applicator 13,
and a countermeasure against the elongation becomes
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easy. Hence, the tension applicator is likely to cause vi-
bration in the stretching direction of the rope. However,
the oil damper 27 provided in the tension applicator 13;
that is, a vibration suppressor, can damp the vibration.
In contrast with the conventional main rope 5 or the sus-
pension rope 6 of the embodiment, the drive rope 7 can
be subjected to a higher degree of selection than can the
main rope or the suspension rope. Particularly, by means
of application of a synthetic fiber rope, the rope has no
metal contact with the sheave or pulley, thereby enabling
realization of an elevator system involving generation of
little noise.

[0036] Depending an the operating status of the posi-
tion switch 24; specifically, the degree of elongation of
the drive rope 7, transmission of a maintenance request
to an un-illustrated maintenance service department or
stoppage of operation of the elevator can be performed
readily.

[0037] Therefore, arope, for example, a synthetic fiber
rope, which elongates to a greater degree than a con-
ventional rope, may be effectively employed for the drive
rope.

Third Embodiment

[0038] Figs. 5 and 6 relate to a third embodiment of
the presentinvention. Fig. 5 is a conceptual view showing
the configuration of an elevator system according to the
invention, and Fig. 6 is a vertical projection view of the
elevator system shown in Fig. 5.

[0039] In the first and second embodiments, the car
and the counterweight are suspended by means of the
suspension rope 6 routed in a 1-to-1 rope arrangement.
In contrast, the present embodiment employs a 2-to-1
rope arrangement, and the drive rope 7 is routed in a 1-
to-1 rope arrangement in the same manner as in the first
embodiment. The traction sheave 10 is provided in the
lower part of the hoistway, and the turnaround pulley is
disposed in the upper part of the hoistway.

[0040] In Figs. 5 and 6, those elements, which are the
same as those shown in Figs. 3 and 4, are labeled with
the same reference numerals. Reference numeral 28
designates a turnaround pulley which is provided in a
lower portion of the car 2 and is to be used for suspending
a car; and 29 designates a turnaround pulley which is
provided in an upper portion of a counterweight and is to
be used for suspending the counterweight.

[0041] There will now be described an elevator system
of the invention which has the foregoing configuration
and is to be disclosed in the present embodiment.
[0042] The Invention of the present embodiment is ba-
sically same with the inventions described in the previous
firstand second embodiments. Explanations will be given
primarily of a difference between the inventions. The car
2 is equipped with the turnaround pulley 28 for use in
suspending a car, and the turnaround pulley 29 for use
in suspending a counterweight. The suspension rope 6
is configured in a 2-to-1 rope arrangement.
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[0043] In the elevator system of the present configu-
ration, the pulley 28 is provided in the lower portion of
the car z . Eventually, the car 2 can move vertically up
to the highestlocation in the hoistway, thereby minimizing
the required substantial height of the hoistway. The turn-
around pulley 8 equipped with the brake 17 can reduce
the load exerted by the car or counterweight by one-half,
by means of the 2-to-1 rope arrangement. Further, the
braking force required by the brake can be reduced fur-
ther. Hence, the brake and the turnaround pulley 8 can
be reduced is size further.

Industrial Applicability

[0044] An elevator system according to the invention
is characterized in that a suspension rope is separated
from a drive rope and in that a brake is provided an the
side of the suspension rope. For example, even if any
anomaly has arisen in the drive rope, the brake 17 pro-
vided an the side of the suspension rope is activated,
thereby retaining a car without fail. At the time of replace-
ment of the drive rope 7, the car 2 and the counterweight
3 are stopped by means of the brake 17. Hence, the drive
rope 7 can be readily removed without involvement of a
necessity for a special operation for fixing the car 2 and
the counterweight 3. Accordingly, in accordance with the
characteristic required for the suspension rope and the
drive rope, optimal rope specifications or an optimum
number of ropes can be applied to an elevator system.
[0045] In a case where the drive rope is configured in
a so-called 2-to-1 rope arrangement, the load exerted on
one drive rope 7 is reduced by one-half, and the drive
torque of the hoisting machine is also reduced by one-
half. Hence, the rope arrangement enables down sizing
of the hoisting machine as compared with a 1-to-1 rope
arrangement.

