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Description
TECHNICAL FIELD

[0001] The presentinvention relates to an elevator ap-
paratus in which a car is suspended by a main rope group
including a main rope composed of a synthetic fiber rope.

BACKGROUND ART

[0002] Conventionally, an elevator apparatus is dis-
closed in Japanese Patent Laid-Open No. HEI 8-261972,
forexample, in which the weight of a main rope is reduced
by using a main rope composed of a synthetic fiber rope.
In this elevator apparatus, a car is suspended by the syn-
thetic fiber rope alone.

[0003] Furthermore, an elevator apparatus is dis-
closed in Japanese Utility Model Laid-Open No. SHO
63-45759, for example, in which a plurality of fire detec-
tors are disposed inside a building and a hoistway of an
elevator apparatus, operation being controlled in re-
sponse to output from the fire detectors.

[0004] Figure 5 is a structural diagram showing an ex-
ample of a conventional elevator apparatus. In the figure,
a machine room 2 is disposed in an upper portion of a
hoistway 1. A driving machine (a hoisting machine) 3 and
a deflection sheave 4 are installed inside the machine
room 2. The driving machine 3 includes a drive sheave
3a.

[0005] A mainrope group 5 is wound around the drive
sheave 3a and the deflection sheave 4. A car 6 is sus-
pended from a first end portion of the main rope group
5. A counterweight 7 is suspended from a second end
portion of the main rope group 5. The car 6 and the coun-
terweight 7 are raised and lowered inside the hoistway
1 by the driving machine 3 (see for example US 5881845,
on which the preamble of claim 1 is based).

[0006] The fire detectors 8a to 8c are each installed
on a landing on each of several floors. If a fire is detected
by the fire detectors 8b, for example, a detection signal
is sent to a control apparatus (not shown), and the car 6
is moved to a nearby floor or to a lower-story emergency
escape floor 9.

[0007] Figure 6 is a side elevation showing the driving
machine 3 in Figure 5. The driving machine 3 includes:
the drive sheave 3a; and a motor 3b for rotating the drive
sheave 3a, and is supported by a support platform 10.
The main rope group 5 includes a plurality of main ropes
11 wound around the drive sheave 3a. All of the main
ropes 11 are composed of a synthetic fiber rope.
[0008] However, since the main ropes 11 composed
of the synthetic fiber rope have low heat tolerance com-
pared to conventionally-used steel rope, it is desirable
that the heat tolerance of the main rope group 5 be im-
proved in order to move the car 6 to a nearby floor or the
emergency escape floor 9 more reliably during a fire.
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DISCLOSURE OF THE INVENTION

[0009] The present invention aims to solve the above
problems and an object of the present invention is to pro-
vide an elevator apparatus enabling heat tolerance of a
main rope group to be improved while taking advantage
of characteristics of a synthetic fiber rope.

[0010] According to one aspect of the present inven-
tion, there is provided an elevator apparatus including: a
driving machine having adrive sheave; a main rope group
having a plurality of main ropes wound around the drive
sheave; and a car suspended by the main rope group,
the car being raised and lowered by the driving machine,
wherein at least one main rope composed of a synthetic
fiber rope and at least one main rope composed of a steel
rope are included in the main rope group.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

Figure 1 is a structural diagram showing part of an
elevator apparatus according to Embodiment 1 of
the present invention;

Figure 2 is a perspective showing a construction of
a synthetic fiber rope from Figure 1;

Figure 3 is a structural diagram showing part of an
elevator apparatus according to Embodiment 2 of
the present invention;

Figure 4 is a structural diagram showing part of an
elevator apparatus according to Embodiment 3 of
the present invention;

Figure 5is a structural diagram showing an example
of a conventional elevator apparatus; and

Figure 6 is a side elevation showing a driving ma-
chine from Figure 5.

BEST MODE FOR CARRYING OUT THE INVENTION

[0012] Preferred embodiments of the present inven-
tion will now be explained with reference to the drawings.

