| P1556 Pul | ey arrangenent for elevators The invention relates to elevators
and, in particular, to elevators wherein the elevator cage is nounted on
one orpP1esee ropes or belts by neans of a pulley arrangenent. 5 Pulley
arrangements are commonly used in the ehevator industry to nmount and drive
an elevator cage along ropes arranged within a hoistway in a building. In
such an arrangenent a pulley box containing two pulleys is nounted on the
cage so tRalleyamrrangementfor elevatorsen, whet her by hydraulic ramor traction
sheave, it travels down al ong one side 10 of the hoistway, engages wth one
of the pulleys deflecting it through 90, traverses across the car, engages
with the HSmmiawemimhlrelytaMtberevdEfSamsmpartid:mlarktd gleatorisevheeein itteaéleydtanmgeand
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nount exd bel ow the passenger <car in which case it is called an underslung
arrangenegt
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upper surface 18 of the pulley box 8 and the point of application of 30 the
vertical force F. Furthernore, the value x can be expressed as x = L cos a
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proporti ongks sKolldBe Blledst 40. HIRVEMBE diahidlérefleBEh pulley is significantly larger than

20 its width and consequently the height of the pulley box is greater that its width.

In the prior art as exemplified in Fig. 1, an upper surface 18 of the pulley box 8 is mounted
to the cage either directly to a base of the passenger car or, if the car is contained within a
frame, to a lower yoke of the car frame. However, in use, the majority of the vertical forces
25 F are transferred through the lowermost portions A of the pulleys 9. Accordingly, if the
pulley box 8 tilts by an angle a, a relatively large bending moment is exerted about the
mounting point of the pulley box. The magnitude of the bending moment is defined by the
equation M = Fx, where F is the vertical force and x is the horizontal distance between the
mounting point on the upper surface 18 of the pulley box 8 and the point of application of
30 the vertical force F. Furthermore, the value x can be expressed as x = L cos o where L is
the distance between the mounting point on the upper surface 18 and the lowermost
portions A of the pulleys 9. Accordingly, for a given vertical force F and a given tilt angle o,
the bending moment M is directly proportional to the value L. However, since the
dimension L is principally dependent on the diameter of the pulley 9 which in turn is
35  determined by regulatory bodies as discussed in the preceding paragraph, there is very

little scope for reducing the bending moment M.
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| P1556 -2 Hence, both the pulley box 8.ptself and the conventional neans for
nmounting the pulley box 8 to the cage nust be capabl e of w thstanding
substanti al bendi ng nonents, otherwi se as the cage and the pulley box tilt,
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30 second line efmnng a lowest common tangent between the pulleys. In comparison to the
prior art, the mounting points of the invention are located closer to the lowermost portions
20  of the pulleys through which the majority of the vertical forces are transferred and hence

the bending moments about the mounting points are significantly reduced.

Preferably, the pulley box is mounted on one or more mounting axles extending from the
support member. This arrangement greatly simplifies the assembly of the elevator cage

25  on site and makes horizontal adjustment of the pulley box much easier since the mounting
axles are relatively accessible after installation in comparison to the bolts used in the prior
art to mount an upper surface of the pulley box to a car floor or to the yoke. Furthermore,
the transmission for any vibration from the pulley box to the car can be significantly
reduced by providing resilient material between the pulley box and each mounting axle.

30
The invention permits an arrangement wherein the support member is a yoke which is
fixed directly to a floor of the car. If this configuration is used, it is beneficial to provide a
closing plate which is secured to the floor of the car and engages with each mounting axle
at an end remote from the yoke such that the pulley box is disposed between the closing

35  plate and the yoke. Accordingly, vertical forces are transmitted not only through the yoke
but also through the closing plate. As the force transmitted through the yoke is reduced, it



The invention permts an arrangenent wherein the support nenber is a yoke
which is fixed directly to a floor of the car. If this configuration is
used, /P1556s beneficial to provide a closing plate which is secured to the
floor of the car and engages with each-gounting axle at an end renote from
the yoke such that the pulley box is disposed between the closing 35 plate
and the yoke. Accordingly, vertical forces are transmtted not only through
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pul | ey artharagesrepdnyofg dragingof Whighre 4 is a partial side view of an

under sl ung pul l ey arrangenent according to a second enbodi ment of the
preseﬂﬁ invention; and 20 Figure 5 is a general schematic front view of an
el evat or Figoer pisraadimpiifiedrdiadrematustratiraptee faceextrted onaa pridrarttgutiey poshodi nment

of the present invention. Throughout the foll ow ng, features that are common
to nore than one of the enbodi nents 25 have the given the sane reference
nunmer al s Bigu@s2 tsoa generdl scheecatis Sany vieepsftan eloevatort inesrpofating anheeviiderogagpt | on

of the invc%nt .irgm' Fi gr. gntslh\(/w@ an el evator cage 1 supported by a pulley box
8 on rope% P vﬁ&oﬁ HPEE S NP hoi stway (not shown). The cage 1 conprises
a conventional car 2 having a

Figure 3 is a partial side view of the underslung pulley arrangement of Fig. 2;

Figure 4 is a partial side view of an underslung pulley arrangement according to a second
embodiment of the present invention; and

20
Figure 5 is a general schematic front view of an elevator incorporating an elevator cage

according to a further embodiment of the present invention.

