1 Lift with two Iift cages di sposed one above the other in a lift shaft The
i nvention relates to a lift with at least two |lift cages which are disposed
one above the other and are vertically novable in a shaft. This invention
is defined in the introductory part of flhe i ndependent patent claim A lift
consists of at least one |ift cage which is vertically novable in a shaft
and receives passengers in order to nove these to a desired storey of a

bui | di ng. |1 n or dalift wathorvalilt eafes dispesed sae abose tiesithiehin hiliftshattual | y has at
| east one of the following lift conponents: a drive, deflecting rollers,
traction elenments, a counterweight and a respective pair of rails for
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i ndi r ect | yparidsfithemdapehdeviepstaht abyimdi sposed in friction contact with a
traction elenent. The traction elenent can be a belt or a cable. It serves
for suspending as well as conveying a lift cage and a counterweight, which
are both sagfpeodsistsion as Lzt anertiftrage which i$ hertigalpvibedil®irad shifbaoe seddivexseof

act in opposite direction alo the traction ele t..The resul.tin
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vol une has ever increasing significance in |ift construction. Particularly
in high-rise buildings with a high degree of utilisation of the building the
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The forces thereof act in opposite direction along the traction element. The resulting
gravitational force which has to be overcome by the drive correspondingly substantially
reduces. In addition, due to the greater contact force of the traction element with the drive
pulley a greater drive moment can be transmitted from the drive pulley to the traction

element. The traction element is guided by deflecting rollers.

Optimum utilisation of the shaft volume has ever increasing significance in lift construction.
Particulariy in high-rise buildings with a high degree of utilisation of the building the most
efficient possible management of the passenger traffic for a given shaft volume is to be
sought. This objective can be achieved firstly by an optimum space-saving arrangement
of the lift components, which creates room for larger lift cages, and secondly by lift

concepts which enable vertical movement of several independent lift cages in one shaft.

A lift with at least two lift cages disposed one above the other in the same shaft is known
from EP 1 489 033. Each lift cage has an own drive and an own counterweight. The
drives are arranged near first and second shaft walls and the counterweights are also
suspended near first or second shaft walls in each instance below the associated drive at

driving or holding cables. The axes of the drive pulleys of the drives are perpendicular to



drives are arranged near first and second shaft walls and the counterweights
are also suspended near first or second shaft walls in each instance bel ow
the associated drive at driving or holding cables. The axes of the drive
pul | eys of the drives are perpendicular €0 2 first and second shaft walls.
The two i ndependently novable |ift cages guarantee a high transport
performance. The positioning of the drives in the shaft near first or second
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The above- g@ﬁﬁ%gﬁ%"%ﬁ%& ie‘f@m. Sgwhélnsb‘l"%ﬂ?gé/ the invention in accordance

with the § on e 1 ndepend atent claim The lift according to
the invention has at least two |lift cages, which are disposed one above the
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is fixed to a first shaft wall and a further drive is fixed to an opposite
second shaft wall and each has at |east one drive pulley. At |east one
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second or first shaf hich is opposite this drive, above the
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the counterwei ght over the deflecting roller to the drive pulley and from
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the first pdbdy esttieasy onelfirtideflecting pulley is associated with one drive and is positioned on
a second or first shaft wall, which is opposite this drive, above the counterweight
associated with this drive. The traction means is led from the counterweight over the
deflecting roller to the drive pulley and from there to the lift cage. Advantageously a first

deflecting roller is associated with each of the two drives.

The advantage of the lift according to the invention resides in the space-saving
arrangement of the drives in the shaft head near first and second shaft walls. In addition,
the traction means is, in the change of the sides in the shaft head above the lift cage, led
in space-saving manner from the first shaft side to the second shaft side between drive
and first deflecting roller in an otherwise unutilised space. Finally, the counterweight can

be suspended in simple manner below the first deflecting roller.

Advantageously, a traction means is so guided by the drive pulley and the first deflecting
roller above the lift cage that the traction means forms an acute angle with third and fourth
shaft walls. This angle is as a rule not greater than 20°. Advantageously, the lift cage is
guided by cage guide rails and the counterweight is positionable between cage guide rails
and third and fourth shaft walls.



