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Description

TECHNICAL FIELD

[0001] The present invention relates to a hoist rope
which is formed from a synthetic fiber rope, the rope being
made by means of bundling a plurality of strands, and
which tows a member to be suspended.

BACKGROUND ART

[0002] Figs. 2 and 3 are illustrations of a related-art
hoist rope described in, e.g., Japanese Patent Applica-
tion Laid-Open No. 267534/1995 (US-A-5,566,786). Fig.
2 is a conceptual elevation view of an elevator, showing
a suspending status of a hoist rope. Fig. 3 is an enlarged
transverse cross-sectional view of the hoist rope shown
in Fig. 2.
[0003] In drawings, reference numeral 1 designates a
driving sheave provided on a hoisting machine of the
elevator; and 2 designates a hoist rope which is wound
around the driving sheave 1 and is made of a synthetic
fiber rope. A first member to be suspended 3 made up
of an elevator car is coupled to one end of the hoist rope
2, and a second member to be suspended 4 made of a
counterweight is coupled to the other end of the rope.
[0004] Reference numeral 5 designates a strand con-
stituting a primary strength member of the hoist rope 2.
The strand is made by means of plaiting a plurality of
wires of high-strength synthetic resin fiber having a di-
ameter of several microns, and bundling in parallel the
wires by means of adhesive means.
[0005] Reference numeral 6 designates cladding ma-
terial made of synthetic resin such as urethane or poly-
ethylene. The cladding material is provided for maintain-
ing a form in which a plurality of the strands 5 are bundled.
In order to prevent abrasion of the wires of high-strength
synthetic resin fiber, which would otherwise arise in outer
circumferential surfaces of the strands 5 when the hoist
rope 2 is subjected to repeated bending and stretching
as a result of running of the elevator, the cladding material
is provided so as to cover outer circumferences of the
bundled strands 5.
[0006] The hoist rope constituted as mentioned above
suffers problems; that is, a problem of the bundled form
of the strands 5 being deformed as a result of occurrence
of slippage between the cladding material 6 and the
strands 5 for reasons of insufficient contact between the
cladding material 6 with the outer circumferences of the
bundled strands 5; and a problem of a drop in the strength
of the hoist rope as a result of abrasion of the cladding
material for reason of occurrence of micro-slippage be-
tween the strands 5 and the cladding material 6.
[0007] WO 98/16681 A2 discloses a hoist rope com-
prising strands formed by bundling yarns of high-strength
synthetic fiber in parallel and a surface cladding layer
formed by a combination of synthetic resin and reinforc-
ing fibers.

DISCLOSURE OF THE INVENTION

[0008] The present invention relates to a hoist rope,
wherein a plurality of strands are each formed by means
of bundling a plurality of wires of high-strength synthetic
fiber in parallel, and wherein outer circumferences of the
bundled strands are sheathed with a surface cladding
layer of wear-and-abrasion-resistant synthetic resin ma-
terial and reinforcing fiber.
[0009] The hoist rope comprises outer- layer strength
members which are each made from wires having a di-
ameter of several microns and are interposed between
the strands and the surface cladding layer, the wires be-
ing formed from the same high-strength synthetic resin
as that from which the strands are formed or from syn-
thetic resin material categorized in the same family in
which the high-strength synthetic resin is categorized.
As a result, the strength of the hoist rope is enhanced by
means of the strength members along with the strands.
[0010] The outer-layer strength members are bundled
in parallel by means of adhesive means made from ma-
terial having a fusing point characteristic lower than that
of the surface cladding layer. As a result, adhesive
strength between the surface cladding layer and the out-
er-layer strength members can be improved. A bundled
form of a plurality of strands of a hoist rope can be main-
tained; namely, deformation of the bundled strands can
be prevented. Hence, shortening the life of the hoist rope
can be prevented, thus improving the suspension relia-
bility of the rope.
[0011] In a preferred embodiment the rope has a sur-
face cladding layer formed by mixture of high-strength
fiber. As a result, the strength of the surface cladding
layer is improved, thus enhancing the strength of the hoist
rope.
[0012] The rope may have a surface cladding layer
formed by means of mixture of high-strength fiber, the
fiber being made from the same high-strength synthetic
fiber as that from which the strands are formed. As a
result, the strength of the surface cladding layer is im-
proved, thus enhancing the strength of the hoist rope.
[0013] The rope may have a surface cladding layer
formed by means of mixture of high-strength metal fiber.
As a result, the strength of the surface cladding layer is
improved, thus enhancing the strength of the hoist rope.
[0014] The rope may have a surface cladding layer
formed by means of high-strength fiber having been in-
tegrally braided into a mesh pattern. As a result, the
strength of the surface cladding layer is improved, thus
enhancing the strength of the hoist rope. Further, the
elongation characteristic of the surface cladding layer
and that of the strands can be made uniform. Further,
the hoist rope is improved in wear-and-abrasion-resist-
ance, whereby the life of the rope can be prolonged and
suspension reliability of the rope can be improved.
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BRIEF DESCRIPTIONS OF THE DRAWINGS

[0015]

Fig. 1 is a transverse cross-sectional view of a pref-
erable hoist rope according to the present invention;
Fig. 2 is a conceptual elevation view of an elevator,
showing a suspending state of a related-art hoist
rope; and
Fig. 3 is an enlarged transverse cross-sectional view
of the hoist rope shown in Fig. 2.