Throughout the following, features that are common to more than one of the embodiments
25 have the given the same reference numerals so as to avoid unnecessary repetition

thereof in the description of the invention.

Fig. 2 shows an elevator cage 1 supported by a pulley box 8 on ropes 11 within an
elevator hoistway (not shown). The cage 1 comprises a conventional car 2 having a

30  plurality of side walls 3, a roof 4 and a floor § defining a transport space for passengers
and/or goods. A support yoke 6 is mounted directly beneath the floor 5 of the car 2. The
yoke 6 has two parallel mounting axles 7 extending horizontally outwards into
corresponding holes 22 in the pulley box 8. A diverting pulley 9 is mounted on a pulley
axle 10 at either end of pulley box 8 to engage with the suspension ropes 11.

35
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shown)10 such as gui de shoes or safety gear can be nounted to a bottom
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The pulley box 8 is of an inverted U-shape construction having opposing side sections 17
interconnected by an intermediate section 18. Preferably the pulley box 8 is fabricated

20 from sheet metal. Bolts 19 are used to fasten the free edges of the opposing side sections

17 together and thereby improve the overall structural rigidity of the pulley box 8. Each

diverting pulley 9 is rotatably mounted on a pulley axle 10 via a bearing 20. The pulley

axles 10 are secured to the opposing side sections 17 of the pulley box 8 in any
conventional manner. Outer circumferential grooves 21 are provided on the diverting

25  pulley 9 to engage and retain the suspension ropes 11.

The mounting axles 7 are inserted through the mounting holes 22 in the opposing side
sections 17 of the puliey box 8. In use, as the pulleys 9 rotate due to their interaction with
the ropes 11, vibrations can be generated in the pulley box 8. A resilient ring insert 23 is
30 provided between each of the mounting holes 22 and the respective mounting axles 7 to

absorb this vibration.

Fig. 4 shows an alternative embodiment of the invention wherein the relatively heavy I-
beam used as the support yoke 6 in the previous embodiment is replaced by a light weight
35  structure. The yoke 6 in this instance comprises a pair of vertically aligned sheet metal

plates 24 interconnected by rigid web members 25. As in the previous embodiment, upper



25 pulley 9 to engage and retain the suspension ropes 11. The nounting axles
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engage with a belt or belts instead of the ropes 11 previously described.

It will be appreciated by a person skilled in the art, that the pulley box 8 and the pulleys 9
20 can easily be modified to engage with a belt or belts instead of the ropes 11 previously

described.



| P1L556 Clains -6 1. An elevator cage (1) conprising a car (2), a support
menber (6;31) connected to the car (2), and a pulley box (8) housing a pair
of pulipesss (9) nmounted to the pulley 5 box (8) by pulley axles (10),
'CHARACTERI SED I N THAT the pulley box (8p-is nounted to the support nenber
(6;31) through one or nore points |located belowa first line (P) bisecting
the pulley axles (10) and above a second line (Q defining a |owest conmon
t angent betaivaen the pulleys (9). 10 2. An elevator cage (1) according to
claiml1, wherein the pulley box (8) is nmounted on at |east one nounting
axle (7) extending fromthe support nenmber (6;31). 3. An elevator cage (1)
accordi ng1t o chaiefavator cagdét) cvonisingi angarr(@yia suppbrtmaéreberale; 12 3pnnevtddteen t he

Becor ding to et Doy annb L falshoe e tnlPrs I Burted 8% blley (o)

secured to a fbmo(s) (k) pafeytadescaln),(CHARACTARISER VA DHAT age pulley 8ox @8)disng t o

of "the car (2) ™SSR S GRoN TR TLREE HO ok, LA PeER Pats ot Aot ¢
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metal . 25 An €P¥§ Cﬁm’éﬂg@”@?}t bgﬁ%%ﬁﬁﬁu'?%géﬁy of claims 1 to 3, wherein

t he support nenber (6;31) forns a part of a frame (30) in which the car (2)
[ ca to clajm7, wherein the

is suspended. 8. An el evat e. (1) according : ,
Support - nenberAh et Ese (AR )T L Pa RS pabsY oI etaiedeage
(1) according ématakadt®né moMnene bxle (NexsahaMg fonfrBiERippbl ndmbei O8N ). Cr osshead
(31) of the frame (30).

3. An elevator cage (1) according to claim 2 further comprising resilient material (23)

between the pulley box (8) and each mounting axle (7).
15
4. An elevator cage (1) according to claim 2 or claim 3, wherein the support member

is a yoke (6) secured to a floor (5) of the car (2).

5. An elevator cage (1) according to claim 4 further comprising a closing plate (27)
20 secured to the floor (5) of the car (2) and engaging with each mounting axle (7) at

an end remote from the yoke (6).

6. An elevator cage (1) according to claim 5, wherein at least one of the yoke (6) and
the closing plate (27) are formed from sheet metal.
25
7. An elevator cage (1) according to any of claims 1 to 3, wherein the support
member (6;31) forms a part of a frame (30) in which the car (2) is suspended.

8. An elevator cage (1) according to claim 7, wherein the support member is a lower
30 yoke (6) of the frame (30).
9. An elevator cage (1) according to claim 7, wherein the support member is an

upper crosshead (31) of the frame (30).



