-1- Elevator Installation The invention relates to an

el evator installation with a nunber of cars in a
shaft, a second- car being di sposed underneath a first
car and there 5 being associagted with each car a drive
with a traction sheave and also at |east one cable
strand, which is |ed over the traction sheave and by
means of which the cdilevatavinstailationo a

count erwei ght, the second car being kept in a
suspension ratio of 1:1 and being connected to its
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t hege. cabl e strands bei ng di sposed on two different

sides of the car and running |laterally outside the
first car. In US-A-S 419 414, it is proposed for this
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each other by the width of the car and are coupled to
a driven by means of traction sheaves, over which the cable strands
which connect the cars to their counterweight are led. Only a single
cable strand is required for the first car. Usually two cable strands are
used for the second car, which is disposed underneath the first car,
20 these cable strands being disposed on two different sides of the car and
running laterally outside the first car. In US-A-5 419 414, itis
proposed for this purpose to lead the two cable strands of the second
car respectively over a separate traction sheave, so that the drive of
the second car takes place by means of two traction sheaves which are
25 separated from each other by the width of the car and are coupled to a
common drive motor by means of a drive shaft. However, this requires
a separate drive motor with a long drive shaft for the second car and
also requires a large shaft space, with the effect of increasing the
production and operating costs.of the elevator installation.
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common drive nmotor by nmeans of a drive shaft. However,
this requires a separate drive notor with a |ong
drive shaft for the second car and also requires a

| arge shaft space, with the effect of increasing the
production and operating co8ts.of the elevator
installation. 30 -2- In EP-A-1 329 412, it is proposed
to lead the two cable strands of the second car over
a common traction sheave. This allows shaft space to
be saved and a standard notor to be used for driving
the second car. However, the two cable strands of the
second car are worn in different ways during its
operation, so that they reach their maxi mum
perm ssi bl e degree of wear at different points in
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It is an object of the present invention to develop an elevator installation of
the type mentioned at the beginning in such a way that, as far as possible, the
two cable strands of the second car reach their maximfum permissible degree
of wear at the same point in time, in order in this way to lower the operating

costs.

This object is achieved according to the invention in the case of an elevator
installation of the generic type by the traction sheave associated with the
second car having two traction sheave parts, over each of which one of the
two cable strands of the second car is led, the distance between the traction
sheave parts being less than the distance between the two cable strands in
the region of the second car, and by the elevator installation having a cable
guiding device which subjects the two cable strands of the second car to equal
loading. The loading of the cable lines is brought about not only by the

tensile force to which the cable lines are subjected but also by the



second car having two traction sheave parts, over each
of which one of the two cable strands of the second

car is led, the distance between the traction sheave
parts being | ess than the di stance between the two

cable strands in the regio§ of the second car, and by
the elevator installation having a cable gU|d|ng

devi ce which subjects the two cable strands of the
second car to equal |oading. The | oading of the cable
lines is brought about not only by the tensile force

to mgich the cable lines are subjected but also by the
-3- deflection of the cable es at ef ecti
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It may be provided in particular that the two traction sheave parts lie against
each other. A configuration of the elevator installation of this type is

distinguished by a particularly compact form of construction, which takes up

relatively little shaft space.

The term car is used here to refer both to an elevator cabin without a
car frame and to an elevator cabin including a car frame on which the
elevator cabin is held. The cable strands may be fixed directly to the

elevator cabin or else to the car frame that is possibly used.



each other. A configuration of the el evator
installation of this type is distinguished by a
particul arly conpact form of construction, which takes
~up relatively little shaft space. The termcar is
used here to refer both to an el evator cabin wthout a
car frame and to an el evator@¢abin including a car
frame on which the elevator cabin is held. The cable
strands may be fixed directly to the elevator cabin
or else to the car frame that is possibly used. - 3a
The second car is kept in a suspension ratio of 1:1,
that is to say the cable strands of the second car
are fixed to it, so that the cable speed of the two
cable strands is identical to the speed of the car.
This allows running noises and vibrations in the
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the two cable strands of the second car being | ed over
Inhidegape of the elevator installation according to the invention,

