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(54) Elevator rope terminal

(67)  Theinvention refers to an elevator Elevator rope
terminal (32) for an elevator rope (20) comprising a rope
fitting (23, 24, 26, 28, 30) for the fixing of the rope end to
an elevator component (10), which rope fitting comprises
a spring means (30) for elastically fixing the rope end
(22) to the elevator component, the rope terminal further
comprises a deflection element (34) for deflecting the
rope from a first direction before being received by the
rope terminal to a second direction in which the rope end
is fixed to the elevator component, which deflection ele-
ment has a circumferential area (ca1, da, ca2) for receiv-
ing the rope and is pivotably supported via a pivot axis
(16) at the elevator component, characterized in that the
circumferential area has

- a first curved contact area (ca1) for receiving the rope,

20~

which first contact area is defined by all contact points of
the rope with the contact area within the maximum stroke
of the spring means,

- a second curved contact area (ca2) for the rope portion
connected to the rope fitting, which second contact area
is defined by all contact points of the rope with the contact
area within the maximum stroke of the spring means,

- a curved deflection area (da) between the first and sec-
ond curved contact areas, whereby the third radius (r3)
of the curvature of the curved deflection area (da) is
smaller than the first and second radius (r1, r2) of the
curvature of the first and second curved contact areas
(ca1, ca2). With the invention a rope terminal with a low
height is provided which does not affect the rope lifetime.
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Description

[0001] The presentinventionrefers to an elevator rope
terminal which is used to fix a rope end of e.g. a hoisting
rope, suspension rope or compensation rope of an ele-
vator to an elevator component or to the elevator shaft
or machine room or to a mounting structure fixed in these
parts of the building.

[0002] Particularly when the ropes are to be fixed to
an elevator car or a counterweight the rope terminals
sometimes have a deflection element which is usually
formed as a diverting pulley around which the elevator
rope runs roughly along an angle of 90 degrees so that
the elevator rope is deflected from the vertical course in
the elevator shaft to a horizontal direction, e. g. under
the bottom of the elevator car. By this arrangement the
vertical height of the elevator rope fitting is reduced. It is
obligatory for an elevator rope terminal that the rope end
is flexibly supported by a spring means so that in high
load situations of the rope, €. g. in case of an emergency
stop of the elevator car, the tension peaks are lowered
by the elastic support based on the stroke of the spring
means. The function of the spring means is to equalize
rope force differences during the operation of the elevator
and, in particular, indicate the existence of the differences
to a service man, so that he can make balancing adjust-
ments. Accordingly, during normal operation of the ele-
vator there is a certain change in the load impact on the
rope, e.g. during acceleration and deceleration of the el-
evator car or when the elevator car starts or stops or
when the load of the elevator car changes.

[0003] Usually the deflection element is a roller sup-
ported on a pivot axis at the elevator component. As the
elevator rope runs dynamically on said pivoted roller with-
in the maximum stroke of the spring means there is a
certain wear of the elevator rope running over said roller
with every movement of the rope caused by any deflec-
tion of the spring means during the operation of the ele-
vator. Accordingly, in a certain contact area wherein the
rope meets the circumferential groove of the roller ac-
cording to the stroke of the spring means the elevator
rope is either straightened or is bent on the pulley. This
means that there is a dynamical straightening and bend-
ing of the ropes in these areas so that the rope undergoes
an increased wear. This wear is further increased when
a roller with a small diameter is used as a deflection el-
ement. Fordynamical use European regulations demand
aratio of the rope diameter to the roller diameter of small-
er than 1:40. Thus, in the prior art rope terminal there is
a certain conflict between a low vertical height of the rope
terminal and a long lifetime of the rope.

[0004] Accordingly, it is object of the invention to pro-
vide an elevator rope terminal which has a small vertical
height and also provides less wear of the elevator rope
than in currently known solutions.

[0005] The object of the invention is solved with an
elevator rope terminal according to claim 1. Preferred
embodiments of the invention are subject matter of the
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dependent claims.

