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(54) MAIN CABLE OF ELEVATOR

(57)  Inan elevator main rope, an outer layer portion
is disposed so as to cover an outer circumference of an
inner layer portion. The inner layer portion has a plurality
of inner layer strands. The outer layer portion has a plu-
rality of outer layer strands. The inner layer strands and
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the outer layer strands are constructed by twisting to-
gether base strands made of synthetic resin fibers. A
tensile strength of the outer layer portion is set lower
than a tensile strength of the inner layer portion. The
inner layer portion has a tensile strength equal to or
greater than sixty percent of an overall tensile strength.
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Description
TECHNICAL FIELD

[0001] The present invention relates to an elevator
main rope made of a synthetic fiber rope for suspending
a car inside a hoistway.

BACKGROUND ART

[0002] Figure 5 is a perspective showing a construc-
tion of a conventional elevator main rope, as shown in
Japanese Patent Laid-Open No. HEI 7-267534, for ex-
ample. In the figure, an inner layer portion 24 having a
plurality of inner layer strands 22 and filler strands 23
disposed in gaps between these inner layer strands 22
is disposed around a core wire 21 . Each of the inner
layer strands 22 is composed of a plurality of base
strands made of aramid fibers which are twisted togeth-
er with each other and an impregnating material such
as polyurethane or the like. The filler strands 23 are
composed of polyamide, for example.

[0003] An outer layer portion 26 having a plurality of
outer layer strands 25 is disposed so as to cover an out-
er circumference of the inner layer portion 24. Each of
the outer layer strands 25 is composed of a plurality of
base strands made of aramid fibers which are twisted
together with each other and an impregnating material
such as polyurethane or the like in a similar manner to
the inner layer strands 22.

[0004] Aninnerlayer coating (a friction-reducing coat-
ing) 27 for preventing abrasion of the strands 22 and 25
due to friction among the strands 22 and 25 in sheaves
(not shown) such as a drive sheave is disposed between
the inner layer portion 24 and the outer layer portion 26.
An outer layer coating (a protective coating) 28 is dis-
posed on an outer circumferential portion of the outer
layer portion 26.

[0005] Inaconventional elevator main rope construct-
ed as described above, since the main rope is subjected
to pressure due to contact with the sheaves during op-
eration of the elevator and deformation and sliding arise
in interior portions due to bending at the sheaves, snap-
ping of the base strands occurs due to abrasion when
the main rope is used for a long period. This kind of
snapping of the base strands most often occurs in the
outer layer strands 25.

[0006] Inregard to this, inthe conventional main rope,
since a tensile strength of the inner layer portion 24 and
a tensile strength of the outer layer portion 26 are set
so as to be equivalent, when the base strands of the
outer layer strands 25 are damaged by abrasion and the
tensile strength of the outer layer portion 26 deteriorates
significantly, a load is supported only by the inner layer
portion 24 and only half of the overall tensile strength
can be ensured.

[0007] In Japanese Patent Laid-Open No. HEI
8-261972, for example, a method for detecting damage
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to the strands is described in which an electrically-con-
ducting wire composed of a carbon fiber is twisted to-
gether with the strands, a current is passed through this
electrically-conducting wire, and snapping of the elec-
trically-conducting wire is detected by monitoring the
state of the electric current.

[0008] However, because the carbon fiber has a high-
er strength than the aramid fibers, abrasion of the elec-
trically-conducting wire does not necessarily occur first,
and there was a possibility that the base strands made
of the aramid fibers being strong members would be
abraded and snap before the electrically-conducting
wire, making determination of the service life of the
strands difficult since damage to the strands could not
be stably detected.

DISCLOSURE OF THE INVENTION

[0009] The presentinvention aims to solve the above
problems and an object of the present invention is to
provide an elevator main rope enabling sufficient resid-
ual strength to be ensured when a portion of strands
reach the end of their service life and enabling damage
to the strands to be detected more stably.