Advant ageously, a traction nmeans is so guided by the drive pulley and the
first deflecting roller above the |ift cage that the traction neans forns
an acute angle with third and fourth shaft walls. This angle is as a rule
not greater than 200. Advantageously, thé& lift cage is guided by cage guide
rails and the counterweight is positionable between cage guide rails and
third and fourth shaft walls. 3 The advantage of this enbodi nent of the
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manner. Thisuhthkhaftwaie is in that case suspended in bl ock-and-tackl e manner
at second and third deflecting rollers. The traction neans is | ed between
the drive pulley and a first fixing point via second and third deflecting
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second and third
along second or first shaft walls to the first fixing point.

The advantage of this embodiment of the invention is that thanks to the suspension of the
lift cage in block-and-tackle manner smaller traction moments are sufficient for operation of
the lift and correspondingly smaller and more economical drives are usable. [f further
advantage resides in the space-saving change of side of the traction means between first
and second shaft walls from the drive pulley to the first fixing point via a second and third
deflecting roller in an otherwise unutilised space laterally of and below the lift cage.

Advantageously the lift has fourth deflecting rollers at which the counterweight is
suspended in block-and-tackle manner. The traction means is in that case led from the
first deflecting roller downwardly to the fourth deflecting rolier and from there back up to a

second fixing point of the traction means.

The advantage of this embodiment of the invention is that thanks to the suspension of the
counterweight in block-and-tackle manner smaller traction moments are sufficient for
operation of the lift and correspondingly smaller and more economical drives are usable.



deflecting roller in an otherwi se unutilised space laterally of and bel ow
the lift cage. Advantageously the lift has fourth deflecting rollers at

whi ch the counterweight is suspended in bl ock-and-tackle manner. The
traction means is in that case led fromt#he first deflecting roller
downwardly to the fourth deflecting roller and fromthere back up to a
second fixing point of the traction neans. The advantage of this enbodi nent
of the i nvadhantageogsly thet fixingapdists tassedited with @ntsaatinon ofeankdie cndbeatsemeassidghdaf 1 n
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rollers and is disposed in contact with the drive pulley and defl ecting
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structuri n?;f FiShe side in the drive pul l eys and the deflecting rollers is
t hereby possible without twi sting of the belt about its |ongitudinal axis.

e bl oo RPN B8 bR R RS TR S, 2
one side, such as ribs, teeth or wedges. Since the guidance of the traction means takes
place substantially free of twisting, guidance of the belt in the same sense by the drive
pulley and the deflecting rollers is possible. Engagement of the structuring at one side in
the drive pulleys and the deflecting rollers is thereby possible without twisting of the belt
about its longitudinal axis. The belt has two dimensions transversely to the traction
direction, i.e. a first dimension with a relatively wide extent and a second dimension with a
relatively narrow extent. This means that the belt occupies substantially more space in the
lift shaft transversely to its traction direction in its first dimension than in its second
dimension. In the case of twist-free guidance of the belt in the same sense the belt
occupies minimum space in the shaft area, since the first wide dimension of the belt is
parallel to first or second shaft walls and only the short second dimension is disposed in
the shaft area perpendicularly to the first or second shaft walls. For that reason this
arrangement of the lift with a twist-free guidance of the belt is particularly space-saving.
Moreover, the belts, with a substantially twist-free guidance, are exposed to lower friction
forces and transverse forces and have a longer service life. The lift is thereby alsc more

maintenance-friendly.

Advantageously the drives are disposed in the region of the shaft head. In that case the

drives are fastened at different levels so that the guidance of the traction means above the



relatively narrow extent. This means that the belt occupies substantially
nore space in the lift shaft transversely to its traction direction inits
first dinension than in its second dinension. In the case of twist-free
gui dance of the belt in the sane sense tRe belt occupies nininmum space in
the shaft area, since the first wide dinmension of the belt is parallel to
first or second shaft walls and only the short second dinension is di sposed
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a conflict-free, i.e. contact-free, guidance of the traction means above the lift cage is

guaranteed.

Advantageously, first and second drives are fixed on a common beam. Alternatively, each

of the drives is fixed on a respective beam.

The advantage of this embodiment of the invention resides in the simple, flexible and

space-saving arrangement of the drives in the shaft head.

Advantageously the lift has shaft doors and cage doors, wherein the shaft doors consist of
two sliding elements and the cage doors of more than two sliding elements.

The advantage of this embodiment of the invention is that sufficient space is created in
order to position the counterweight of a lift cage in the vicinity of first or second shaft walls
between the guide rails of the lift cage and third or fourth shaft walls.

