. XYe3e§rBj , Bv6TB@ a ' PCT/ EPO0/ 09971 El evator with a cage held on a support
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el evator S itrs ntageous that now a drive
not or of such size can be used vvhose WI dth (including the pulley supported
t her eby) does not exceed the width of the drive wheel in axial direction.
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.Preferably, the drive notor at |east partly is arranged within the pulley
supported by it. This pecones possible as the pulley due to the |ower drive
speed to be creéat ed on said drive wheel can be enbodied with a somewhat
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The drive wheel can, I reqw acture in ratl onal manner and in
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conprise a separate machine room The clear cross-section of said shaft is
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.Said drive wheel 5 has a hub 17 profiled as sheave (16) in one section.

Over said section a flat belt 8 is wound. On said flat belt said el evator
cabin 3 is suspended Said flat belt 8 ef fects the lifting and | owering
novenentrCDfEF/@ o8 Evat or cabin by running over the correspondingly driven
sheave. In add|t| on said sheave 5 conprises a pull ey 9 supporting a wheel
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smal | -size unit; said notor does not protrude over the plane 22 (see FIG
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drawi ng pl ane. PCT/ EPOO/ 09971 I n accordance with the nodification shown
in FIG 9 said notor can al so be arranged on the opposite side as conpared
to FIG 8, below the threshold of said shaft door. FIG 4 as detail V (see
mar king of detail Vin FIG 1) shows the design of said drive wheel, its
frame and said notor nounted thereon in nore detail. The half of FIG 4
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. PCT/'EP00/ 09971 I n the enbodi ment shown in FIG 4 said pulley 9 is slipped
on a |lateral flange of said hub 17 and there is secured in rotationally
stabl e manner by neans of a feather key e.g. and is axially fixed in

tradi ti MET/ERODLD9OALt ernatively, said hub and said drive pulley are,made
in one piece froma precast or prewel ded blank. This optr on i's favored in
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hub 17 at Ieast in one part mnth sard br ake drsc 21, possrbrlrty even with
said drive sheave 9. Brake linings 19 which under pretensioning are pressed
agai nst said brake disk and in operation are held in el evated position
(preferably hydraulically), held in a brake caliper 20 act on said brake
disk. If in the individual enbodinents an hydraulic brake actuation is
provided for, a pressure agent reservoir (not shown) is installed so that

al so upon failure of a punp supplying said pressure agent, e.g. in case of
failure of electric supply, aeration of said brake is possible manually.




.sai d support (8) consists of at |east one flat band or synthetic rope which
is directly wound around a part of said hub (17) of said drive wheel (5),
said part on the correspondi ng position having a section show ng the

requi r edPENTERPOOPOODIAIe and thus forning said sheave (7). 2. The el evat or
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sai d hubm%f‘??l §LPSBI6IP%ST ng said sheave profile (16) in total is made in one

piece. An elevator as defined in one of the preceding clains, qhar acteri zed
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pi ece. Prismg e aequind sheadepiofidel forrsave acainthbdatiph eFedfinobsH. aVhEn using a flat

char act dweltBeptofiting bsstntially consists of two board-shaped protrusions arranged on both sides. As
a rule said drive belt on its inside is sufficiently fictively (in any case if it is a matter of a syn-
thetic surface), so that no particular rope grooves or the like have to be provided for in order to
reliably avoid slipping of said flat belt. The section of winding 16 by said flat belt 8, of said
hub 17 therein is embodied like a sleeve in the sense that a wheel rim representing a sheave in
traditional sense, which is connected with the very hub via spokes or via a wheel disc as radial
intermediate member and thus has a correspondingly large outer diameter is done without.
Rather is the belt wound around a diameter of said hub located as close as possible to said axis
of rotation. Said hub in this area is embodied with a wall thickness adequate with respect to
points of view of strength and common increased factor of safety. Thus, the outer diameter of
said sheave profile, which is in contact with said drive belt is essentially oriented on the outer
diameter of (at least) the bearing located closest to said sheave profile. It is particularly ad-
vantageous to make the outer diameter of the profile being in contact with said drive belt not
larger than appx. with a diameter corresponding to the 2 % fold outer diameter of the corre-
sponding bearing.

As in this matter the drive belt force attack via a comparatively small lever arm on said
sheave, in this construction the motor torque required for the drive is reduced.

In spite of the fact the a support belt 8 as compared to a traditional support rope needs an
increased constructional place in parallel to its rolling axis, this does not result in that said
drive wheel obligatorily and in disadvantageous manner has a broader construction in axial
direction. Since due to the fact that a motor running more quickly running and correspondingly
having a weaker torque can be used, also the demands to the belts connecting the motor and
the drive pulley decrease — the pulling forces to be transmitted by the belts at simultaneous

- power flow substantially decrease with increasing speed. As a consequence it becomes possi-
ble to use narrower belts 15, thereby at least a great portion of the structural room additionally
required for said drive belt 8 in axial direction is available.



.said hub ( 17) supporting said sheave profile ( 16), said circunferential
frictional surface (10) of said brake and said pulley (9) are nade in one
pi ece. 10. An el evator as defined in one of the preceding clains,
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Said drive pulley 9 here, too, consists of an inner section 9a bent at right angle, which is
followed by a disc-shaped section 9¢ which on its outer circumference carries said wheel rim
9a onto which act said drive belts 15. Said section bent at right angle here now is provided
with a drum-shaped circumferential extension 9d. In this manner a brake drum results onto
which brake shoes 19 can be pressed from the outside.

