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Description

TECHNICAL FIELD

[0001] The present invention relates to elevators and,
more particularly, to a novel sheave design for improved
performance and durability.

BACKGROUND AND SUMMARY OF THE INVENTION

[0002] Conventional elevator systems have long uti-
lized standard elevator ropes to suspend and move ele-
vator cars. In order to optimize performance in such areas
as traction, durability, ride quality and safety, numerous
design parameters have limited various components
such as motors, sheaves and rope grade to certain sizes,
weights and dimensions.
[0003] A sheave having a corrosion-resistant and a
wear-resistant coating is known i.e. from US-A-2413817.
[0004] New generation elevator systems are being de-
veloped that eliminate the need for various conventional
components, through the implementation of superior per-
forming traction and drive systems and other advance-
ments. These types of systems offer many advantages
over traditional elevator systems, including structural ver-
satility and economy, convenient access for servicing
and repair, and lighter building loads.
[0005] One particular advancement is the implemen-
tation of high-traction, high durability elevator ropes that
are smooth running, light in weight and corrosive-resist-
ant. One such type of rope is made of a plurality of ten-
sion-carrying cord members contained in a unitary insu-
lation jacket made of, for example, a urethane material.
For optimum performance with such ropes, it is desirable
to adapt various components such as sheaves to inter-
face closely.
[0006] Conventional elevator sheaves are cast iron
and designed to accommodate traditional round, steel
wire ropes. With the increasing feasibility of new gener-
ation elevator ropes, such as elastomer-coated, flat
ropes, new problems related to tracking, traction and du-
rability must be addressed. It is an object of the present
invention to provide a sheave design having particular
dimensional, geometric, and surface characteristics se-
lected for optimum performance and durability for use
with such new generation elevator ropes.
[0007] This object and others are achieved by the
present invention sheave design. The present invention
sheave design provides a convex contact surface defined
by a crown height and crown radius dimension related
to rope or belt width for tracking. Another aspect of the
invention relates to a sheave design in which sheave
groove width is related to belt width for tracking. Another
aspect of the invention relates to providing a particular
circumferential roughness to the contact surface for trac-
tion. Yet another aspect of the invention relates to pro-
viding a hard, corrossion-resistant coating on the sheave
contact surface for improved durability.

BRIEF DESCRIPTION OF THE DRAWING

[0008]