standard drive motors may be used both for the first car and for the



nunber of deflecting rollers and over the traction
sheave of the second car. Since each cable strand
under goes wear both at deflecting rollers and at the
tracti on sheave, the use of an equal nunber of
deflecting rollers for the gwo cable strands has the
effect that they are worn nore 10 equally. It is
advant ageous if the cabl e guiding device conprises
deflecting rollers, the distances between two
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10pl acealy. the respective deflecting rollers and the
tracti on sheave of the second car being the sane for
the two cable strands of the second car. The bending
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15  adjacent to this traction sheave being the same for both cable strands
of the second car. The wear of the cable strands led over deflecting
rollers and the traction sheave is also dependent on the distances
between the respective deflecting rollers and between them and the
traction sheave. If the distances coincide for the two cable strands,

20 more equal wear of the cable strands of the second car can be

achieved.

In the case of a particularly preferred embodiment of the invention, it is
provided that the cable guiding device comprises deflecting rollers, the
25 sequence of the changes in direction that take place at the respective
deflecting rollers and the traction sheave of the second car being the
same for the two cable strands of the second car. The bending
direction experienced by the cable strands on account of the deflecting
rollers and the traction sheave consequently coincides for the two cable

30 strands. In particular, it is ensured as a result that a change in the



bendi ng direction takes place in the same way for both
cabl e strands. Such a change in direction entails
great | oading of the respective cable strand.
Ensuring that changes in direction coincide for both
cable strands allows their_kqading, and consequently
al so their wear, to be 5 nade approximately the sane.
It is of particular advantage if the cabl e guiding
devi ce conprises deflecting rollers, the two cable
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In the case of a preferred embodiment, the two cable strands of the

second car run mirror-symmetrically in relation to each other with

respect to a plane of symmetry. Symmetrical running of the two cable
20 strands allows particularly equal wear of the two cable strands to be

achieved.

It is advantageous if the two cable strands of the second car have in
each case a first cable strand portion, starting from the second car and
25 extending as far as a first deflecting roller, and a second cable strand
portion, joined to the first, the second cable strand portions being
aligned perpendicularly in relation to the first cable strand portions.
This makes it possible to bring the two cable strands which are led past
different sides of the first car together in the second cable strand

30 portion, in order in this way to save shaft space.



This makes it possible to bring the two cable strands
which are led past different sides of the first car
together in the second cable strand 30 portion, in
order in this way to save shaft space. -6- It is of
advantage if the second cabl g _strand portions are
horizontally aligned. The cable strands of the second
car consequently undergo a deflection of 90 as they
extend fromthe second car at a first deflecting
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In the case of a preferred embodiment of the invention, the third cable

strand portions extend as far as a third deflecting roller or as far as the

traction sheave of the second car, at which they are joined to a fourth
20 cable strand portion, the fourth cable strand portions of the two cable

strands of the second car being aligned parallel to each other.

The fourth cable strand portions may extend from the traction sheave
directly to the counterweight of the second car. In this case, the fourth

25 cable strand portions run in a vertical direction.



directly to the counterwei ght of the second car. In
this case, the fourth 25 cable strand portions run in
a vertical direction. -7- Alternatively, it may be
provided that the fourth cable strand portions are,
for exanple, horizontally alixgned. The fourth cable
strand portions nmay extend fromthe traction sheave 5
of the second car as far as a third deflecting roller,
at which they are joined to a fifth cable strand
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the fifth cable strand portions are vertically
aligned. 10 In the case of a preferred enbodi nent of
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a total of four deflections, three deflecting rollers and additionally the
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15 common traction sheave of the second car being used for each cable

strand.

The invention is not restricted to a specific number of deflections for the
two cable strands of the second car. However, as far as possible, both
20 cable strands should undergo the same number of deflections. It is of
particular advantage if the cable strands are deflected by the same
angle at the deflecting locations and if the distances between the
deflecting locations are the same for both cable strands. It is also
advantageous if the sequence of the deflections is the same for the two
25 cable strands and if the bending changes also take place at the same

locations.