The co-operation of the above-described elements of the invention, the positioning of the
at least two drives, the deflecting rollers and the counterweights and the substantially twist-

free guidance of the traction means resulting therefrom, particularly in the case of belts,



Advant ageously, first and second drives are fixed on a comon beam

Al ternatively, each of the drives is fixed on a respective beam The
advant age of this enbodi nent of the invention resides in the sinple,
flexible and space-saving arrangenment of the drives in the shaft head.
Advant ageously the |ift has shaft doors and cage doors, wherein the shaft
doors consist of two sliding elenents and the cage doors of nore than two
sliding el ginentas corihactasbme{sagiegoeind hewribeleadi vapntileviblet Agangensartt | afnthe dift hat

sufficient order to position the counterwei ght of a
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of alift with toNerstift cages, two drives, two drive pulleys, two traction
means and several deflecting rollers; Fig. 2 shows a plan view of an
arrangenment according to the invention of alift with two |ift cages, two
drives, twbigd2i steovsld bleys:ie\nt wicart asramgiemnnmmnagmb theraratiordeffd kftwitmtyvo lift
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positioned in fratiats; of the cage guide rails, tw drive pulleys, two
traction neans, several deflecting rollers, two counterweights, two
counterwei ght guide rails, a four-part cage door and a door at the shaft
si de; Fig. 3 shows a schematic plan view of an arrangement according to the invention of a lift

with two lift cages, two drives, which are positioned in front of the cage guide rails,
two drive pulleys, two traction means, several deflecting rollers, two
counterweights, two counterweight guide rails, a four-part cage door and a door at
the shaft side;

Fig. 4 shows a schematic plan view of an arrangement according to the invention of a lift
with two lift cages, two drives, which are positioned each in front of and behind the
cage guide rails, two drive pulleys, two traction means, several deflecting rollers,
two counterweights, two counterweight guide rails, a four-part cage door and a

door at the shaft side;

Fig. 5 shows a schematic side view of an arrangement according to the invention of a lift
with two lift cages, which are each suspended as a lower block-and-tackle or upper
block-and-tackle, two drives, two drive pulleys, two traction means, several

deflecting rollers, two counterweights and two counterweight guide rails;

Fig. 6 shows a schematic side view of an arrangement according to the invention of a lift
with two lift cages, which are each suspended as an upper block-and-tackle, two
drives, two drive pulleys, two traction means, several deflecting rollers, two
counterweights and two counterweight guide rails;



Fig. 4 shows a schematic plan view of an arrangenent according to the
invention of alift wth tw |ift cages, two drives, which are positioned
each in front of and behind the cage guide rails, tw drive pulleys, two
traction neans, several deflecting rollers, two counterwei ghts, two
counterwei ght guide rails, a four-part cage door and a door at the shaft
side; Fig. 5 shows a schematic side view of an arrangenent according to the
invention of alift wth tw Iift cages, which are each suspended as a
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and two counterweight guide rails; 7 Fig. 7 shows a schematic side view of
an arrangenent according to the invention of alift with two lift cages,
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two traction means Z1, Z2, at which the lift cages A1, A2 are suspended, are free of

conflict and can be guided without mutual contact.

With knowledge of the invention numerous possibilities of fixing the drives A1, A2 in the
shaft are open to the expert. The expert can also arrange the two drives A1, A2 at the
same level. This variant is not shown purely for reasons of space, since a side view of the
drives A1, A2, which then iie one behind the other, has restricted significance. However,
the plan view of Figure 4 shows an arrangement of the drives A1, A2 which enables not
only the aiready mentioned fixing of the drives A1, A2 at different levels, but also a fixing of
the drives at the same level. This arrangement is primarily of advantage when the space
conditions in the shaft head are particularly tight. Moreover, a conflict-free guidance of the
traction means 21, Z2 is also guaranteed in this variant.