[0006] According to the invention the elevator rope ter-
minal comprises a rope fitting for fixing the rope end to
an elevator component. The elevator component may be
an elevator car, a counterweight or any structure in the
elevator shaft or the machine room. The rope fitting com-
prises a spring means for elastically fixing the rope end
to the elevator component. Furthermore, the rope termi-
nal comprises a deflection element for deflecting the rope
from a first - usually vertical - direction, into a second -
usually horizontal - direction in which the rope end is fixed
to the elevator component. The deflection element has
a circumferential area for receiving the rope, e. g. a rope
groove and is pivotably supported via a pivot axis at the
elevator component. The pivot axis can be located di-
rectly at the elevator component or via a structure which
is part of the elevator rope terminal.

[0007] In this connection it has to be mentioned that
an elevator rope usually comprises a set with a plurality
of separate ropes. Thus, arope terminal usually supports
the ends of a plurality of ropes, although it may only sup-
port one rope, e.g. in small load elevators.

[0008] According to the invention the circumferential
area has a first curved contact area for the rope coming
from the shaft which first contact area defines all possible
contact points of the rope with the circumferential area
within the maximum stroke of the spring means during
any kind of operation of the elevator.

[0009] Furthermore, the circumferential area has a
second curved contact area for the rope connected to
the ropefitting, which second curved contact area defines
all possible contact points of the rope with the circumfer-
ential area within the maximum stroke of the spring
means during any kind of operation of the elevator.
[0010] Finally, the circumferential area has a curved
deflection area, which is located between the first and
the second curved contact areas. In this deflection area
the essential part of the deflection of the rope takes place.
If the desired deflection angle of the rope is e.g. 90 de-
grees, the bending angle of the deflection area should
be atleast 70 degrees, preferably more than 80 degrees.
The aim is to minimize the rope deflection in the contact
areas so that also the bending of the rope in the contact
areas can be minimized.

[0011] Preferably, in the curved deflection area more
than 90 % of the deflection of the rope - usually from the
vertical to the horizontal direction - takes place. The ad-
vantage of this solution is that the upper most part of the
rope deflection has been shifted to the deflection area in
which the bending of the rope is static, i.e. essentially
without wear. By this means in the contact areas where
the bending and straightening of the rope, i.e. the dynam-
ical stress of the rope takes place according to the stroke
of the spring means the rope is bent only to a very small
degree.

[0012] The curved deflection area is preferably abuts
to the first and second curved contact areas. However,
solutions are possible, wherein a distance may remain
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between the curved contact areas and the curved deflec-
tion area.

[0013] When the invention speaks of the radius of the
curvature of an area it is assumed that the area has only
one radius. If the radius should change over the length
of an area (in running direction of the rope) the arithmetic
mean value of the radius of said area is taken as radius
instead.

[0014] According to the invention the radius of the cur-
vature of the deflection area is smaller than the radius of
the curvatures in the first and second contact areas. This
has the effect that based on the larger radius of the cur-
vature in the contact areas only minor bending of the
ropes takes place there. Instead, the rope bending is
shifted to the deflection area where the rope is bent with
an essentially smaller radius than in the contact areas.
The bending of the rope with a small radius is not harmful
for the ropes because the rope is arranged statically in
the deflection area.

[0015] Further by the different radius of the contact ar-
eas and the deflection areas a kind of rectangular profile
of the deflection element is achieve which prevents the
rotation of the deflection element as far as not caused
by the change of the status of the spring means. This
leads to the fact that the deflection area always remains
the area where the rope remains static in the rope
grooves in the circumference of the deflection element.
This is in contrast to known rollers which may rotate fur-
ther, particularly if the rope has a certain texture which
initiates a movement of the roller in one direction.
[0016] Preferably, the radius of the curvature in the first
and second contact areas is at least 40 times the rope
diameter, preferably larger. This supports a long lifetime
of the rope.

[0017] Preferably, the radius of the curvature inthe de-
flection areais less than 40 times the rope diameter, pref-
erably less than 30 times, most preferably less than 20
times, even less than ten times the rope diameter. As the
rope is statically arranged on the deflection area the re-
sulting small bending radius does not affect rope lifetime.
[0018] Preferably at least a middle portion of said first
curved area has a first distance to the pivot axis, at least
amiddle portion of said second curved area has a second
distance to the pivot axis, and at least a middle portion
of the deflection area has a third distance to the pivot
axis, whereby the third distance is larger than the second
distance. This leads to a kind of rectangular layout of the
deflection element which further reduces the vertical
height of the deflection element compared to a known
roller. By this measure the vertical height of the rope ter-
minal can be reduced.