It is of particular advantage if the axis of rotation of the traction sheave

associated with the second car is aligned parallel to a horizontal joining



advant ageous if the sequence of the deflections is the
sane for the two 25 cable strands and if the bendi ng
changes al so take place at the sanme locations. It is
of particular advantage if tge axis of rotation of the
traction sheave associated with the second car is
aligned parallel to a horizontal joining -8- I|ine,
whi ch joins the points of intersection of the first
cabl e strand portions, joined onto the second car, of
the two cable strands with a horizontal plane. It has

~ been found that this makes it possi b}_e for, the cabl es
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and there nmay al so be further cars
In order to achieve the most equal possible wear of the two cable strands of
the second car, it is of advantage if the cable tensions of the two cable strands
are equal. The two cable strands are consequently also distinguished by

virtually identical extension and slippage behavior.



di sposed in the shaft, |ikew se kept in the suspension
ratio of 1:1 on separate cable strands, and it is
possi bl e to achi eve the sanme advantages for guiding
their cables if a cable guidgng device according to
the present invention is wused. The foll ow ng
description of two preferred enbodi nents of the
invention serves for nore detailed explanation in
conjunction with the drawing, in which: Figure 1
shows a sinplified graphic representation of an

el evator installation, with two cars di spo
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useilsposed under |t, whi ch cars can be nade to travel
up and down separately fromeach other in a -10- shaft
16. The first car 12 is connected to a counterwei ght
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first embodiment of a cable guiding device;

Figure 2 shows a schematic plan view of the elevator installation from

Figure 1 and

Figure 3 shows a schematic plan view corresponding to Figure 2 of an
elevator installation with a second embodiment of a cable guiding

device.

In the drawing, an elevator installation 10 is schematically represented,
with a first car 12 and a second car 14 disposed under it, which cars

can be made to travel up and down separately from each otherin a



strand 18 may conprise a nunber of individual cables.
The second car 14 is connected by neans of two cable
strands 30, 31 10 to a separate counterwei ght 33,
which is disposed laterally next to the counterweight
20 of the first car 12. The two cable strands 30, 31
of the second car 14 may im%ach case conprise a
nunber of individual cables. They are fixed to the
car 14 on sides |lying opposite each other, and
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part 42 and a Secon traction
15shawidinptared B thé yablg stiiands t30y 3dgditaging frem thietsecond har
tr alc‘{, itRQ'e extends in each case a first cable strand portion 30a and 31a,
respectively, in a vertical direction upward as far as a first deflecting
roller 35 and 36, respectively, which is disposed within the upper shaft
region or machine space 26 and is joined to a second cable strand
20 portion 30b and 31b, respectively. The second cable strand portions
30b, 31b run in a horizontal direction as far as a second deflecting roller
38 and 39, respectively, at which they are in each case joined in a
vertical direction to a third cable strand portion 30c and 31c,
respectively. The cable strands 30 and 31 are deflected by 90° in each
25 case both at the first deflecting roller 35 and 36, respectively, and at

the second deflecting roller 38 and 39, respectively.

The third cable strand portions 30c and 31c extend in a vertical

direction as far as a common traction sheave 41, which is driven by a



sheave parts 42 and 43 may be connected rigidly, in
particular integrally, to each other. The cable
strand 30 is led around the first 5 traction sheave
part 42 and the cable strand 31 is |ed around the
second traction sheave part A3. At t he respective
traction sheave part 42, 4§' in the case of the
enbodi ment represented in Figures 1 and 2, the cable
strands 30 and 31, respectively, undergo a renewed
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e tract
a common, freely rotatable deflecting roller in the form of a single

component.

20 As is clear in particular from Figure 2, the two cable strands 30, 31 of
the second car 14 run mirror-symmetrically in relation to each other
with respect to a plane of symmetry 48, the first cable strand portions
30a, 31a as well as the third, fourth and fifth cable strand portions 30c,
31c; 30d, 31d and 30e, 31e running parallel to the plane of symmetry

25 and the second cable strand portions 30b, 31b being inclined in each

case at the same angle in relation to the plane of symmetry.