[0046] As a drive rope, there can be employed ropes
of various configurations or geometries differing from a
conventional wire rope, such as a synthetic fiber rope, a
flat belt, a flat rope, a V-shaped belt, or a V-shaped rope.
Driving is optimized, by means of optimizing a friction
factor stemming from engagement with a sheave or pul-
ley, using ropes and/or belts in combination so as reduce
abrasion or noise, and facilitating stretching of the rope
within a hoistway, thus contributing to space savings.
[0047] The first turnaround pulley having a brake is
equipped with a speed sensor, thereby readily enabling
mechanical or electrical cooperative operation. Hence,
the invention enables immediate countermeasures
against an anomalous speed, thereby contributing to an
improvement in reliability of the elevator system.

[0048] The traction sheave for driving purpose or the
second turnaround pulley is equipped with a tension ap-
plicator for applying tension to the drive rope. Since the
drive rope can be stretched without involvement of loos-
ening, engagement with the traction sheave becomes
reliable. Further, there is provided a sensor for detecting
a travel distance of the tension applicator. Hence, elon-
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gation of a drive rope due to secular changes or the like
can be detected directly. Reliability can be improved by
means of finding an anomaly in a rope at an early stage
or rationalization of a maintenance operation, such as
shortening of a rope.

[0049] The tension applicator is also equipped with a
damper for suppressing vibrations in itself, thereby inhib-
iting vibration in the drive rope system. Transmission of
vibration from the drive rope to the car is suppressed,
thereby contributing to a deterioration in driving comfort.

Claims

1. An elevator system having a first rope (6), the rope
suspending at one end a car (2), being routed in a
vertical direction within a hoistway (1), being passed
around afirst turnaround pulley (8), and being routed
in a changed direction, and suspending at the other
end a counterweight (3), wherein
a second rope (7) is connected to the counterweight
(3) so as to enable vertical movement of the coun-
terweight (3), routed toward one end of the hoistway
(1), passed around a traction sheave (10) for driving
purpose, routed toward the other end of the hoistway
(1), passed around the second turnaround pulley
(11), routed toward the counterweight (3), and again
connected to the counterweight (3);
characterized in that the first turnaround pulley (8)
is equipped with a brake (17) for regulating rotation
thereof.

2. An elevator system having a first rope (6), the rope
suspending at one end a car (2), being routed in a
vertical direction within a hoistway (1), being passed
around afirst turnaround pulley (8), and being routed
in a changed direction, and suspending at the other
end a counterweight (3), wherein
a second rope (7) is connected to the car (2) so as
to enable vertical movement of the car (2), routed
toward one end of the hoistway (1), passed around
a traction sheave (10) for driving purpose, routed
toward the other end of the hoistway (1), passed
around the second turnaround pulley (11), routed
toward the car (2), and again connected to the car (2);
characterized in that the first turnaround pulley (8)
is equipped with a brake (17) for regulating rotation
thereof.

3. Theelevatorsystemaccordingtoclaim 1or2, where-
in the second rope (7) is fastened to one end of the
hoistway (1); routed through the hoistway (1) and
passed around and connected to a first turnaround
pulley (26) of a vertically-movable element, the ver-
tically-movable element being constituted of the car
(2) or counterweight (3); routed through the hoistway
(1) in a U-turn direction and passed around the trac-
tion sheave (10) for driving purpose; routed toward
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the other end of the hoistway (1) and passed around
asecond turnaround pulley (11); again routed toward
the vertically-movable element and passed around
and connected to a second turnaround pulley (25)
of the vertically-movable element; and routed in a U-
turn direction within the hoistway (1) and fastened
to the other end of the hoistway (1).