Fig. 1 is a schematic side view of a multi-rope sheave
according to the present invention.
Fig. 2 is a schematic, partial view of the contact sur-
faces of a multi-rope sheave according to Fig.1.
Fig. 3 is a schematic view of an elevator system ac-
cording to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0009] An elevator system (20) is illustrated in Fig. 3.
The system (20) includes an elevator car (22) suspended
by ropes (24) having fixed ends (26, 28) that are fixed
with respect to a hoistway (not shown). A counterweight
(30) is also suspended by the ropes (24) and coupled to
the elevator car (22) for relative movement therewith. The
elevator car is suspended from the ropes (24) by car idler
sheaves (32, 34) and the counterweight is suspended
from the ropes (24) by a counterweight idler sheave (36).
A drive machine (38) having a traction sheave (40) for
engaging and driving the ropes (24) is provided in a fixed
relationship with respect to the hoistway.
[0010] A multiple-rope elevator sheave (10), illustrated
in Fig.1, is adapted to engage elevator ropes (24) to pro-
vide traction and support thereto in an elevator assembly
(20). Referring to Fig.s 1 - 2, the sheave (10) comprises
a plurality of convex contact surfaces (12, 14, 16) adapted
to engage friction surfaces of elevator ropes or belts (18).
Each contact surface (12,14, 16) is characterized by
groove width (wg), crown height (h), and crown radius
(rc). Flat rope or belt tracking is controlled by a crown
height (h) or crown radius (rc) groove width (wg). In con-
trast to flat contact surfaces on sheaves, the convex sur-
faces (12,14, 16) provide contour-conforming fit when
used with a flat, flexible rope (18). With the use of such
convex contact surfaces and flat, flexible ropes, config-
ured in accordance with the present invention, it is not
necessary to provide dividers between contact surfaces
to maintain rope or belt tracking.
[0011] For a belt (16) having a width (wb) of 30 mm,
the optimum crown height (h) has been determined to be
within a range of approximately 0.1mm to 1.0 mm. The
optimum radius (rc) is in the range of approximately
500mm to 1500 mm. Both the crown height (h) and the
crown radius (rc) may be expressed as a function of belt
width (wb). In the preferred embodiment, the crown height
(h) is in the range of approximately 0.3 to 3.0 percent of
the belt width (wb). The crown radius (rc) is preferably in
the range of approximately 15 to 50 times the belt width
(wb).
[0012] The groove width (wg) is in the range of approx-
imately 1.5 and 2.25 times the width of the belt (wb). This
groove width accommodates misalignments that may re-
sult from installation or from movement of the elevator
car and counterweight. Also, the selection of steering an-
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gles for car-mounted sheaves may result in misalign-
ments. Car-mounted sheaves, in contrast to the traction
sheave and the counterweight-mounted sheave, have
two steering angles - vertical and horizontal. The ideal
setting for one angle may result in a less than optimum
setting for the other. With proper selection of groove
height (h) and width (wg), sufficient tracking may be
achieved such that dividers ordinarily required between
adjacent sheave grooves may be eliminated.
[0013] Traction of the traction sheave is now enhanced
by providing circumferential roughness to the contact sur-
faces of the traction sheave. Conventional sheaves are
machined in a manner that results in transverse rough-
ness on the contact surface. This type of roughness does
not enhance traction. Circumferential roughness pro-
vides good traction even in the presence of contaminants
on the contact surface. The preferred range of circum-
ferential roughness is approximately 1.0 to 3.0 microns.
The preferred method of forming the circumferential
roughness is shot peening. Grit blasting may also be
used, but it provides more jagged surface texture than
shot peening, thereby increasing the rate of belt wear.
[0014] Durability of the sheave is enhanced by apply-
ing a corrosion-resistant coating to the contact surface
of the sheaves. The coating is a thin layer, less than 10
microns thick, and preferably 1-2 microns thick. The cir-
cumferential roughness of 1-3 microns should be present
after the application of the coating to the sheave. Using
a thin layer of coating permits the surface roughness and
the crowning of the substrate to be maintained. The sur-
face morphology of the coating should have an irregular
or nodular nature without any sharp cutting features
which might damage the surface of the rope. A hard coat-
ing is selected having a hardness of greater than 40 HRC.
The thin layer of coating permits the surface roughness
and the crowning to be maintained. Without the coating,
the contact surfaces of the sheave would get worn
smooth. The surfaces of the sheave would get worn
smooth. The surface morphology of the coating should
have an irregular or nodular nature without any sharp
cutting features that might damage the surface of the flat
rope. The coating is corrosion resistant to enhance the
sheaves which are made of steel, rather than conven-
tional cast iron. The coating should be a low temperature
coating, such as about 25-80°C, so that it can be applied
to the sheave in the finished state. The coating may be
applied, for example, by a dip process or an electrome-
chanical process.
[0015] For idler sheaves, a low friction coating may be
applied to the sheave or the sheave may be formed from
a material that exhibits these properties, such as poly-
urethane. Because the traction is less important for idler
sheaves, surface roughness is not essential.
[0016] Another aspect of the invention relates to an
elevator rope sheave for engaging a flat elevator rope,
said sheave comprising a convex contact surface for en-
gaging said elevator rope, said convex contact surface
having a crown height that is a function of the width of

said elevator rope.
[0017] Said crown height can be equal to a range of
about 0.033 to about 0.003 times the width of the elevator
rope.
[0018] The width of the convex contact surface can be
in the range of about 1.5 to about 2.25 times the width
of said elevator rope.
[0019] Another aspect of the invention relates to an
elevator rope sheave for engaging a flat elevator rope,
said sheave comprising a convex contact surface for en-
gaging said elevator rope, said convex contact surface
having a crown radius that is a function of the width of
said elevator rope.
[0020] Said crown radius can be equal to a range of
about 15.00 to about 50.00 times the width of the elevator
rope.
[0021] The width of the convex contact surface can be
in the range of about 1.5 to about 2.25 times the width
of the said elevator rope.
[0022] Another aspect of the invention relates to an
elevator rope sheave for engaging a flat elevator rope,
said sheave comprising a convex contact surface for en-
gaging said elevator rope, said convex contact surface
having a width that is in the range of about 1.5 to about
2.25 times the width of said elevator rope.
[0023] Another aspect of the invention relates to an
elevator rope sheave for engaging an elevator rope, said
sheave comprising a contact surface for engaging said
elevator rope, said contact surface having a circumfer-
ential surface roughness of about 1.0 to about 3.0 mi-
crons.
[0024] Therein, the sheave can comprise a corro-
sion-resistant surface coating having a hardness of
greater than about 40 HRC.
[0025] Another aspect of the invention relates to an
elevator rope sheave for engaging an elevator rope, said
sheave comprising a contact surface for engaging said
elevator rope, said contact surface being formed from a
corrosion-resistant material.
[0026] Another aspect of the invention relates to an
elevator rope sheave for engaging an elevator rope, said
sheave comprising a contact surface for engaging said
elevator rope; and a surface coating applied to said con-
tact surface, said coating having a thickness of less than
10 microns.
[0027] Said coating can have a thickness of about 1-2
microns.
[0028] Another aspect of the invention relates to an
elevator rope sheave for engaging an elevator rope, said
sheave comprising a contact surface for engaging said
elevator rope; and a surface coating applied to said con-
tact surface, wherein said coating has a hardness of
greater than about 40 HRC.
[0029] Another aspect of the invention relates to an
elevator rope sheave for engaging an elevator rope, said
sheave comprising a contact surface for engaging said
elevator rope; and a surface coating applied to said con-
tact surface, wherein said coating is a corrosion-resistant
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coating.
[0030] While the preferred embodiments have been
herein described, it is understood and acknowledged that
modification and variation can be made without departing
from the scope of the presently claimed invention.