It is also clear from Figure 2 that the axis of rotation 50 of the traction
sheave 41 of the second car 14 runs parallel to a joining line 52, which

30 joins to each other the imaginary points of intersection 54, 55 of the



sheave 41 of the second car 14 runs parallel to a
joining line 52, which 30 joins to each other the

i magi nary points of intersection 54, 55 of the - 12
first cable strand portions 30a, 3la with the

hori zontal plane 57 defined ;Jy the two cable strand
portions 30b, 31b. The joininhg |ine 52 runs
perpendicularly in relation to the fourth cable strand
portion 30d, 31d. 5 The two cable strands 30 and 31
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di stance between the first deflecting roller 36 and
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and t
first deﬂectmg roller 35 and the second deflecting roller 38 of the cable

strand 30 is identical to the distance between the first deflecting roller
36 and the second deflecting roller 39 of the cable strand 31. The

20 same applies correspondingly to the distances between the second
deflecting rollers 38 and 39, respectively, and the traction sheave 41
and also to the distances between the traction sheave 41 and the third
deflecting rollers 45 and 46, respectively. The distances between the
respective cable fastening points 59 and 60 of the two cable strands 30,

25 31 to the second car 14 and the respective first deflecting roller 35 and
36 as well as the distances between the third deflecting rollers 45 and
46, respectively, and the common cable fastening points 62 of the two

cable strands 30, 31 to the counterweight 33 are also identical.

30 In Figure 3, a plan view of an elevator installation according to the

invention with a second embodiment of a cable guiding device is
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deflecting rollers 45 and 46, respectively. The

di stances between the respective cable fastening
points 59 and 60 of the two cable strands 30, 25 31 to
the second car 14 and the respective first deflecting
roller 35 and 36 as well as 4he distances between the
third deflecting rollers 45 and 46, respectively, and
t he conmon cabl e fastening points 62 of the two cable
strands 30, 31 to the counterwei ght 33 are al so
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Therefore, t sane re ce nu ures
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Toadweed 5 repetition, reference is made in this
respect to the explanations given above. In the case
of the enbodi ment represented in Figure 3, starting
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F| ures 1 and 2, in the case of the enbodi nent

*ding to Figure 3, too, the second car 14 is
connected by neans of two cable strands 30, 31 to a

In a way corresponding to the embodiment represented in Figures 1
and 2, in the case of the embodiment according to Figure 3, too, the
second car 14 is connected by means of two cable strands 30, 31 to a
counterweight 33, which is disposed laterally next to the counterweight
20 of the first car 12. The two cable strands 30, 31 are fixed to the car

20 14 on sides lying opposite each other, and run laterally outside the first

car 12 past the latter. A first cable strand portion 30a and 31a,
respectively, extends from the second car 14 upward in a vertical
direction as far as a first deflecting roller 35 and 36, respectively, which

is disposed within the upper shaft region or machine space 26 and at

25 which it is joined to a second cable strand portion 30b and 31b,

respectively. As a difference from the first embodiment represented in
Figures 1 and 2, the second cable strand portions 30b, 31b run in the
direction of the side of the car 14 that is facing the counterweight 33 of

the second car 14. They run in a horizontal direction as far as a second

30 deflecting roller 38 and 39, respectively, at which it is in each case

joined upwardly in a vertical direction to a third cable strand portion



counterwei ght 33, which is disposed |laterally next to
the counterweight 20 of the first car 12. The two
cable strands 30, 31 are fixed to the car 20 14 on
sides lying opposite each other, and run laterally
outside the first car 12 pgﬁg the latter. A first
cabl e strand portion 30a an la respectively,
extends fromthe second car 14 upnard in a vertica
direction as far as a first deflecting roller 35 and
36, t ch.l.S t
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sheave 41, which has the two traction sheave parts
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respectively, second car 14 is |ed. The cabl e
15st r%ﬁ‘éﬁr%'%ﬁtﬁsl under go a deflection 10 by 180 at
the respective traction sheave part 42 and 43. This

has the
Both in the case of the first embodiment, represented in Figures 1 and

2, and in the case of the second embodiment, represented in Figure 3,
the two cable strands 30, 31 of the second car 14 are subjected to