This modification has the following advantage. As already mentioned above, the com-
paratively low load of said belts 15 because of the reduced sheave diameter permits the use of
comparatively narrow belts, this also resulting in a comparative narrow construction of said
wheel rim 9a of said drive pulley. In addition, said sheave bears on an essentially smaller di-
ameter than the outer diameter of said brake drum, i.e. the outer diameter of said extension 9d.
Due thereto, it becomes possible that said brake shoes 19 protrude in axial direction laterally
over said drive pulley 9 without being hidden in this area laterally by said sheave. This opens
the possibility to actuate said brake shoe laterally past said wheel rim using a traditional jaw-
like brake linkage and keep it in elevated position during operation. The 0il or hydraulic pump
for an hydraulic actuation otherwise to be accommodated in the shaft and in addition also be-
ing expensive can be done without, this also bringing about essential advantages. Said brake
drum and/or said extension 9d therein are dimensioned so broad in advantageous manner that
the torque caused by the asymmetric attach of the actuation force FBREMS which in tendency
tilts said brake shoe is intercepted by said frictional surface 10.

FIG: 7 shows a narrow section of said drive wheel of a further constructional modifica-
tion. Components of identical function again are denominated with reference numerals identi-




.Drive for an elevator held on a support, to be arranged conpletely and _
flexibly with respect of its positioning in an elevator shaft, wherein said
motor torque is transferred to a flat drive wheel via a belt gearing and
sai d supTAERGO/®Ma7 £l evator consists of a flat band or a synthetic 7Vope
directly wound around a part of the hub of said sheave. .A A[Y.AF. Al
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WHAT IS CLAIMED

1. An elevator (1) with a cage (3) held on a support (8), which is movable in upward and
downward directions in a vert1cally extending shaft (2) by means of a drive motor (6)
acting on said support (8) via a sheave (7) and being arranged in said shaft (2), said drive
motor via at least one drive belt (15) acting on a pulley (9) arranged in parallel-axial
manner, said pulley being combined with said sheave (7) coaxially correlated thereto to
form a flat drive wheel (5), the circumferential frictional surface (10) of a brake being
integrated into said drive wheel (5),
characterized in that
said support (8) consists of at least one flat band or synthetic rope which is directly
wound around a part of said hub (17) of said drive wheel (5), said part on the corre-

sponding position having a section showing the required sheave profile and thus forming
said sheave (7).

2. The elevator as defined in claim 1,
characterized in that
the outer diameter of said surface wound of said sheave profile essentially corresponds to
. the outer diameter of said bearing (14) closest to said sheave profile (6), plus twice the
amount of the wall thickness meaningful with respect to stability and stiffness aspects in
this area, of the here sleeve-like section of said hub (17).

3. The elevator as defined in one of the preceding claims,
characterized in that the width of said drive motor (6) including the pulley (6a) supported
by it in axial direction does not exceed the width of said drive wheel (5) also in axial di-
rection thereof.

4. An elevator as defined in one of the preceding claims,
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d ngE'motor (6) at Ieast partly is arranged within said pulley (6a) supported by it.

6.  Ancelevator as defined in one of the preceding claims,
characterized in that
said drive motor (6) is an external rotor motor whose rotor outside is constructed as pul-
ley (6a) for said at least one drive belt (15).

7. Anelevator as defined in one of the preceding claims,
characterized in that
said hub (17) supporting said sheave profile (16) in total is made in one piece.

8.  Anelevator as defined in one of the preceding claims,
characterized in that
said hub (17) supporting said sheave profile (16) and said circumferential frictional sur-
face (10) of said brake are made in one piece.

9.  Anelevator as defined in one of the preceding claims,
characterized in that
said hub (17) supporting said sheave profile (16), said circumferential frictional surface
(10) of said brake and said pulley (9) are made in one piece.

10. An elevator as defined in one of the preceding claims,
characterized in that
said pulley (9) protrudes over said sheave (16, 17), wherein said pulley (9) can be em-
bodied in a manner bent at right angle for forming a room for accommodating a brake
means (18, 19), i.e. consists of an inner section (9b) bent at right angle and a disc-shaped
section (9¢) followmg in radially outward direction, supporting on its outer circumfer-
ence a wheel rim (9a) onto which act said drive belts.

11. Anelevator as defined in one of the preceding claims,
characterized in that
said section (9b) bent at right angle on its outer side (seen from its axis of rotation) forms
the circumferential frictional surface (10) of a drum brake.

12.  Anelevator as defined in one of the preceding claims,
characterized in that
said section (9b) bent at right angles comprises an circumferential extension (9d) form-
ing the circumferential frictional surface of a brake drum, said extension (9d) seen in
axial direction protrudes over the outermost rim of said wheel rim (9a).

13, Anelevator as defined in one of the claims 1 to 10,
characterized in that
said wheel rim (9a) onto which act said drive belts on its inner side (seen from its axis of
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16. An elevator as defined in one of the preceding claims,
characterized in that
the speed of said drive wheel (9) is geared down with respect to the speed of said drive
motor (6) and said cage is suspended on said support in block (i.e. at least in a ratio 2:1).

ABSTRACT .
Drive for an elevator held on a support, to be arranged completely and flexibly with respect of
its positioning in an elevator shaft, wherein said motor torque is transferred to a flat drive
wheel via a belt gearing and said support of said elevator consists of a flat band or a synthetic
rope directly wound around a part of the hub of said sheave.