BEST MODES FOR IMPLEMENTING THE INVEN-
TION

[0016] In order to describe a first embodiment of the
present invention in more detail, the embodiment will be
described by reference to the accompanying drawings.
As shown in Fig. 1, reference numeral 7 designates a
strand constituting a primary strength member of a hoist
rope 2 made from a synthetic fiber rope, and the strand
is made by bundling a plurality of wires having a diameter
of several microns formed from high-strength synthetic
resin fiber with adhesive means.
[0017] Reference numeral 8 designates a surface
cladding layer which is made of wear-and-abrasion-re-
sistant synthetic resin and is arranged so as to cover
outer circumferential surfaces of the plurality of strands
7. The surface cladding layer 8 is formed from the same
high-strength synthetic resin as that from which the
strands 7 are formed or from synthetic resin belonging
to the same family as that to which the high-strength syn-
thetic resin belongs.
[0018] The strength of the surface cladding layer 8 is
enhanced by mixture of high-strength fiber 9 made of
PBO resin; aramid, e.g. KEVLAR®; carbon; or XYRON®.
High-strength metal fiber, such as a wire formed from
carbon steel by means of hardening, or a monocrystal
material such as a whisker, can be employed as an al-
ternative to the high-strength fiber 9.
[0019] If the high- strength fiber 9 mixed into the sur-
face cladding layer 8 differs in elongation characteristic
from high-strength synthetic fiber from which the stands
7 are formed, the high-strength fiber 9 to be mixed inte-
grally into the surface cladding layer 8 is plaited into a
mesh pattern. By means of a mesh structure of the thus-
plaited fiber, the elongation characteristic of the surface
cladding layer 8 and that of the strands 7 can be made
uniform, and the life of the rope can be prolonged, thus
improving the suspension characteristic of the rope.
[0020] If the high-strength fiber 9 to be mixed into the
surface cladding layer 8 is formed from the same high-
strength synthetic resin fiber as that from which the
strands 7 are formed or if an improvement in the strength
of the rope is expected by virtue of mixture of the high-
strength fiber 9, the strands 7 and the high-strength fiber
9 are arranged linearly in parallel with each other in the
longitudinal direction of the hoist rope 2, whereby inte-

gration of the strands 7 with the high-strength fiber 9 and
an improvement in the strength of the rope can be
achieved.
[0021] Further, if the high-strength fiber 9 to be mixed
into the surface cladding layer 8 is made of a material
differing from the high-strength synthetic resin fiber con-
stituting the strands 7 or if an improvement in wear-and-
abrasion resistance of the rope is expected by virtue of
mixture of the high-strength fiber 9, the high-strength fiber
9 is plaited into a mesh pattern, whereby integration of
the strands 7 with the high-strength fiber 9 and an im-
provement in the wear-and-abrasion resistance of the
rope can be achieved.
[0022] Outer-layer strength members are formed be-
tween the strands 7 and the surface cladding layer 8.
Each of the outer-layer strength members is formed by
means of bundling wires having a diameter of several
microns, the wires being formed from the same high-
strength synthetic resin as that from which the strands
are formed or from synthetic resin material categorized
in the same family in which the high-strength synthetic
resin is categorized. The outer-layer strength member is
formed by means of bundling the wires in parallel with
adhesive means. The outer-layer strength members are
formed so as to enclose the outer circumferential surfac-
es of the plurality of strands 7. Thus, the strength of the
hoist rope 2 can be enhanced by means of the strength
member along with the strands 7.
[0023] The outer-layer strength members are bundled
in parallel with each other by means of adhesive means
made from material having a fusing point characteristic
lower than that of the surface cladding layer 8. As a result,
adhesive strength between the surface cladding layer 8
and the outer-layer strength members can be improved
when the outer-layer strength members are sheathed
with the surface cladding layer 8 through fused coating.
An improvement in adhesive strength between the sur-
face cladding layer 8 and the outer-layer strength mem-
bers enables preservation of a bundled form of the plu-
rality of strands 7 of the hoist rope 2; namely, deformation
of the bundled strands can be prevented. Hence, short-
ening of the life of the hoist rope can be prevented.