Advantageously the drives A1, A2 are each mounted on a respective beam, whereby
substantial freedoms in the orientation of the drives A1, A2 are given. |n a further
advantageous variant the drives A1, A2 are mounted at the same beam, namely an upper
drive A1 on the upper side of the beam and a lower drive A2 on the lower side of the
beam. This arrangement of the drives A1, A2 is very compact and has the advantage of

obstructing as little space as possible in the shaft head.



conflict and can be guided wi thout nutual contact. Wth know edge of the

I nvention nunerous possibilities of fixing the drives Al, A2 in the shaft
are open to the expert. The expert can al so arrange the two drives A, A2 at
the same level. This variant is not shofn purely for reasons of space,
since a side view of the drives Al, A2, which then |lie one behind the
other, has restricted significance. However, the plan view of Figure 4
shows an arrangenent of the drives Al, A2 which enables not only the
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The traction means Z1, Z2 is in that case so led from a first fixing point 13a, 13b to the first
deflecting roller 2a, 2b that the respective counterweight associated with each lift cage is
suspended at the rollers 3a, 3b in block-and-tackle manner. The traction means Z1, Z2
thus extends from the first fixing point 13a, 13b along a first or second shaft wall
downwardly to the roller 3a, 3b, loops around this from inside to outside at an angle of
approximately 180° and leads further along a first or second shaft wall upwardly to the first
deflecting roller 2a, 2b. This first deflecting roller 2a, 2b lies opposite the associated drive
pulley 1a, 1b in the vicinity of second or first shaft walls. In the present form of
embodiment the first deflecting roller 2a, 2b is a component of a deflecting module which is
connected with the drive module by way of rigid bar-shaped rods and forms a
subassembly therewith. The advantage of this form of embodiment resides in the
reduction in the number of components and the simple assembly connected therewith. In
addition, the driving and deflecting modules can be displaced longitudinally of the
connecting rods so that a flexible length adaptation of the subassembly to the actual
dimensions of the shaft is possible. A further advantage resides in the modular
construction of the subassembly, which permits favourable maintenance or replacement
thereof.



tackl e manner. The traction nmeans Z1, Z2 is so led froma first fixing point
13a, 13b to a second fixing point 14a, 14b that it is guided in
substantially twi st-free manner by several deflecting rollers 2a, 2b, 3a,
3b, 4a, 4b, 5a, 5b as well as the drive ﬁul ley 1 a, 1 b. The traction neans
Z1, Z2 is in that case so led froma first fixing point 13a, 13b to the
first deflecting roller 2a, 2b that the respective counterwei ght associated
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first deflecting r I'on nmeans Z1, Z2 is now led to the
drive pulley 1la, 1b along the shaft roof and | oops around this drive pulley
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It is apparent from Figures 2 to 4 that the two axes, formed from the drives A1, A2 and the
deflecting rollers 2a, 2b, are disposed at an acute angle to third and fourth shaft walls.
The third and fourth shaft walls are those mutually opposite walls in the shaft which have
at least one shaft door 8. It is thus achieved that the associated counterweights 12a, 12b,
which are suspended at the first fixing point 13a, 13b and the first deflecting roller 2a, 2b in
block-and-tackle manner, are positioned between the cage guide rails 10 of the lift cages
7a, 7b as well as third and fourth shaft walls. The advantage of such an arrangement of
the drive A1, A2 and the deflecting roller 2a, 2b resides in the space-saving and simple
positioning of the counterweights 12a, 12b. The counterweights 12a, 12b are in that case
guided by counterweight guide rails 11a, 11b.

Moreover, the axis, formed by the two deflecting rollers 5a, 5b and 4a, 4b, at which the lift
cage 7a, 7b is suspended lies near the cage guide rails 10. Moments which are
transmitted by the suspension forces from the traction means Z1, Z2 via the lift cages 73,

7b to the cage guide rails 10 are thereby kept small.

Figures 3 and 4 show two variants of the previously described form of embodiment of the



around the deflecting roller 4a, 4b fromthe outside to the inside at a

| oopi ng angl e of approximtely 90 and thereafter |eads horizontally to the
third deflecting roller 5a, 5b. Finally, the traction nmeans Z1, Z2 after

| oopi ng around the third deflecting rollé® 5a, 5b frominside to outside at
a | ooping angle of approximtely 90 passes upwardly along first or second
shaft walls to the second affixing point 14a, 14b. An adjusting pulley 6a,
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gui ded by axewbtkinuthegtdgequidkerailai | s 11a 11b. Moreover, the axis, formed by
the two deflecting rollers 5a, 5b and 4a, 4b, at which the lift cage 7a, 7b
I s suspended |ies near the cage guide rails 10. Monents which are
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7b. On opening of the cage doors 9 the sliding elements thereof protrude into the shaft
space and occupy to a certain extent an otherwise unusable shaft space. If the cage door
9 does not consist, as usual, of two sliding elements, but of at least four sliding elements
which are telescopically retractable and extensible, less shaft space is occupied during the
opening process of the cage doors 8. Thanks to the shorter sliding elements these sliding
elements project, when the cage door 9 is open, less far into the shaft room and thus keep
more space free for the counterweights 12a, 12b or other objects in the shaft, such as

electric installations, sensors, safety equipment or terminal boxes.