[0010] To this end, according to one aspect of the
present invention, there is provided an elevator main
rope for suspending a car inside a hoistway, the elevator
main rope comprising: an inner layer portion having a
plurality of inner layer strands in each of which a plurality
of base strands composed of synthetic resin fibers are
twisted together; and an outer layer portion having a plu-
rality of outer layer strands in each of which a plurality
of base strands composed of synthetic resin fibers are
twisted together, the outer layer portion being disposed
so as to cover an outer circumference of the inner layer
portion, wherein a tensile strength of the outer layer por-
tion is set lower than a tensile strength of the inner layer
portion.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

Figure 1 is a cross section of an elevator main rope
according to Embodiment 1 of the present inven-
tion;

Figure 2 is a side elevation showing an internal con-
struction of the main rope in Figure 1;

Figure 3 is a cross section of an elevator main rope
according to Embodiment 2 of the present inven-
tion;

Figure 4 is a cross section of an elevator main rope
according to Embodiment 3 of the present inven-
tion; and

Figure 5 is a perspective showing an example of a
construction of a conventional elevator main rope.
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BEST MODE FOR CARRYING OUT THE INVENTION

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

Embodiment 1

[0013] Figure 1is a cross section of an elevator main
rope according to Embodiment 1 of the present inven-
tion, and Figure 2 is a side elevation showing an internal
construction of the main rope in Figure 1.

[0014] In the figure, an inner layer portion 1 includes:
a plurality of inner layer strands 2 twisted together with
each other; and filler strands 3 disposed in gaps be-
tween and twisted together with these inner layer
strands 2. Each of the inner layer strands 2 is composed
of a plurality of base strands made of aramid fibers
which are twisted together with each other and an im-
pregnating material such as polyurethane or the like.
[0015] The filler strands 3 are composed of polya-
mide, for example. The strength of the filler strands 3 is
notincluded in the tensile strength of the inner layer por-
tion 1 from a design perspective.

[0016] An outer layer portion 4 includes a plurality of
outer layer strands 5 disposed so as to be twisted to-
gether and cover an outer circumference of the inner
layer portion 1. Each of the outer layer strands 5 is com-
posed of a plurality of base strands made of aramid f
ibers which are twisted together with each other and an
impregnating material such as polyurethane or the like
in a similar manner to the inner layer strands 2.

[0017] Aninnerlayer coating (a friction-reducing coat-
ing) 6 for preventing abrasion of the strands 2 and 5 due
to friction among the strands 2 and 5 in sheaves (not
shown) such as a drive sheave is disposed between the
inner layer portion 1 and the outer layer portion 4. An
outer layer coating (a protective coating) 7 is disposed
on an outer circumferential portion of the outer layer por-
tion 4.

[0018] The inner layer portion 1 and the outer layer
portion 4 are separated by the inner layer coating 6. Fur-
thermore, a direction of twisting of the outer layer
strands 5 is opposite to a direction of twisting of the inner
layer strands 2, the inner layer portion 1 and the outer
layer portion also being separated thereby.

[0019] A tensile strength of the outer layer portion 4
is set lower than a tensile strength of the inner layer por-
tion 1. Specifically, the inner layer portion 1 has a tensile
strength equal to or greater than sixty percent of an over-
all tensile strength of the main rope. Consequently, the
tensile strength of the outer layer portion 4 is less than
forty percent of the overall tensile strength of the main
rope.

[0020] Electrically-conducting wires 8 for detecting
damage to the outer layer strands 5 by passage of an
electric current being interrupted when the electrically-
conducting wire 8 snaps are twisted together with each
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of a portion of the outer layer strands 5. A wire formed
by bundling electrically-conductive carbon fibers, for ex-
ample, is used for the electrically-conducting wires 8.
Furthermore, the electrically-conducting wires 8 are
twisted together with each of at least one pair of outer
layer strands 5 that are adjacent to each other.

[0021] As shown in Figure 2, twisting pitches of the
electrically-conducting wires 8 differ from each other on
the pair of outer layer strands 5 twisted together with the
electrically-conducting wires 8. Furthermore, the twist-
ing pitch of the electrically-conducting wire 8 on one of
the outer layer strands 5 of the pair of outer layer strands
5 twisted together with the electrically-conducting wires
8 is set to a pitch less than twice a thickness of the elec-
trically-conducting wire 8. For example, if an electrically-
conducting wire 8 having a diameter of 2 mm is used,
the twisting pitch of that electrically-conducting wire 8 is
less than 4 mm.

[0022] In a main rope of this kind, since damage to
the base strands due to abrasion occurs mainly in the
outer layer strands 5, the service life of the outer layer
portion 4 is shorter than that of the inner layer portion 1,
but since the inner layer portion 1 which has a higher
tensile strength than the outer layer portion 4 remains
even if the strength of the outer layer portion 4 deterio-
rates significantly, sufficient residual strength can be en-
sured.