Embodiment 1

[0013] Figure 1is a structural diagram showing part of
an elevator apparatus according to Embodiment 1 of the
present invention, the overall construction of the elevator
apparatus being similar to that of Figure 5.

[0014] In the figure, a driving machine 3 includes: a
drive sheave 3a; and a motor 3b for rotating the drive
sheave 3a, and is supported by a support platform 10. A
main rope group 31 is wound around the drive sheave
3a. A car 6 and a counterweight 7 (Figure 5) are sus-
pended inside the hoistway 1 by the main rope group 31.
[0015] Furthermore, included in the main rope group
31 are: a plurality of main ropes composed of a synthetic
fiber rope (hereinafter abbreviated to "the synthetic fiber
ropes") 12; and one main rope composed of a steel rope
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(hereinafter abbreviated to "the steel rope™) 13. A diam-
eter d2 of the steel rope 13 is equal to or less than a
diameter d1 of the synthetic fiber ropes 12 (d2 <= d1).
The number of steel ropes 13 is setto a minimum required
for the steel rope 13 to support a maximum load by itself,
the number required in this case being one.

[0016] Figure2isa perspective showinga construction
of a synthetic fiber rope 12 from Figure 1. In the figure,
aninner strand layer 24 having a plurality of inner strands
22 and filler strands 23 disposed in gaps between these
inner strands 22 is disposed around a core wire 21. Each
oftheinnerstrands 22 is composed of a plurality of aramid
fibers and an impregnating material such as a poly-
urethane or the like. The filler strands 23 are composed
of a polyamide, for example.

[0017] An outer strand layer 26 having a plurality of
outer strands 25 is disposed around an outer circumfer-
ence of the inner strand layer 24. Each of the outer
strands 25 is composed of a plurality of aramid fibers and
an impregnating material such as a polyurethane or the
like in a similar manner to the inner strands 22.

[0018] A friction-reducing coating layer 27 for prevent-
ing abrasion of the strands 22 and 25 due to friction
among the strands 22 and 25 in sheaves such as the
drive sheave 3a, etc., is disposed between the inner
strand layer 24 and the outer strand layer 26. A protective
coating layer 28 is also disposed on an outer circumfer-
ential portion of the outer strand layer 26. The synthetic
fiber rope has a high coefficient of friction compared to
the steel rope and is superior in flexibility.

[0019] Inthe above elevator apparatus, since a plural-
ity of synthetic fiber ropes 12 (in this case three) and one
steel rope 13 are included in the main rope group 31,
even if the synthetic fiber ropes 12 melt through during
a fire or the synthetic fiber ropes 12 are damaged by
frictional heat, etc., the steel rope 13 will remain without
melting through or being damaged.

[0020] Since strength of the main ropes 12 and 13 in
the elevator apparatus is normally required to have a
safety factor of an order of 10, the steel rope 13 alone
can continue suspending the car 6 and the counterweight
7, enabling the car 6 to be moved to a nearby floor or to
an emergency escape floor 9. Consequently, heat toler-
ance of the main rope group 31 can be improved while
taking advantage of the characteristics of the synthetic
fiber ropes 12.

[0021] Furthermore, with a conventional steel rope, a
ratio D/d between a diameter D of the drive sheave 3a
and a rope diameter dis required to be equal to or greater
than 40. However, in the case of the synthetic fiber ropes
12, it is possible to reduce D/d due to the characteristics
thereof. Consequently, the diameter D of the drive
sheave 3a can be reduced more than is conventionally
possible. Accompanying this, the diameter d2 of the steel
rope 13 is equal to or less than the diameter d1 of the
synthetic fiber ropes 12.

[0022] Moreover, the number of steel ropes 13 can al-
so be two or more, but the characteristics of synthetic
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resin rope 12 can be utilized more fully by keeping to the
minimum required for the steel rope 13 to support the
maximum load by itself.