[0019] Inthis contextthe middle portion preferably des-
ignates the exact middle of an area (in running direction
of the rope). If this exact middle should deviate from the
general curvature of an area also a limited area around
the exact middle of e.g. 10 mm can be used as middle
portion.

[0020] Preferably, the first radius and/or the second
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radius is/are larger than the respective firstand/or second
distance. Accordingly, the vertical height requirement
which is based on the second distance can be kept es-
sentially smaller although the bending radius of the rope
is kept large, which attributes to a long rope lifetime.
[0021] Preferably the second distance is smaller than
40 times the rope diameter, preferably less than 30 times,
most preferably less than 20 times, even less than ten
times the rope diameter. Therefore the vertical height of
the deflection element is clearly less than that of a known
roller.

[0022] Advantageously, the first and/or second radius
is between 1,5to 2,5 times as large as the corresponding
first and/or second distance. By this means the vertical
height of the deflection element is kept small whereas
the bending radius of the rope in the contact areas is kept
large.

[0023] By advantageously keeping the third radius be-
tween 0,3 to 0,7 times as large as the third distance the
required high deflection of the rope in the deflection area
is obtained in a comparably small area.

[0024] By the fact, that the second distance can be
made essentially smaller than the radius of a known di-
verting roller according to European regulations the ver-
tical height requirement for the inventive rope terminal is
clearly reduced compared to known solutions. The sec-
ond distance may be only 0.4 to 0.8, preferably 0.5 t0 0.7
times as large as a required roller radius (which is ac-
cording to EN 81-1 about 40 times the rope diameter).
As only the second distance is essential for the vertical
height of the deflection element an essential reduction
of the vertical height of the deflection element and ac-
cordingly a corresponding reduction of the vertical height
of the complete rope terminal is achieved without affect-
ing the rope wear.

[0025] In the deflection area which has a larger dis-
tance to the pivot axis but a shorter bending radius than
the contact areas the essential bending of the elevator
rope takes place. The bending radius in this area can be
kept much smaller than the obligatory 40:1 ratio with re-
specttothe rope diameter asin this areathe rope remains
in contact with the diverting pulley independent of the
stroke of the spring means. Therefore there is no dynamic
bending stress for the rope in this area. The EN81-1 1998
and corresponding codes allow a smaller D/d ratio than
40 if it can be proved with a risk assessment that the
chosen rope construction provides sufficient life time.
This is realized by the invention. The first and second
radius r1 and r2 can correspond to D/d ratios 40 or larger
or smaller, but the curvature of the third radius in the
deflection area which somewhat forms a corner can be
tighter in order to achieve space saving benefits. Thus,
the deflection area has a small third radius which is pref-
erably essentially smaller than the third distance of the
middle of the deflection area to the pivot axis. Preferably,
the third radius is 0.3 to 0.8 times as large as the third
distance.

[0026] On the contrary in the first and second curved
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areas the bending radius at least in the middle of said
areas is essentially larger than the corresponding dis-
tance to the pivot axis. Preferably, the radius of the first
and second curved contact areas is in between 1.5 to
2.5 as large as the corresponding first and second dis-
tances. Again from this embodiment it is clear that in the
first and second contact areas only a very small bending
of the ropes occur according to the stroke of the spring
means whereas the essential part of the deflection takes
part in the deflection area.

[0027] Preferably, the first and second radiuses are
identical. Furthermore, preferably the first and second
distances are identical. Via these measures the rope
stress in both contact areas can be kept on the same
level and the manufacture of the deflection element is
facilitated.