Claims

1. A combination of an elevator rope (24) and an ele-
vator traction sheave (10, 40) for engaging said el-
evator rape (24), said elevator rope (24) being a flat
rope or belt, said traction sheave (10, 40) being made
of steel and comprising : a traction surface for en-
gaging and driving said elevator rope (24) and a sur-
face coating applied to said traction surface, wherein
said coating is a corrosion - resistant coating.

2. A combination according to claim 1, the surface coat-
ing having a thickness of less than 10 microns.

3. A combination according to claim 2, wherein the sur-
face coating thickness is in a range of approximately
1 micron to approximately 2 microns.

4. A combination according to any of claims 1 to 3,
wherein the surface coating has a hardness of great-
er than approximately 40 HRC.

5. A combination according to any of claims 1 to 4,
wherein the traction surface has a circumferential
surface roughness of approximately 1.0 to approxi-
mately 3.0 microns.

6. Eevator system (20), comprising a combination ac-
cording to any of claims 1-5.

Patentansprüche

1. Kombination aus einem Aufzugseil (24) und einer
Aufzug-Traktionsscheibe (10, 40) zum Zusammen-
wirken mit dem Aufzugseil (24), wobei das Aufzug-
seil (24) ein Flachseil oder Gurt ist, wobei die Trak-
tionsscheibe (10, 40) aus Stahl hergestellt ist und
Folgendes aufweist: eine Traktionsfläche zum Zu-
sammenwirken mit dem Aufzugseil (24) und zum An-
treiben des Aufzugseils (24) sowie eine auf die Trak-
tionsfläche aufgebrachte Oberflächenbeschichtung,
wobei die Beschichtung eine korrosionsbeständige
Beschichtung ist.

2. Kombination nach Anspruch 1,
wobei die Oberflächenbeschichtung eine Dicke von
weniger als 10 mm aufweist.

3. Kombination nach Anspruch 2,
wobei die Dicke der Oberflächenbeschichtung in ei-

nem Bereich von ca. 1 mm bis ca. 2 mm liegt.

4. Kombination nach einem der Ansprüche 1 bis 3,
wobei die Oberflächenbeschichtung eine Härte von
mehr als ca. 40 HRC aufweist.

5. Kombination nach einem der Ansprüche 1 bis 4,
wobei die Traktionsfläche eine umfangsmäßige
Oberflächenrauheit von ca. 1,0 bis ca. 3,0 mm auf-
weist.

6. Aufzugsystem (20) mit einer Kombination nach ei-
nem der Ansprüche 1 bis 5.

Revendications

1. Association d’un câble d’ascenseur (24) et d’une
poulie de traction d’ascenseur (10, 40) adaptée pour
entrer en prise avec ledit câble d’ascenseur (24),
ledit câble d’ascenseur (24) étant un câble plat ou
une courroie plate, ladite poulie de traction (10, 40)
étant faite d’acier et comprenant :

une surface de traction adaptée pour entrer en
prise et entraîner ledit câble d’ascenseur (24),
et un revêtement de surface appliqué sur ladite
surface de traction, dans laquelle ledit revête-
ment est un matériau résistant à la corrosion.

2. Association selon la revendication 1, le revêtement
de surface possédant une épaisseur inférieure à 10
microns.

3. Association selon la revendication 2, dans laquelle
l’épaisseur de revêtement de surface est dans une
plage allant d’approximativement 1 micron à ap-
proximativement 2 microns.

4. Association selon une quelconque des revendica-
tions 1 à 3, dans laquelle le revêtement de surface
possède une dureté supérieure à approximative-
ment 40 HRC.

5. Association selon une quelconque des revendica-
tions 1 à 4, dans laquelle la surface de traction pos-
sède une rugosité de surface circonférentielle d’ap-
proximativement 1,0 à approximativement 3,0 mi-
crons.

6. Système ascenseur (20), comprenant une associa-
tion selon une quelconque des revendications 1 à 5.
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