[0023] In a conventional elevator, the tensile strength
of the main rope is designed to be ten times the safety
factor. Furthermore, when safety devices such as emer-
gency braking devices ("safeties"), etc., are applied, a
load approximately two to six times that of the load act-
ing during normal operation acts on the main rope.
When the strength of the outer layer portion 4 has de-
teriorated due to expiration of service life and six times
the load is applied, it is desirable that that load can be
supported by the inner layer portion 1 alone. Conse-
quently, the residual strength can be considered to be
sufficient if the inner layer portion 1 is provided with a
tensile strength equal to or greater than sixty percent of
the overall tensile strength of the main rope.

[0024] In reality, a car is more often suspended by a
plurality of main ropes, and since it can be considered
unlikely that all of the main ropes will reach the end of
their service lives simultaneously, it is sufficient for any
one main rope to have a residual strength equal to or
greater than sixty percent.

[0025] Furthermore, since the direction of twisting of
the outer layer strands 5 is opposite to the direction of
twisting of the inner layer strands 2, the outer layer
strands 5 crisscross the inner layer strands 2. Thus,
damage to the base strands due to abrasion is more like-
ly to occur on the sides of the outer layer strands 5 near
the inner layer portion 1, whereby the service life of the
outer layer strands 5 governs the service life of the main
rope as a whole. Consequently, unforeseen incidents
due to damage to the main rope originating in unexpect-
ed portions can be prevented.
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[0026] In addition, because the electrically-conduct-
ing wires 8 are disposed on the outer layer strands 5
which govern the overall service life of the main rope,
damage can be detected more stably, enabling the serv-
ice life of the main rope to be ascertained more accu-
rately. Specifically, when the electrically-conducting
wires 8 snap, interrupting the passage of the electric cur-
rent, operation of the elevator is stopped and a warning
is issued informing that the main rope has reached the
end of its service life.

[0027] Still furthermore, since the electrically-con-
ducting wires 8 normally have greater strength than the
aramid fibers, the aramid fibers are mainly abraded in
contact with the electrically-conducting wires 8 and the
aramid fibers and the base strands snap before the elec-
trically-conducting wires 8. In regard to this, in Embod-
iment 1, since the electrically-conducting wires 8 are
each twisted together with a plurality of pairs of outer
layer strands 5 which are adjacent to each other, the
electrically-conducting wires 8 on adjacent outer layer
strands 5 come into contact with each other and the
electrically-conducting wires 8 are abraded due to mu-
tual contact between the electrically-conducting wires 8,
enabling damage to the outer layer strands 5 to be de-
tected more stably.

[0028] Thus, itis preferable for the pairs of outer layer
strands 5 twisted together with the electrically-conduct-
ing wires 8 to be disposed in at least three places in one
main rope in order to stably detect damage to the outer
layer strands 5.

[0029] Furthermore, if the electrically-conducting
wires 8 on the adjacent outer layer strands 5 are twisted
together at the same pitch as each other, there is a pos-
sibility that mutual contact between the electrically-con-
ducting wires 8 might not arise. In regard to this, in Em-
bodiment 1, since the twisting pitches of the electrically-
conducting wires 8 on the adjacent outer layer strands
5 differ from each other, the electrically-conducting
wires 8 can be placed in mutual contact more reliably
while keeping to a minimum the amount of electrically-
conducting wire 8 used since it is composed of carbon
fiber, which is expensive.

[0030] In addition, since the twisting pitch of the elec-
trically-conducting wire 8 on one of the outer layer
strands 5 is set to a pitch less than twice the thickness
of the electrically-conducting wires 8, the electrically-
conducting wires 8 can be placed in mutual contact
more reliably while keeping to a minimum the amount
of electrically-conducting wire 8 used.

[0031] Here, "twisting pitch" means the twisting pitch
relative to one outer layer strand 5, and for example, if
two electrically-conducting wires 8 are twisted together
on one outer layer strand 5, each of the two electrically-
conducting wires 8 is twisted at a pitch less than four
times the thickness of the electrically-conducting wires
8.
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Embodiment 2

[0032] Next, Figure 3 is a cross section of an elevator
main rope according to Embodiment 2 of the present
invention.