[0028] Preferably, the pivot axis is located near the
edge or border area of the deflection element which is
located remote from the second curved deflection area.
Whereas in a roller the pivot axis is in the center of the
roller the above measure leads to a shifting of the pivot
axis to the edge or border area of the deflection element
which is remote from the second curved area. Compared
to aroller, the necessary vertical height of the deflection
elementis more or less reduced from the diameter to the
radius of the deflection element, i.e a reduction by factor
2. Therefore, according to this embodiment not only the
fact that the circumferential area is divided into differently
shaped contact and a deflection areas but also the fact
that the pivot axis is shifted to the edge of the deflection
element clearly reduces the vertical height of the elevator
rope terminal without affecting the lifetime of the rope.
[0029] Preferably, the pivot axis is located in the last
quarter or third of the vertical extension of the deflection
element which is remote from the second contact area.
Via this arrangement of the pivot axis the vertical exten-
sion of the deflection element only slightly exceeds the
second distance d2 of the pivot axis to the second contact
area. This reduces the vertical extension of the deflection
element and on the other hand ensures that the pivot
axis is positioned in a part of the deflection element which
maintains a proper function of the deflection element al-
though the pivot axis is no longer located in the center
thereof.

[0030] The elevator rope terminal may have the rope
fitting and deflection element directly mounted to the el-
evator component. Preferably, the rope fitting as well as
the pivot axis for the deflection element is mounted to a
frame of the elevator rope terminal. This frame preferably
has a support part of the rope fitting and forms a part of
the rope fitting itself. The advantage of a frame compris-
ing all the necessary elements of the elevator rope ter-
minal is that all elements of the rope terminal can simply
be mounted to the elevator component by simply fixing
the frame of the elevator rope terminal to the elevator
component, for example via bolts and/or form fittings.
[0031] Preferably the support part is a plate having a
perforation which is preferably mounted to the frame. The
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rope fitting then preferably includes a threaded bolt con-
nected to the rope end. The bolt penetrates the perfora-
tion of the plate and the part of the bolt extending through
the plate carries a nut and a compression spring which
is fitted between the plate and the nut. This arrangement
forms the spring means of the invention. By adjusting the
nut on the thread of the bolt the compression force of the
compression spring can be adjusted according to the ac-
tual need. Preferably the nut is secured by a counter nut.
Such kind of rope fitting is per se known and reliable
whereby the production costs are comparably low.
[0032] Preferably, the perimeter of the first and second
curved areas should preferably be equal to maximum
rope travel (between rope in rest and the spring fully com-
pressed). Via this measure it is ensured that the curved
areas cover all meeting points of the rope with the cir-
cumferential area of the deflection element having a ra-
dius large enough to reduce rope wear.

[0033] The invention also refers to an elevator compo-
nent and/or an elevator having an elevator rope terminal
according to the above description.

[0034] In this context is may be emphasized that all
the above mentioned embodiments of the invention may
be combined with each other as long as no conflicts are
caused by such combination.

[0035] The invention is now described by example via
the enclosed schematic drawing. Therein

Figure 1 shows an elevator rope terminal according
to prior art, and

Figure 2 shows an inventive elevator rope terminal
in side view.

[0036] Figure 1 shows in side view a part of an elevator
car 10 as an example of an elevator component with a
rope terminal 12 mounted to the bottom of the car. The
rope terminal 12 comprises a frame 14 with a pivot axis
16 carrying a deflection roller 18 as deflection element.
The deflection roller 18 has a circumferential groove
around which the elevatorrope 20 passes from its vertical
course in the elevator shaft to a horizontal direction at
the rope end. The rope end is fixed via a rope fitting 22
to a threaded bolt 24. The bolt protrudes a perforation in
a perforated support plate 26 which is preferably part of
the frame of the elevator rope terminal but may also be
mounted to the elevator component, e.g. the car 10. The
part of the threaded bolt 24 extending through the perfo-
ration carries a nut 28. Between the perforated plate 26
and the nut 28 a compression spring 30 is fitted around
the bolt 24 which fixes the rope end elastically to the
elevator car 10. The deflection roller 18 has a radius r of
a prescribed minimum size to reduce rope wear. The
circumferential area of the deflection roller comprises
rope grooves and can be divided in three areas.