The expert has available, in accordance with invention, various possibilities for suspending
the lift cages 7a, 7b. A suspension variant is optimum depending on the respective space
availability in the shaft head, shaft pit or between storeys.

Figures 5 and 6 show an arrangement with two lift cages 7a, 7b suspended in block-and-
tackle manner. In Figure 5 the upper lift cage 7a is suspended as upper block-and-tackle
and lift cage 7b as lower block-and-tackle. This suspension variant is primarily
advantageous when a minimum approach between the lift cages is desired, if, for
example, the storey spacings are small. According to Figure 6 the two lift cages 7a, 7b are



dependi ng on the respective space conditions in the shaft, prefer one or

ot her solution, wherein the first-nentioned symetrical suspension is
advant ageous with respect to the nonent exerted by the |ift cages 7a, 7b on
the cage guide rails 10. The spacing frofdthe suspension axis of the lift
cages 7a, 7b fromthe cage guide rails 10 is kept to a mninmum and thus
reduces the nonent, while in addition the two nutually oppositely acting
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space. e cage doo oes consi s as usual, of two sliding
elenents, but of at least four sliding elements which are telescopically
retractabl e and extensible, |ess shaft space is occupied during the opening
process of the cage doors 9. Thanks to the shorter sliding el enents these
sliding elenents project, when the cage door 9 is open, less far into the
shaft room and thus keep nore space free for the counterweights 12a, 12b or
ot her objects in the shaft, such as electric installations, sensors, safety
equi pnment or term nal boxes. The expert has available, in accordance with

i nvention, various possibilities for suspending the lift cages 7a, 7b. A
suspensi on variant is optinmum dependi ng on the respective space

availability in the shaft head, shaft pit or between storeys. Figures 5 and
6 show an arrangenent with two |ift cages 7a, 7b suspended in bl ock-and-
tackle manner. In Figure 5 the upper lift cage 7a is suspended as upper

bl ock-and-tackle and Iift cage 7b as | ower bl ock-and-tackle. This
suspension variant is primarily advantageous when a m ni mum approach
between the lift cages is desired, if, for



exanpl e, the storey spacings are sndll. According to Figure 6 the two lift
cages 7a, 7b are 11 suspended as upper bl ock-and-tackles. This variant is
of advantage when the space conditions in the shaft pit are tight. In
addition, in both exanples the upper lif{ip2 cage 7a with upper

bl ock- and-tackl e cannot be forced by the traction neans Z1, Z2 into the
shaft head. Figures 7 and 8 show a suspension with a 1:1 suspension of the
upper Iift %gs 7a. The lower lift cage 7b is, according to the invention,
suspended I'n ock-and-tackl e manner. Depending on the respective space
conditions in the Iift shaft the lower |lift cage 7b can be suspended as an
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one of the precedl ng clains, characterised in that at | east one traction

means (Z1, Z2) is so guided by the drive pulley (1 a, 1b) and the first
defl ectingp rol Llﬁrac(:é’r@mg?c@)claﬁ}ﬁqVQhéra@tehéé&m@ﬁ’eﬁ% redBectiV®lirst Qaflecting rdieAgkal on

means (Z1, Z2) forms an acu
2b) is associated with each of the two drives (A1, A2).

3. Lift according to any one of the preceding claims, characterised in that at least one
traction means (Z1, Z2) is so guided by the drive pulley (1a, 1b) and the first deflecting
roller (2a, 2b) above the lift cage (7a, 7b) that the traction means (Z1, Z2) forms an acute
angle with third and fourth shaft walls.

4, Lift according to claim 3, characterised in that the angle is at most 20°.

5. Lift according to any one of the preceding claims, characterised in that the lift cage
(7a, 7b) is guided by cage guide rails (10) and that the counterweight (12a, 12b) is
positionable between cage guide rails (10) and third and fourth shaft walls.