The elevator system according to any one of claims
1 through 3, wherein the first rope (6), the second
rope (7), the first turnaround pulley (8), the traction
sheave (10) for driving purpose, and the second turn-
around pulley (11) are mounted within the hoistway

(1.

The elevator system according to claim 1 or 2, where-
in the second rope (7) is constituted of syntheticfiber.

The elevator system according to claim 1 or 2, where-
in the second rope (7) is a flat rope into which one
or a plurality of cores are formed with resin into a flat
form, or a flat belt.

The elevator system according to claim 1 or 2, where-
in the second rope (7) is a V-shaped rope into which
one or a plurality of cores are formed with resin into
the shape of the letter V, or a V-shaped belt.

The elevator system according to claim 1 or 2, where-
in the first turnaround pulley (8) is equipped with a
speed sensor for detecting rotational speed of the
first turnaround pulley (8).

The elevator system according to claim 8, wherein,
when the speed sensor provided on the first turna-
round pulley (8) has detected a speed greater than
a predetermined speed, the brake (17) provided in
the first turnaround pulley (8) is activated, thereby
regulating rotation of the first turnaround pulley (8).

The elevator system according to claim 1 or 2, where-
in the traction sheave (10) for driving purpose or the
second turnaround pulley (11) is equipped with a ten-
sion applicator for applying tension for stretching the
second rope (7).

Patentanspriiche

1.

Aufzugssystem mit einem ersten Seil (6), wobei das
Seilaneinem Ende eine Kabine (2) aufhangt, in einer
vertikalen Richtung innerhalb eines Schachts (1) ge-
leitet ist, um eine erste Umlenkrolle (8) gelangt und
in einer geanderten Richtung geleitet ist, und am an-
deren Ende ein Gegengewicht (3) aufhangt, wobei
ein zweites Seil (7) mit dem Gegengewicht (3) ver-
bunden ist, damit es eine vertikale Bewegung des
Gegengewichts (3) ermdglicht, in Richtung eines En-
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des des Schachts (1) geleitet ist, um eine Befoérde-
rungsscheibe (10) zum Antreiben gelangt, in Rich-
tung des anderen Endes des Schachts (1) geleitet
ist, um die zweite Umlenkrolle (11) gelangt, in Rich-
tung des Gegengewichts (3) geleitet ist, und wieder
mit dem Gegengewicht (3) verbunden ist,

dadurch gekennzeichnet, dass die erste Umlen-
krolle (8) mit einer Bremse (17) zum Regulieren einer
Drehung hiervon ausgestattet ist.

Aufzugssystem mit einem ersten Seil (6), wobei das
Seilan einem Ende eine Kabine (2) aufhangt, in einer
vertikalen Richtung innerhalb des Schachts (1) ge-
leitet ist, um eine erste Umlenkrolle (8) gelangt, und
in einer gednderten Richtung geleitet ist, und am an-
deren Ende ein Gegengewicht (3) aufthéngt, wobei
ein zweites Seil (7) mit der Kabine (2) verbunden ist,
damit es eine vertikale Bewegung der Kabine (2) er-
moglicht, in Richtung eines Endes des Schachts (1)
geleitet ist, um eine Beférderungsscheibe (10) zum
Antreiben gelangt, in Richtung des anderen Endes
des Schachts (1) geleitet ist, um die zweite Umlen-
krolle (11) gelangt, in Richtung der Kabine (2) gelei-
tet ist, und wieder mit der Kabine (2) verbunden ist,
dadurch gekennzeichnet, dass die erste Umlen-
krolle (8) miteiner Bremse (17) zum Regulieren einer
Drehung hiervon ausgestattet ist.