[0037] A first upper contact area ca1 is defined by the
points where the elevator rope from the shaft meets the
rope grooves according to the stroke of the compression
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spring. A second lower contact area ca2 is defined by
the points where the elevator rope connected to the rope
fitting 22 meets the rope grooves according to the stroke
of the compression spring. The maximal stroke of the
compression spring is defined between the two extreme
positions totally compressed and totally unloaded. In op-
eration any position between those extreme positions are
possible which correspond to contact points of the rope
in the first and second contact area. Between these two
contact areas a deflection area is provided. As the de-
flection element is a roller the radius of the rope grooves
is the same in all areas which means that either a large
radius leads to a long service life of the rope but leads
to large vertical height of the rope terminal or the radius
is small which reduces the vertical height of the rope ter-
minal but reduces the lifetime of the rope.

[0038] In this connection it is essential that in the prior
art rope terminal having a roller as deflection element the
contact areas and the deflection area have not been ex-
perienced as separate areas. The appreciation of these
areas as separate areas is already part of the invention.
[0039] Figure 2 shows the inventive rope terminal in
the same view as figure 1 whereby identical parts or func-
tionally identical parts are indicated with the same refer-
ence numerals.

[0040] Incontrastto the elevator rope terminal of figure
1 the deflection element 32 of figure 2 is not a roller as
in figure 1 but a kind of rectangular plate which is pivoted
around the pivot axis 16 supported at the frame 14 of the
inventive elevator rope terminal 32. The deflection ele-
ment 34 has a first curved contact area ca1 which is de-
fined by the contact points where the rope 20 coming
from the shaft runs onto the circumference, particularly
a rope groove in the circumference of the deflection el-
ement 34 according to the possible stroke of the com-
pression spring 30, a second curved contact area ca2
which is defined by the points of contact of the rope 20
coming from the rope fitting 22 onto the rope groove at
the circumference of the deflection element 34. Between
and in abutment to both contact areas ca1 and ca2 is the
deflection area da.

[0041] The essential difference of this deflection ele-
ment 34 to the deflection roller 18 of figure 1 is that in the
contact areas only very little bending of the rope occurs
as the radius of curvature in the contact areas ca1 and
ca2 is larger than the radius of the curvature in the de-
flection area da. On the other hand, the essential deflec-
tion of the ropes happens in the deflection area between
both contact areas. In this area the rope does not leave
the deflection element so that the contact of the rope on
the deflection element in this area is continuous. Accord-
ingly, the load on the rope is static and not a dynamic as
in the contact areas where the rope enters or leaves the
circumferential area according to the actual compression
status of the spring means.

[0042] The - in running direction of the rope - middle
of the first contact area ca1 has a first distance d1 to the
pivot axis 16. The middle of the second curved contact
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area ca2 has a second distance d2 to the pivot axis,
whereas the middle of the deflection area da has a third
distance d3 to the pivot axis. The third distance d3 of the
middle of the deflection area to the pivot axis 16 is larger
thanthe second distance d2 of the second curved contact
area ca2, which leads to the fact, that the vertical exten-
sion of the deflection element 34 is small. Preferably, the
third distance d3 of the middle of the deflection area d3
is also larger than the first distance d1 of the first contact
area ca1l to the pivot axis 16. The first and second dis-
tance d1 and d2 may be identical but this is not obligatory.
[0043] Further, the first radius r1 of the curvature the
first contact area ca1 is larger than the corresponding
first distance d1. Also the second radius r2 of the curva-
ture of the second curved contact area ca2 is larger than
the corresponding second distance d2. In contrast there-
to the third radius r3 of the curvature of the deflection
area is smaller than the corresponding third distance d3.
This again leads to the fact that the bending angle of rope
in both contact areas is essentially lower than in the de-
flection area where the bending angle because of the
small bending radius is high. This is not harmful for the
rope as the rope contact in this area is static without any
movement between the deflecting element and the rope.
[0044] Furthermore, the pivot axis 16 is located in the
third of the vertical extension of the deflection element
34 which is remote from the second contact area ca2. In
the drawing this is the upper third. Via this measure the
pivot axis 16 is in located in the area of the upper edge
or more general in the region of the remote edge with
respect to the second contact area. This also reduces
the vertical extension of the deflection element as in the
invention more or less only the radius of the deflection
element has to be provided whereas in a roller 18 ac-
cording to figure 1 the diameter, i. e. two times of the
radius has to be provided. Accordingly, the rope terminal
of the present invention has a very low vertical extension
without affecting the lifetime of the rope.