INDUSTRIAL APPLICABILITY

[0024] As has been described, a hoist rope according
to the present invention is provided with a plurality of
strands which are each formed by means of bundling a
plurality of wires of high-strength synthetic fiber in paral-
lel, and a surface cladding layer of wear-and-abrasion-
resistant synthetic resin sheathing outer circumferences
of the bundled strands.
[0025] In relation to the hoist rope according to the
present invention, outer-layer strength members are
each made from wires having a diameter of several mi-
crons and are interposed between a plurality of bundled
strands and a surface cladding layer, wherein the wires
are formed from the same high-strength synthetic resin
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as that from which the strands are formed or from syn-
thetic resin material categorized in the same family in
which the high-strength synthetic resin is categorized.
As a result, the strength of the hoist rope is enhanced by
means of the strength members along with the strands,
and the hoist rope is useful for towing a member to be
suspended by way of a driving sheave. Further, desired
strength is readily obtained, and a suspension reliability
of the rope can be improved. Hence, the rope is suitable
for towing the member.
[0026] The hoist rope according to the present inven-
tion is provided with the outer-layer strength members
which are bundled in parallel by means of adhesive
means made from material having a fusing point charac-
teristic lower than that of the surface cladding layer. As
a result, adhesive strength between the surface cladding
layer and the outer-layer strength members is improved,
and the rope is useful for towing a member to be sus-
pended by way of a driving sheave. Preservation of a
bundled form of a plurality of strands of a hoist rope;
namely, prevention of deformation of the bundled
strands, can be achieved. Hence, shortening of the life
of the hoist rope can be prevented, thus improving the
suspension reliability of the rope. For this reason, the
rope is suitable for towing the member.
[0027] The hoist rope may be provided with a surface
cladding layer formed by mixture of high-strength fiber.
As a result, the strength of the surface cladding layer is
improved, and the rope is useful for towing a member to
be suspended by way of a driving sheave. Since desired
strength is readily obtained and the suspension reliability
of the rope can be improved, the rope is suitable for tow-
ing the member.
[0028] The hoist rope may be provided with a surface
cladding layer formed by means of mixture of high-
strength fiber, the fiber being made from the same high-
strength synthetic fiber as that from which the strands
are formed. As a result, the strength of the surface clad-
ding layer is enhanced, and the rope is useful for towing
a member to be suspended by way of a driving sheave.
Since desired strength is readily obtained, and the sus-
pension reliability of the rope can be improved. Hence,
the rope is suitable for towing the member.
[0029] The hoist rope may be provided with a surface
cladding layer formed by means of mixture of high-
strength metal fiber. As a result, the strength of the sur-
face cladding layer is enhanced, and the rope is useful
for towing a member to be suspended by way of a driving
sheave. Since desired strength is readily obtained, the
suspension reliability of the rope can be improved.
Hence, the rope is suitable for towing the member.
[0030] Further, the hoist rope may be provided with a
surface cladding layer formed by means of high-strength
fiber having been integrally braided into a mesh pattern.
As a result, the strength of the surface cladding layer is
enhanced, and the rope is useful for towing a member
to be suspended by way of a driving sheave. Desired
strength is readily obtained, and the elongation charac-

teristic of the surface cladding layer and that of the
strands can be made uniform. In addition, the wear-and-
abrasion-resistance of the hoist rope is improved, where-
by the life of the rope can be prolonged and suspension
reliability of the rope can be improved. Hence, the rope
is suitable for towing the member.

Claims

1. A hoist rope comprising:

a plurality of strands (7) which are each formed
by means of bundling a plurality of wires of high-
strength synthetic fiber in parallel; and
a surface cladding layer (8) formed by a combi-
nation of wear-and-abrasion-resistant synthetic
resin material and reinforcing fiber (9) so as to
cover outer circumferential surfaces of the bun-
dled strands; characterized by
outer-layer strength members which are formed
from wires having a diameter of several microns,
the wires being formed from the same high-
strength synthetic resin as that from which the
strands (7) are formed or from synthetic resin
material categorized in the same family in which
the high-strength synthetic resin is categorized,
and which are interposed between the strands
(7) and the surface cladding layer (8); and
by the outer-layer strength members being
formed by bundling the wires in parallel with
each other by means of adhesive means made
from material having a fusing point characteristic
lower than that of the surface cladding layer (8).

2. The hoist rope according to claim 1, wherein the sur-
face cladding layer is formed by mixture of the wear-
and-abrasion-resistant synthetic resin material and
high-strength fiber as the reinforcing fiber (9).

3. The hoist rope according to claim 2, wherein the high-
strength fiber is the same high-strength synthetic fib-
er as that from which the strands (7) are formed.