[0033] Inthe figure, an outer layer portion 11 includes
a plurality of outer layer strands 12 disposed so as to
cover an outer circumference of the inner layer portion
1. Each of the outer layer strands 12 is composed of a
plurality of base strands made of aramid fibers which
are twisted together with each other and an impregnat-
ing material such as polyurethane or the like in a similar
manner to the inner layer strands 2.

[0034] The direction of twisting of the outer layer
strands 12 is opposite to the direction of twisting of the
inner layer strands 2. Electrically-conducting wires 8 are
twisted together with each of a portion of the outer layer
strands 12.

[0035] The cross-sectional shape of the outer layer
strands 12 is a flat shape extending in a circumferential
direction of the outer layer portion 11. The inner layer
portion 1 and the outer layer portion 11 are in direct con-
tact with each other, contact wires 13 having a strength
equal to or greater than the strength of the base strands
of the outer layer strands 12 being twisted together with
the inner layer strands 2 coming into contact with the
outer layer strands 12 including the electrically-conduct-
ing wires 8. In this case, wires having a material con-
struction similar to that of the electrically-conducting
wires 8 are used for the contact wires 13.

[0036] In addition, the tensile strength of the outer lay-
er portion 11 is set lower than the tensile strength of the
inner layer portion 1. Specifically, the inner layer portion
1 has a tensile strength equal to or greater than sixty
percent of an overall tensile strength of the main rope.
Consequently, the tensile strength of the outer layer por-
tion 11 is less than forty percent of the overall tensile
strength of the main rope.

[0037] Still furthermore, the tensile strength per unit
area of the outer layer portion 11 is set lower than that
of the inner layer portion 1 by making the twisting pitch
of the outer layer strands 12 larger than the twisting pitch
of the inner layer strands 2.

[0038] In an elevator main rope of this kind, snapping
of the base strands due to abrasion occurs mainly in the
outer layer strands 12, and since the inner layer portion
1 which has a higher tensile strength than the outer layer
portion 11 remains even if the strength of the outer layer
portion 11 deteriorates significantly, sufficient residual
strength can be ensured.

[0039] Furthermore, because the inner layer portion
1 and the outer layer portion 11 are placed in direct con-
tact with each other and the contact wires 13 are twisted
together with the inner layer strands 2 coming into con-
tact with the outer layer strands 12 including the electri-
cally-conducting wires 8, the electrically-conducting
wires 8 are abraded by contact with the contact wires
13, enabling the service life of the outer layer strands 5
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to be stably detected.

[0040] Moreover, since the contact wires 13 are wires
for abrading the electrically-conducting wires 8, it is not
necessary to pass a current through the contact wires
13. However, damage to the inner layer strands 2 can
be detected by composing the contact wires 13 of an
electrically-conductive material and passing a current
through the contact wires 13.

[0041] Furthermore, if the strength of the contact
wires 13 is equal to or greater than the strength of the
base strands, the contact wires 13 abrade the electri-
cally-conducting wires 8 more effectively than the base
strands, but if the strength of the contact wires 13 is
greater than or equal to the strength of the electrically-
conducting wires 8, the contact wires 13 can abrade the
electrically-conducting wires 8 even more effectively.
[0042] In addition, since the tensile strength of the
outer layer portion 11 is set lower than that of the inner
layer portion 1, when an excessive load acts on the main
rope, the outer layer portion 11 snaps before the inner
layer portion 1, snapping of the outer layer portion 11
being detected by the snapping of the electrically-con-
ducting wires 8. In other words, snapping of the entire
main rope by an excessive load can be prevented.
[0043] However, since there is a risk that damage to
the outer layer portion 11 due to contact with the inner
layer portion 1 during normal operation may become
pronounced when the tensile strength per unit area of
the outer layer portion 11 is lowered, it is preferable for
the direction of twisting of the base strands of the inner
layer strands 2 disposed radially outside the inner layer
portion 1 and the direction of twisting of the base strands
of the outer layer strands 12 to be parallel to each other.
Basically, it is preferable for the direction of the fibers in
both the inner layer strands 2 and the outer layer strands
12 to be close to parallel to the longitudinal direction of
the main rope.