20  virtually the same cable loading during the operation of the elevator
installation 10, and for this reason also have virtually the same wear.
This has the result that the two cable strands 30, 31 reach their
maximum permissible degree of wear at approximately the same point
in time, when they must be exchanged. The extension and slippage

25  behavior of the cable strands 30 and 31 is also virtually identical. The
exchange of the cable strands 30 and 31 can be carried out at the same
time and the cable strands 30, 31 can both be used out optimally. As a
result, the operating costs of the elevator installation 10 can be kept

relatively low.



consequence that, in the case of the enbodi nent
represented in Figure 3, the respective third cable
strand portion 30c and 31c is joined to a vertically
aligned fourth cable strandsortion 30f and 31f,
respectively, which extends fromthe traction sheave
41 directly to the 15 counterweight 33. Both in the
case of the first enbodi ment, represented in Figures 1
and 2, and in the case of the second enbodi nent,
represented in Figure 3, the two cable strands 30, 31
of the second car 14 are subjected to 20 virtually the
sane cabl e | oadi ng duPARENTHELAIMSat i on of the
elevator installation 10, and for this reason al so
have virtually the sane wear. This has the result
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I s drethve\(el) adweciated with the second car (14) has two traction sheave
parts (42,.43), over each of which one of the two cable strands (30, 31)

of the second car (14) is led, the distance between the two traction
sheave parts (42, 43) being less than the distance between the two cable
strands (30, 31) in the region of the second car (14), and in that the
elevator installation (10) has a cable guiding device which subjects the

two cable strands (30, 31) of the second car (14) to equal loading.

2. Elevator installation according to Claim 1, characterized in that the two

traction sheave parts (42, 43) lie against each other.

3. Elevator installation according to Claim 1 or 2, characterized in that the

cable guiding device comprises deflecting rollers (35, 36, 38, 39, 45, 46),



tracti on sheave (22, 41) and by neans of which the car
(12; 14) is connected to a counterwei ght (20; 33),
and the second car (14) being kept in a suspension
ratio of 1:1 and being conné6ted to its counterweight
(33) by neans of two cable strands (30, 31) associ ated
wth different sides of the second car (14) and |ed
over the traction sheave (41) of the second car

(14),
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6. Elevator installation according to one of Claims 1 to 5, characterized in
that the cable guiding device comprises deflecting rollers (35, 36, 38, 39,
45, 46), the two cable strands (30, 31) of the second car (14) being
deflected respectively by the same angle at mutually corresponding
deflecting rollers (35, 36; 38, 39; 45, 46) and at the traction sheave (41)

of the second car (14).

7. Elevator installation according to one of the preceding claims,

characterized in that the two cable strands (30, 31) of the second car



46) and between the traction sheave (41) of the second
car (14) and deflecting rollers (38, 45; 39, 46)
adjacent to this traction sheave being the same for
both cabl e strands (30, 31)1@f the second car (14). 5.
El evator installation according to one of Clains 1 to
4, characterized in that the cable guiding device
conprises deflecting rollers (35, 36, 38 39, 45,

46) (1h@nsBHIRINSENHE{GREY &héﬁ‘rﬂ@téé" foheaphrher Withiragrect to a
takgkﬁkqg%yﬁﬁn&p@é agespective deflecting rollers (35,
38, 45; 36 ) ‘and the traction sheave (41)
being the same for the two cable strands (30, 31) of

g.he Ele%%ﬁﬁnﬂst%ﬁ‘étlc(nlé't)corcﬁng 2 @H@b@fhé Bl@c@a 'n?tcla(?r‘ﬂs,

according to one of dains haracferized in

t hachanasterizgd én mﬂtdhﬁgwaéabl@étm%r(ﬁeeél)d@ffqhéé@mgi car
rol léf%)shé\?ém o c’ége adist cdbie stind pSrtEFon (\g@ aCabL g starting

str 30 3 the second car
def frogn See seoopd car (M )yarsiextaedisgis farhg$ @ fiast gﬁﬂegﬁw ypﬂer