Embodiment 2

[0023] Figure 3is a structural diagram showing part of
an elevator apparatus according to Embodiment 2 of the
present invention. In the figure, a main rope group 32 is
wound around the drive sheave 3a. A plurality of synthetic
fiber ropes 12 (in this case four) and one steel rope 13
are included in the main rope group 32. The number of
synthetic fiber ropes 12 is set such that the strength re-
quired of the main rope group 32 from a design perspec-
tive is achieved by the synthetic fiber ropes 12 alone.
[0024] In other words, the construction is such that the
steel rope 13 is added superfluously to the overall
strength of the main rope group 32, and loads do not
have to be borne by the steel rope 13 during normal op-
eration. The steel rope 13 has, of course, a strength equal
to or greater than the minimum required for the steel rope
13 to support the maximum load by itself. The rest of the
construction is similar to that of Embodiment 1.

[0025] Usinga construction of this kind, the load acting
on the steel rope 13 can be reduced during normal op-
eration and the characteristics of synthetic fiber rope 12
can be fully utilized.

Embodiment 3

[0026] Figure 4 is a structural diagram showing part of
an elevator apparatus according to Embodiment 3 of the
present invention. In the figure, a barrier 33 functioning
as an oil shielding means for preventing oil contained in
the steel rope 13 from splashing and adhering to the syn-
thetic fiber ropes 12 is fixed to the drive sheave 3a. The
barrier 33 is disposed on the drive sheave 3a between a
groove for the steel rope 13 and grooves for the synthetic
fiber ropes 12.

[0027] Furthermore, a rope cover 34 functioning as an
oil shielding means for preventing oil contained in the
steelrope 13 from splashing and adhering to the synthetic
fiber ropes 12 while allowing rotation of the drive sheave
3aand movement of the steel rope 13 is disposed around
the drive sheave 3a. The rest of the construction is similar
to that of Embodiment 2.

[0028] Now, since the steel rope 13 includes a hemp
core containing an oil and the steel rope 13 bears a com-
pressive load and is subjected to centrifugal force due to
rotation, particularly when passing through the drive
sheave 3a, the oil inside the steel rope 13 may splash
onto a surrounding area. Hence, if the oil splashes and
adheres to the synthetic fiber ropes 12, problems arise
such as the traction capacity being reduced, etc.

[0029] In answer to this, since the barrier 33 and the
rope cover 34 are provided in Embodiment 3, the oil can
be prevented from adhering to the synthetic fiber ropes
12 more reliably.
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[0030] Moreover, in Embodiment 3, two kinds of oil
shielding means, namely the barrier 33 and the rope cov-
er 34, are used, but either one may also be used alone
provided that the oil can be prevented from adhering to
the synthetic fiber ropes 12.

[0031] Furthermore, in Embodiments 1 to 3, an eleva-
tor apparatus using a 1:1 roping method is shown, but
the present invention can be applied to any type of ele-
vator apparatus provided that it is an elevator apparatus
in which a car is suspended by means of a main rope
group including a synthetic fiber rope.

Claims
1. An elevator apparatus comprising:

adrivingmachine (3) having adrive sheave (3a);
a main rope group (31, 32) having a plurality of
main ropes (12, 13) wound around said drive
sheave (3a); and

a car (6) suspended by said main rope group
(31, 32), said car (6) being raised and lowered
by said driving machine (3),

characterized in that

at least one main rope (12) composed of a synthetic
fiber rope and at least one main rope (13) composed
of a steel rope are included in said main rope group
(31, 32).

2. Theelevatorapparatus according to claim 1, wherein
the number of said steel ropes (13) is set to a mini-
mum required for a maximum load to be supported
by said steel ropes (13) alone.

3. Theelevatorapparatus according to claim 1, wherein
a diameter of said steel rope (13) is equal to or less
than a diameter of said synthetic fiber rope (12).

4. Theelevatorapparatus accordingto claim 1, wherein
the number of said synthetic fiber ropes (12) is set
such that strength required of said main rope group
(31, 32) from a design perspective is achieved by
said synthetic fiber ropes (12) alone.