Aufzugssystem gemaR Anspruch 1 oder 2, bei dem
das zweite Seil (7) an einem Ende des Schachts (1)
befestigt ist, durch den Schacht (1) geleitet wird und
um eine erste Umlenkrolle (26) eines vertikal-be-
weglichen Elements gelangt und hiermit verbunden
ist, wobei das vertikal-bewegliche Element aus einer
Kabine (2) und einem Gegengewicht (3) aufgebaut
ist, durch den Schacht (1) in einer U-formigen Rich-
tung geleitet wird und um die Beférderungsscheibe
(10) zum Antreiben gelangt, in Richtung des anderen
Endesdes Schachts (1) geleitetistund um eine zwei-
te Umlenkrolle (11) gelangt, wiederum in Richtung
des vertikal-beweglichen Elements geleitet ist und
um eine zweite Umlenkrolle (25) des vertikal-beweg-
lichen Elements gelangt und hiermit verbunden ist,
und in einer U-férmigen Richtung innerhalb des
Schachts (1) geleitet ist und am anderen Ende des
Schachts (1) befestigt ist.

Aufzugssystem gemal einem der Anspriiche 1 bis
3, bei dem das erste Seil (6), das zweite Seil (7), die
erste Umlenkrolle (8), die Beférderungsscheibe (10)
zum Antreiben, und die zweite Umlenkrolle (11) in-
nerhalb des Schachts (1) befestigt sind.

Aufzugssystem gemaf Anspruch 1 oder 2, bei dem
das zweite Seil (7) aus einer synthetischen Faser

aufgebaut ist.

Aufzugssystem gemaf Anspruch 1 oder 2, bei dem
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das zweite Seil (7) ein flaches Seil, in das einer oder
eine Vielzahl von Kernen mit Harz in einer flachen
Gestalt ausgebildet ist/ sind, oder ein flaches Band
ist.

Aufzugssystem gemaf Anspruch 1 oder 2, bei dem
das zweite Seil (7) ein V-formiges Seil, in das einer
oder eine Vielzahl von Kernen mit Harz in der Gestalt
des Buchstabens V ausgebildet ist/ sind, oder ein V-
férmiges Band ist.

Aufzugssystem gemaf Anspruch 1 oder 2, bei dem
die erste Umlenkrolle (8) mit einem Geschwindig-
keitssensor zum Erfassen einer Drehgeschwindig-
keit der ersten Umlenkrolle (8) ausgestattet ist.

Aufzugssystem gemaR Anspruch 8, bei dem, wenn
der an er ersten Umlenkrolle (8) vorgesehene Ge-
schwindigkeitssensor eine grofRere Geschwindigkeit
als eine vorbestimmte Geschwindigkeit erfasst hat,
die in der ersten Umlenkrolle (8) vorgesehene Brem-
se (17) aktiviert wird, wodurch eine Drehung der er-
sten Umlenkrolle (8) reguliert wird.

Aufzugssystem gemaf Anspruch 1 oder 2, bei dem
die Beforderungsscheibe (10) zum Antreiben oder
die zweite Umlenkrolle (11) mit einem Spannungs-
aufbringer zum Aufbringen einer Spannung zum An-
spannen des zweiten Seils (7) ausgestattet ist.

Revendications

Systéme d’ascenseur ayant un premier céble (6), le
céable, ayant une cabine (2) suspendue a une extré-
mité, étant acheminé dans une direction verticale a
l'intérieur d’'une cage d’ascenseur (1), étant passé
autour d’une premiére poulie de rotation (8), et étant
acheminé dans une direction changée, et ayant un
contrepoids (3) suspendu a l'autre extrémité, dans
lequel

un second cable (7) est relié au contrepoids (3) de
fagon a permettre un mouvement vertical du contre-
poids (3), acheminé vers une extrémité de la cage
d’ascenseur (1), passé autour d’'une poulie de trac-
tion (10) dans un but d’entrainement, acheminé vers
l'autre extrémité de la cage d’ascenseur (1), passé
autour de la seconde poulie de rotation (11), ache-
miné vers le contrepoids (3), et de nouveau relié au
contrepoids (3) ;

caractérisé en ce que la premiere poulie de rotation
(8) est équipée d’un frein (17) pour réguler la rotation
de celle-ci.