Cor ($5PSBIliaRfl a Siebh thbREt Al ol 5ob; i) 3fbinctflo th
3 Ty

46) ‘and at’ the traction eave secon car
( 14¥irst7 thecsespad seblersiraanid partions r&:hbh@em aligeedf the

SR SIS nd S
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of the second car (14) have in each case a first

cable strand portion (30a; 3l1a), starting fromthe
B datey aterr ingtliytiemacasxding de Gdpiens8 PaP, ekaracterized in that the

def lsggérjldqgatﬂé)ki!rgﬁd portions (30b, 31b) extend in each case as far as a
second deflecting roller (38; 39), at which they are joined to a third cable
strand portion (30c; 31c), the third cable strand portions (30c; 31c)

being aligned parallel to each other.

11. Elevator installation according to Claim 10, characterized in that the third

cable strand portions (30c; 31c) are vertically aligned.

12. Elevator installation according to Claim 10 or 11, characterized in that the
third cable strand portions (30c; 31c) extend as far as a third deflecting
roller or as far as the traction sheave (41) of the second car (14),
at which they are joined to a fourth cable strand portion (30d; 31d),



(35; 36), and a second cable strand portion (30b;
31b), joined to the first, the second cable strand
portions (30b; 31b) being aligned perpendicularly in
relation to the first cablel&trand portions (30a;
3la). 9. Elevator installation according to Claim S8,
characterized in that the second cable strand
portlons 30b 31b) are horjz ly aligned. 10
et Gurthigls ?téﬁ’?doﬂoré'é’%r(%‘?‘ﬂ 'ttt fly rpagallel to each
chap@eteri zed in that the second cabl e strand
portions (30b, 31b) extend in each case as far as a
second deflecting roller (38; 39), at which they are

1j30i El%@aio‘? n@st&lmtfoﬂ &Rbiding & RN 1P0haRRL288 in Bdt)the
the third cable strand portions (30c; Slc% bei ng
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that the third cable strand portions (30c; are
vertically aligned. 12. Elevator installation
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cable strand porti‘ons % 31c) extend as far
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they are joined to a fourth cable strand portion (30d,
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characterized in that the fourth cable strand

portions (30d; 31d) are horizontall¥ al i gned.
16. Elevator installation according to Claim 15, ¢ aracterlzed in that the fifth

cable strand portions (30e; 31e) are vertically aligned.

17. Elevator installation according to Claim 15 or 16, characterized in that the
fifth cable strand portions (30e; 31e) extend as far as the counterweight
(33) of the second car (14).

18. Elevator installation according to one of the preceding claims,
characterized in that the axis of rotation (50) of the traction sheave (41)
associated with the second car (14) is aligned parallel to a horizontal

joining line (52), which joins the points of intersection (54, 55) of the first



15. Elevator installation according to Caim?112 or 14,
characterized in that the fourth cable strand
portions (30d; 31d) extend fromthe traction sheave
(41) of the second car (14)1as far as a third
deflecting roller (45; 46), at which they are joined
to a fifth cable strand portion (30e; 31e), the fifth
cabl e strand portions (30e; 3le) being aligned

par &pblg|stiepd dgetionst (39p; 318), ipined anee thensecenH sl 611), of the
acc [ t i 8 1 d j [ t the fifth
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aligned. 17. Elevator installation according to Caim
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El e ' ' ding to one of the
pr eégE| nsgécgﬁaai%%rta‘bgﬂgr g@?réri zed in that the axis of
rotation (50) of the traction sheave (41) associ ated
wth the second car (14) is aligned parallel to a
horizontal joining line (52), which joins the points
of intersection (54, 55) of the first -19- cable
strand portions (30a; 3la), joined onto the second car
(14), of the two cable strands (30, 31) with a
hori zontal plane (57). 19. Elevator installation
according to one of the preceding clains,
characterized in that the cable tensions of the two
cable strands (30, 31) of the second car (14) are
equal .