[0044] In addition, since the cross-sectional shape of
the outer layer strands 12 is a flat shape extending in a
circumferential direction of the outer layer portion 11,
strength can be ensured while keeping the diameter of
the main rope small. Furthermore, damage detection
sensitivity can be increased and stresses arising due to
bending can be reduced, enabling a main rope having
a high packaging density to be provided. In addition,
when lubricating oil is impregnated into the inner layer
portion 1, outflow of the lubricating oil beyond the outer
layer portion 11 can be prevented, enabling degradation
of bonding between the outer layer strands 12 and the
outer layer coating 7 to be prevented.

[0045] Moreover, the outer layer strands 12 are pre-
pared with a circular cross section, then softened by
heating and passed through a die to deform the cross-
sectional shape when being wound onto the outer cir-
cumference of the inner layer portion 1. Furthermore,
the cross-sectional shape may also be deformed by
passage through a die after winding onto the inner layer
portion 1.
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Embodiment 3

[0046] Next, Figure 4 is a cross section of an elevator
main rope according to Embodiment 3 of the present
invention.

[0047] Inthefigure, aninnerlayer portion 15 includes:
a plurality of inner layer strands 16 twisted together with
each other; and filler strands 3 disposed in gaps be-
tween and twisted together with these inner layer
strands 16. Each of the inner layer strands 16 is com-
posed of a plurality of base strands made of aramid fib-
ers which are twisted together with each other and an
impregnating material such as polyurethane or the like.
[0048] The outer layer portion 11 is similar to that of
Embodiment 2. The inner layer portion 15 and the outer
layer portion 11 are in direct contact with each other. The
direction of twisting of the outer layer strands 12 is op-
posite to the direction of twisting of the inner layer
strands 16. Electrically-conducting wires 17 extending
parallel to the longitudinal direction of the outer layer
portion 11 are disposed on the side near the inner layer
strands 16 of at least a portion of the outer layer strands
12 . A wire formed by bundling electrically-conductive
carbon fibers, for example, is used for the electrically-
conducting wires 17.

[0049] Contact wires 13 having a strength equal to or
greater than the strength of the base strands of the elec-
trically-conducting wires 17 are twisted together with the
inner layer strands 16 coming into contact with the outer
layer strands 12 including the electrically-conducting
wires 17. In this case, wires having a material construc-
tion similar to that of the electrically-conducting wires 17
are used for the contact wires 13.

[0050] Furthermore, the cross-sectional shape of the
inner layer strands 16 coming into contact with the outer
layer strands 12 is modified such that the contact sur-
face area with the outer layer strands 12 is larger than
for a circular cross section. The inner layer strands 16
are prepared with a circular cross section, then softened
by heating and passed through a die to deform the
cross-sectional shape when being twisted together as
the inner layer portion 15. Furthermore, the cross-sec-
tional shape may also be deformed by passage through
a die after twisting all of the inner layer strands 16 to-
gether.

[0051] Alubricating oil is applied and impregnated be-
tween the inner layer strands 16. A silicone-base or par-
affin-base synthetic oil, for example, is used for the lu-
bricating oil. Furthermore, a petroleum-base lubricating
oil may also be used in cases where a polyurethane res-
in having superior oil resistance is used as the material
for the inner layer strands 16.

[0052] Inaddition, the tensile strength of the outer lay-
er portion 11 is set lower than the tensile strength of the
inner layer portion 15. Specifically, the inner layer por-
tion 15 has a tensile strength equal to or greater than
sixty percent of an overall tensile strength of the main
rope. Consequently, the tensile strength of the outer lay-
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er portion 11 is less than forty percent of the overall ten-
sile strength of the main rope.

[0053] In an elevator main rope of this kind, since the
electrically-conducting wires 17 are disposed parallel to
the longitudinal direction of the outer layer portion 11 on
the side of the outer layer strands 12 near the inner layer
strands 16 , the contact wires 13 can be placed in con-
tact with the electrically-conducting wires 17 more reli-
ably, enabling detection sensitivity to damage to the out-
er layer strands 12 to be increased.

[0054] Because the cross-sectional shape of the inner
layer strands 16 is modified, contact pressure between
the inner layer strands 16 and the outer layer strands
12 can be reduced. Furthermore, when the inner layer
strands have a circular cross section, the outer layer
strands 12 come into contact with only a portion of the
outer circumference of the inner layer strands, spanning
the intervals between the inner layer strands, but when
the modified inner layer strands 16 are used, since the
outer layer strands 12 are twisted while coming into con-
tact with the inner layer strands 16 over a larger surface
area, bending stresses arising in the outer layer strands
12 can be reduced, enabling the service life of the outer
layer strands 12 to be extended.