6. Lift according to any one of the preceding claims, characterised in that a first lift
cage (7a, 7b) is suspended in block-and-tackle manner.

7. Lift according to claim 6, characterised in that the lift cage (7a, 7b) is suspended in
block-and-tackie manner at second deflecting rollers (4a, 4b) and third deflecting rollers

(5a, 5b) and that the traction means (Z1, Z2) is led between the drive pulley (1a, 1b) and a



angle with third and fourth shaft walls. 4. Lift according to claim 3,
characterised in that the angle is at nost 20. 5. Lift according to any one
of the preceding clains, characterised in that the Iift cage (7a, 7b) is
gui ded by cage guide rails (10) and that13 he counterwei ght (12a, 12b) is
posi ti onabl e between cage guide rails (10) and third and fourth shaft walls.
6. Lift accordi ng to any one of the preceding clains, characterised in that
a first 7 er. Lift
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suspended (98, Sl ock- and-t ackl e manner at second deflecting rollers (4a, 4b)
and third deflecting rollers (5a, 5b) and that the traction neans (Z1, Z2)
is led between the drive pulley (1 a, 1b) and a 13 first fixing point (13a,
13b) vi a s&condlifiefd¢cordinghdorany ene gfathe npigceding cldimsd afefdctarisedgnribiat ¢hes
(5a, 5b). I g
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to a seconm<|ng‘pomtr(g4@014lbb of thé &ractletmearfis (rZI1e22)r actl on neans (Z1, Z2). 9. Lift
according to any one of the preceding clains, characterised in that the
traction neans (Z1, Z2) consist of at |east one cable or double cable. 10.
Lift accorgi ng Lift agapyrdimgeto ainy dnaiafishel preoeding cllamnacchalreicmlded im thlathettiaztion
traction neans Lift dlngto claim 10,

char act eri Y&8"Y $‘|2(1 %@tccf'ﬁ@%f’fr até?qséﬂnﬁg%tﬂgo %Ubezﬁﬁ s a belt structured at

one side. 12. Lift according to claim10 or 11 characterised | n t hat the
traction ns (Z1, Z2) i,s _a cogged.belt bed, he 13. Lif
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i's guided(Zlyzphie adseitve pul l ey (la, 1b) and at least first deflecti ng
rollers (2a, 2b), second

11. Lift according to claim 10, characterised in that the traction means (Z1, Z2) is a

belt structured at one side.

12. Lift according to claim 10 or 11, characterised in that the traction means (Z1, Z2) is
a cogged belt, ribbed belt or V-belt.

13. Lift according to any one of the preceding claims, characterised in that the belt is
guided by the drive pulley (1a, 1b) and at least first deflecting rollers (2a, 2b), second
deflecting rollers (4a, 4b), third deflecting rollers (5a, 5b) and fourth deflecting rollers (3a,
3b), and is disposed in contact with the drive pulley (1a, 1b) and deflecting rollers (2a, 2b,
3a, 3b, 4a, 4b, 5a, 5b) only at one side of the belt and that the belt is guided between the
drive pulley (1a, 1b), the deflecting rollers (2a, 2b, 3a, 3b, 4a, 4b, 5a, 5b) and its fixing
points (13a, 13b, 14a, 14b) to be substantially free of twisting.

14. Lift according to any one of the preceding claims, characterised in that the drives
(A1, A2) are disposed in the region of the shaft head, wherein the drives (A1, A2) are
fastened at different levels.

15. Lift according to any one of the preceding claims, characterised in that the drives

(A1, A2) are located in the region of the shaft head, wherein the drives (A1, A2) are



deflecting rollers (4a, 4b), third deflecting rollers (5a, 5b) and fourth
deflecting rollers (3a, 3b), and is disposed in contact wwth the drive
pulley (1 a, 1b) and deflecting rollers (2a, 2b, 3a, 3b, 4a, 4b, 5a, 5b)
only at one side of the belt and that the belt is guided between the drive
pulley (1a, 1b), the deflecting rollers (2a, 2b, 3a, 3b, 4a, 4b, 5a, 5b) and
its fixing points (13a, 13b, 14a, 14b) to be substantially free of

tw sting. to any one of the preceding clains,
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positioned S ording to any one of the
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cage door (9) wherein the shaft doors (8) consist of two sliding elenents
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