Systéme d’ascenseur ayant un premier cable (6), le
cable, ayant une cabine (2) suspendue a une extré-
mité, étant acheminé dans une direction verticale a
l'intérieur d’'une cage d’ascenseur (1), étant passé
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autour d’'une premiére poulie de rotation (8), et étant
acheminé dans une direction changée, et ayant un
contrepoids (3) suspendu a l'autre extrémité, dans
lequel

un second cable (7) estrelié a la cabine (2) de fagon
a permettre un mouvement vertical de la cabine (2),
acheminé vers une extrémité de la cage d’ascenseur
(1), passé autour d’'une poulie de traction (10) dans
un but d’entrainement, acheminé vers I'autre extré-
mité de la cage d’ascenseur (1), passé autour de la
seconde poulie de rotation (11), acheminé vers la
cabine (2), et de nouveau relié a la cabine (2) ;
caractérisé en ce que la premiére poulie de rotation
(8) est équipée d’un frein (17) pour réguler la rotation
de cette derniére.

Systéme d’ascenseur selon la revendication 1 ou 2,
dans lequel le second cable (7) est attaché a une
extrémité de la cage d’ascenseur (1) ; acheminé a
travers la cage d’ascenseur (1) et passé autour et
relié a une premiere poulie de rotation (26) d’un élé-
ment verticalement mobile, I'élément verticalement
mobile étant constitué de la cabine (2) ou du contre-
poids (3) ; acheminé a travers la cage d’ascenseur
(1) dans une direction de demi-tour et passé autour
de la poulie de ftraction (10) dans un but
d’entrainement ; acheminé vers I'autre extrémité de
la cage d’ascenseur (1) et passé autour d’une se-
conde poulie de rotation (11) ; de nouveau acheminé
vers I'élément verticalement mobile et passé autour
etrelié a une seconde poulie de rotation (25) de I'élé-
ment verticalement mobile ; et acheminé dans une
direction de demi-tour a l'intérieur de la cage d’'as-
censeur (1) et attaché a l'autre extrémité de la cage
d’ascenseur (1).

Systéme d’ascenseur selon I'une quelconque des
revendications 1 a 3, dans lequel le premier céble
(6), le second céble (7), la premiére poulie de rotation
(8), la poulie de traction (10) dans un but d’entraine-
ment et la seconde poulie de rotation (11) sont mon-
tées a l'intérieur de la cage d’ascenseur (1).

Systéme d’ascenseur selon la revendication 1 ou 2,
dans lequel le second cable (7) est constitué de fi-
bres synthétiques.

Systéme d’ascenseur selon la revendication 1 ou 2,
dans lequel le second cable (7) est un cable plat
dans lequel une seule ame ou une pluralité d’ames
sont formées avec de la résine en une forme plate,
ou une courroie plate.

Systéme d’ascenseur selon la revendication 1 ou 2,
danslequelle second céble (7) estun cable en forme
de V dans lequel une seule &me ou une pluralité
d’ames sont formées avec de la résine en forme de
la lettre V, ou une courroie en forme de V.
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Systéme d’ascenseur selon la revendication 1 ou 2,
dans lequel la premiére poulie de rotation (8) est
équipée d’'un capteur de vitesse pour détecter la vi-
tesse derotation de la premiére poulie de rotation (8).

Systéme d’ascenseur selon la revendication 8, dans
lequel, lorsque le capteur de vitesse disposé sur la
premiere poulie de rotation (8) a détecté une vitesse
supérieure a une vitesse prédéterminée, le frein (17)
prévu dans la premiéere poulie de rotation (8) est ac-
tivé, régulant de ce fait la rotation de la premiére
poulie de rotation (8).

Systéme d’ascenseur selon la revendication 1 ou 2,
dans lequel la poulie de traction (10) dans un but
d’entrainement ou la seconde poulie de rotation (11)
est équipée d’un applicateur de tension pour appli-
quer une tension pour tendre le second cable (7).
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