[0045] Preferably, the third distance d3 is larger than
the distance d1 as well as the distance d2, which stabi-
lizes the orientation of the deflection element.

[0046] The invention can be varied within the scope of
the appended claims.

Claims

1. Elevator rope terminal (32) for an elevator rope (20)
comprising a rope fitting (23, 24, 26, 28, 30) for the
fixing of the rope end to an elevator component (10),
which rope fitting comprises a spring means (30) for
elastically fixing the rope end (22) to the elevator
component, the rope terminal further comprises a
deflection element (34) for deflecting the rope from
a first direction before being received by the rope
terminal to a second direction in which the rope end
is fixed to the elevator component, which deflection
element has a circumferential area (ca1, da, ca2) for
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receiving the rope and is pivotably supported via a
pivot axis (16) at the elevator component, charac-
terized in that the circumferential area has

- a first curved contact area (ca1) for receiving
the rope, which first contact area is defined by
all contact points of the rope with the contact
area within the maximum stroke of the spring
means,

-asecond curved contact area (ca2) for the rope
portion connected to the rope fitting, which sec-
ond contact area is defined by all contact points
of the rope with the contact area within the max-
imum stroke of the spring means,

- a curved deflection area (da) between the first
and second curved contact areas, whereby the
third radius (r3) of the curvature of the curved
deflection area (da) is smaller than the first and
second radius (r1, r2) of the curvature of the first
and second curved contact areas (ca1, ca2).

Elevator rope terminal according to claim 1, wherein
the third radius (r3) is between 0,2 to 0,5 times as
large as the first and/or second radius (r1, r2).

Elevator rope terminal according to one of the pre-
ceding claims, wherein the first and second radius
(r1, 2) are identical.

Elevator rope terminal according to one of the pre-
ceding claims, wherein

- at least a middle portion of said first curved
area (ca1) has a first distance (d1) to the pivot
axis (16),

- at least a middle portion of said second curved
area (ca2) has a second distance (d2) to the
pivot axis, and

- at least a middle portion of the deflection area
(da) has a third distance (d3) to the pivot axis,
whereby the third distance (d3) is larger than the
second distance (d2).

Elevator rope terminal according to claim 4, wherein
the first radius (r1) and/or the second radius (r2)
is/are larger than the respective first and/or second
distance (d1, d2).

Elevator rope terminal according to claim 5, wherein
the first and/or second radius (r1, r2) is between 1,5
to 2,5times as large as the corresponding firstand/or
second distance (d1, d2).

Elevator rope terminal according to one of claims 4
to 6, wherein the third radius (r3) is between 0,3 to

0,7 times as large as the third distance (d3).

Elevator rope terminal according to one of the pre-
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10.

1.

12.

13.

14.

ceding claims, wherein the pivot axis (16) is located
inaborder area of the deflection element (34) remote
from the second contact area (ca2).

Elevator rope terminal according to one of the pre-
ceding claims, comprising a frame (14) for being
mounted to the elevator component (10), which
frame has with a support part (26) of the rope fitting
(23, 24, 26, 28, 30) and a pivot axis (16) for the de-
flection element (34).

Elevator rope terminal according to claim 9, wherein
the support part (26) is a plate with a perforation and
wherein the rope fitting (23, 24, 26, 28, 30) includes
a threaded bolt (24) connected the rope end (22),
which bolt penetrates the perforation in the plate,
and wherein the bolt carries a nut (28) on its thread,
and a compression spring (30) surrounding the bolt
(24) is fitted between the plate (26) and the nut (28).

Elevator having atleast one elevator component with
an elevator rope terminal (34) according to one of
the preceding claims.

Elevator according to claim 11, wherein the elevator
rope (20) is a hoisting rope or compensation rope.

Elevator according to claim 11 or 12, wherein the
elevator component (10) is an elevator car and/or
counterweight.

Elevator according to one of claims 11 to 13, wherein
the elevator component is the elevator shaft or ma-
chine room or a fixed structure located therein.
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