5. Theelevatorapparatus according to claim 1, wherein
anoil shielding means (33, 34) for preventing oil con-
tained in said steel rope (13) from adhering to said
synthetic fiber rope (12) is disposed around said
drive sheave (3a).

Patentanspriiche

1. Aufzugsvorrichtung, mit:

einer Antriebsmaschine (3) mit einer Antriebs-
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scheibe (3a);

einer Hauptseilgruppe (31, 32) mit einer Vielzahl
von Hauptseilen (12, 13), die um die Antriebs-
scheibe (3a) herum gewickelt sind; und

einem Fahrkorb (6), der durch die Hauptseil-
gruppe (31, 32) aufgehangt ist, wobei der Fahr-
korb (6) durch die Antriebsmaschine (3) ange-
hoben und abgesenkt wird,

dadurch gekennzeichnet, dass

zumindest ein Hauptseil (12), das aus einem Kunst-
faserseil besteht, und zumindest ein Hauptseil (13),
das aus einem Stahlseil besteht, in der Hauptseil-
gruppe (31, 32) enthalten sind.

2. Aufzugsvorrichtung nach Anspruch 1, wobei die An-
zahl der Stahlseile (13) auf ein Minimum festgelegt
ist, das erforderlich ist, dass eine maximale Last al-
lein durch die Stahlseile (13) getragen wird.

3. Aufzugsvorrichtung nach Anspruch 1, wobei ein
Durchmesser des Stahlseils (13) gleich einem
Durchmesser des Kunstfaserseils (12), oder gerin-
ger als dieser ist.

4. Aufzugsvorrichtung nach Anspruch 1, wobei die An-
zahl der Kunstfaserseile (12) derart festgelegt ist,
dass eine erforderliche Belastbarkeit der Hauptseil-
gruppe (31, 32) aus einer Gestaltungsperspektive,
allein durch die Kunstfaserseile (12) erzielt wird.

5. Aufzugsvorrichtung nach Anspruch 1, wobei eine Ol-
Abschirmeinrichtung (33, 34), zum Verhindern, dass
in dem Stahlseil (133) enthaltenes Ol an das Kunst-
faserseil (12) anhaftet, um die Antriebsscheibe (3a)
herum angeordnet ist.

Revendications
1. Dispositif élévateur comportant :

une machine d’entrainement (3) ayant une pou-
lie motrice (3a) ;

un groupe de cables principaux (31, 32) ayant
une pluralité de cables principaux (12, 13) en-
roulés autour de ladite poulie motrice (3a) ; et
une cabine (6) suspendue par ledit groupe de
cables principaux (31, 32), ladite cabine (6) étant
levée et baissée par ladite machine d’entraine-
ment (3), et

caractérisé en ce que

au moins un cable principal (12) constitué d’'un cable
en fibres synthétiques et au moins un céble principal
(13) constitué d’'un céble en acier sont inclus dans
ledit groupe de cébles principaux (31, 32).
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Dispositif élévateur selon la revendication 1, dans
lequel le nombre desdits cables en acier (13) est
établi a un minimum nécessaire pour qu’une charge
maximum soit supportée par lesdits cables en acier
(13) seuls. 5

Dispositif élévateur selon la revendication 1, dans
lequel un diamétre dudit cable en acier (13) est égal
ou inférieur a un diameétre dudit cable en fibres syn-
thétiques (12). 10

Dispositif élévateur selon la revendication 1, dans
lequel le nombre desdits cables en fibres synthéti-
ques (12) est établi de telle sorte qu’une résistance
nécessaire dudit groupe de cables principaux (31, 15
32) a partir d’'une perspective de conception est ob-
tenue par lesdits cables en fibres synthétiques (12)
seuls.

Dispositif élévateur selon la revendication 1, dans 20
lequel un moyen de protection contre I'huile (33, 34),
pour empécher I'huile contenue dans ledit cable en
acier (13) de venir en adhérence sur ledit cable en
fibres synthétiques (12), est disposé autour dudit dis-
que d’entrainement (3a). 25
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