[0055] In addition, since the lubricating oil is applied
and impregnated between the inner layer strands 16,
sliding among the modified inner layer strands 16 is
smoothed, enabling micromotion abrasion of the inner
layer strands 16 due to fluctuating loads that the main
rope is subjected to during operation of the elevator to
be suppressed.

Claims

1. An elevator main rope for suspending a car inside
a hoistway, said elevator main rope comprising:

an inner layer portion having a plurality of inner
layer strands in each of which a plurality of base
strands composed of synthetic resin fibers are
twisted together; and

an outer layer portion having a plurality of outer
layer strands in each of which a plurality of base
strands composed of synthetic resin fibers are
twisted together, said outer layer portion being
disposed so as to cover an outer circumference
of said inner layer portion,

wherein a tensile strength of said outer layer
portion is set lower than a tensile strength of said
inner layer portion.

2. The elevator main rope according to claim 1, where-
in: said inner layer strands are twisted together with
each other, said outer layer strands being twisted
together with each other in an opposite direction to
a direction of twisting of said inner layer strands.
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3.

10.

11.

12.

The elevator main rope according to claim 1, where-
in: an inner layer coating is disposed between said
inner layer portion and said outer layer portion.

The elevator main rope according to claim 1, where-
in: said inner layer portion has a tensile strength
equal to or greater than sixty percent of an overall
tensile strength of said elevator main rope.

The elevator main rope according to claim 1, where-
in: an electrically-conducting wire for detecting
damage to said outer layer strands by snapping and
interrupting passage of an electric current is twisted
together with at least a portion of said outer layer
strands.

The elevator main rope according to claim 5, where-
in: said electrically-conducting wire is twisted to-
gether with each of at least one pair of said outer
layer strands that are adjacent to each other.

The elevator main rope according to claim 6, where-
in: twisting pitches of said electrically-conducting
wires differ from each other in said pair of outer layer
strands.

The elevator main rope according to claim 6, where-
in: a twisting pitch of said electrically-conducting
wire on one outer layer strand of said pair of outer
layer strands is set to a pitch less than twice a thick-
ness of said electrically-conducting wire.

The elevator main rope according to claim 5, where-
in: said inner layer portion and said outer layer por-
tion are in direct contact with each other, a contact
wire having a strength equal to or greater than a
strength of said base strands of said outer layer
strands being twisted together with an inner layer
strand coming into contact with an outer layer
strand including said electrically-conducting wire.

The elevator main rope according to claim 5, where-
in: a tensile strength per unit area of said outer layer
portion is set lower than that of said inner layer por-
tion.

The elevator main rope according to claim 10,
wherein:

a twisting pitch of said outer layer strands is set
greater than a twisting pitch of said inner layer
strands.

The elevator main rope according to claim 10,
wherein:

a direction of twisting of base strands of inner
layer strands disposed on a radially outer side
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of said inner layer portion and a direction of
twisting of said base strands of said outer layer
strands are parallel to each other.

13. The elevator mainrope according to claim 1, where- 5
in: a cross-sectional shape of said outer layer
strands is a flat shape extending in a circumferential
direction of said outer layer portion.

14. The elevator main rope according to claim 13, 170
wherein:

said inner layer portion and said outer layer por-

tion are in direct contact with each other, an
electrically-conducting wire for detecting dam- 75
age to said outer layer strands by snapping and
interrupting passage of an electric current be-

ing disposed so as to extend parallel to a lon-
gitudinal direction of said outer layer portion on

a side near said inner layer strands of at least 20
a portion of said outer layer strands, and a con-

tact wire having a strength equal to or greater
than a strength of said electrically-conducting
wire being twisted together with an inner layer
strand coming into contact with an outer layer 25
strand including said electrically-conducting
wire.

15. The elevator main rope according to claim 13,
wherein: 30

said inner layer portion and said outer layer por-

tion are in direct contact with each other, a
cross-sectional shape of said inner layer
strands coming into contact with said outer lay- 35
er strands being modified such that a contact
surface area with said outer layer strands is
larger than for a circular cross section.

16. The elevator main rope according to claim 1, where- 40
in: a lubricating oil is provided between said inner
layer strands.
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