4. The hoist rope according to claim 2, wherein the high-
strength fiber is a high-strength metal fiber.

5. The hoist rope according to claim 2 or 4, wherein the
high-strength fiber is plaited into a mesh pattern in-
tegrally with the surface cladding layer (8).

Patentansprüche

1. Aufzugseil, umfassend:

eine Vielzahl von Strängen (7), die jeweils mit-
tels parallelem Bündeln einer Vielzahl von

5 6 



EP 1 329 413 B1

5

5

10

15

20

25

30

35

40

45

50

55

Adern einer hochfesten, synthetischen Faser
ausgebildet sind, und
eine Flächenüberzugslage (8), die durch eine
Kombination eines abnutzungs- und abriebswi-
derstandfähigen, synthetischen Harzmaterials
und einer Verstärkungsfaser (9) so ausgebildet
ist, dass sie Außenumfangsflächen der gebün-
delten Strängen abdeckt, gekennzeichnet
durch
Außenlagenfestigkeitselemente, die aus einen
Durchmesser von mehreren Mikrometern auf-
weisenden Adern ausgebildet sind, wobei die
Adern aus dem gleichen hochfesten, syntheti-
schen Harz wie dasjenige ausgebildet sind, aus
dem die Stränge ausgebildet sind, oder aus ei-
nem synthetischen Harzmaterial, das in der glei-
chen Familie eingeordnet ist, in der das hochfe-
ste, synthetische Harz eingeordnet ist, und die
zwischen die Stränge (7) und die Flächenüber-
zugslage (8) eingefügt sind, und
durch Außenlagenfestigkeitselemente, die
durch paralleles Bündeln der Adern miteinan-
der mit Hilfe eines Haftmittels ausgebildet sind,
das aus einem Material hergestellt ist, das eine
niedrigere Schmelzpunkteigenschaft aufweist
als diejenige der Flächenüberzugslage (8).

2. Aufzugseil gemäß Anspruch 1, bei dem die Flächen-
überzugslage durch eine Mischung eines abnut-
zungs- und abriebswiderstandfähigen, syntheti-
schen Harzmaterials und einer hochfesten Faser als
die Verstärkungsfaser (9) ausgebildet ist.

3. Aufzugseil gemäß Anspruch 2, bei dem die hochfe-
ste Faser die gleiche hochfeste synthetische Faser
ist wie diejenige, aus der die Stränge (7) ausgebildet
sind.

4. Aufzugseil gemäß Anspruch 2, bei dem die hochfe-
ste Faser eine hochfeste Metallfaser ist.

5. Aufzugseil gemäß Anspruch 2 oder 4, bei dem die
hochfeste Faser integral mit der Flächenüberzugs-
lage (8) in ein Maschenmuster eingeflochten ist.

Revendications

1. Câble de levage comprenant :

une pluralité de torons (7) qui sont formés, cha-
cun, au moyen d’un regroupement en parallèle
d’une pluralité de fils de fibre synthétique de
haute résistance ; et
une couche de placage de surface (8) formée
par une combinaison d’une matière de résine
synthétique résistant à l’usure et à l’abrasion et
d’une fibre de renfort (9) de façon à recouvrir

des surfaces circonférentielles extérieures des
torons regroupés ; caractérisé
par des éléments de force de couche extérieure
qui sont formés à partir de fils ayant un diamètre
de plusieurs microns, les fils étant formés à partir
de la même résine synthétique de haute résis-
tance que celle avec laquelle les torons (7) sont
formés ou à partir d’une matière de résine syn-
thétique catégorisée dans la même famille que
celle dans laquelle la résine synthétique de hau-
te résistance est catégorisée, et qui sont inter-
posés entre les torons (7) et la couche de pla-
cage de surface (8) ; et
par les éléments de force de couche extérieure
étant formés en regroupant les fils parallèlement
les uns aux autres à l’aide d’un moyen adhésif
fait d’une matière ayant une caractéristique de
point de fusion inférieure à celle de la couche
de placage de surface (8).

2. Câble de levage selon la revendication 1, dans le-
quel la couche de placage de surface est formée par
un mélange de la matière de résine synthétique ré-
sistant à l’usure et à l’abrasion et d’une fibre de haute
résistance comme la fibre de renfort (9).

3. Câble de levage selon la revendication 2, dans le-
quel la fibre de haute résistance est la même fibre
synthétique de haute résistance que celle à partir de
laquelle les torons (7) sont formés.

4. Câble de levage selon la revendication 2, dans le-
quel la fibre de haute résistance est une fibre de
métal de haute résistance.

5. Câble de levage selon la revendication 2 ou 4, dans
lequel la fibre de haute résistance est tressée en un
motif de maille d’un seul tenant avec la couche de
placage de surface (8).
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