| P1556 -1- Pulley arrangenent for elevators The invention relates to

el evators and, in particular, to elevators wherein the elevator cage is
nount gey558 one or nore ropes or belts by nmeans of a pulley arrangenent. 5
Pul | ey arrangenents are conmonly used LR.the elevator industry to nount 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

mount ed oPulldicacatgeriént fonklevatdre rope is driven, whether by hydraulic ram
or traction sheave, it travels down along one side 10 of the hoistway,
engages with one of the pulleys deflecting it through 90, traverses across
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vertical plane, and travels upwards along the opposite sid

hoi st way. STRRUNRH Pre9NeBKMEERTORES ADRAIELY Meansiala religiearsangemasitnt above t he
passenger car or it can be nounted bel ow the passenger car in which case it
is called_an underslung arrangenment. Such an arrangenent is is illustrated
and descr Py arranaPmapisozrg3wRIMony: gsediimtet elevateropeusirySeanaentcreNIrye-an 1998
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passenger, car _or, if th ar i s contained within a .fr . 1o | oner yoke
bt he_caerianaasa B R othed A8 RhRrelbr ot Be veral vabf cing 5
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ccordingly, if the pulle X tilts by an angle a, relative ar ge
bondi ng. wnasEags dca ebPkabdisdls parenomcratY Agapatirodted REoKIne 89538008 The
nmagni t udec#f int RAichecbend B0IEABE drS ubGdrENRg dManhBRent®iahi 8A dtangEMentiiere F
is the vertical force and x is the horizontal distance between the nounting
poi nt on {IH¥raigmhand dercribedimigP-62-G988901 1 ey 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 where L is the distance between the nounti ng poi nt

on t he uppegording fadarapeagntapaard) P 1n3998 pog Unded States ASME (feadecht/.
Accor di nghyno, i rlioWURE dkidtbCaY thb Pufi€ystoRRd infhal Shrhdtb! ofRE! €isPension
ropes should be at least 40. Hence, the diameter of each pulley is significantly larger than
20  its width and conseqguently 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 jowermost portions A of the pulleys 9. Accordingly, if the
pulley box 8 tilts by an angle o, 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 a 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 «,
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.



t he bending noment Mis directly proportional to the value L. However, since
the dinmension L is principally dependent on the dianmeter of the pulley 9
whi ch jppsggurn is 35 determ ned by regul atory bodies as discussed in the
precedi ng paragraph, there is very little scope for reducing the bending
nonent M 1P1556 -2- Hence, both the pulley box 8 itself and the
conventional neans for nounting the pulley box 8 to the cage nust be
capabl e of mﬁthstanding substanti al bendi ng nonents, otherw se as the cage
and the pulley box til t he unrestrai ned bending nonent and the tilt 5
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tangent between the pulleys. In conparison to the prior art, the nounting
points of the invention are |ocated closer to the | owernost portions 20 of
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prior art, the mountmg pomts 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 hernce

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



30 The invention permts an arrangenent wherein the support nmenber is a yoke
which is fixed directly to a floor of the car. If this configuration is
used, /#1556s 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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t hrough the yoke is red -3- can have a light weight structure
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are both fornmed fromsheet netal. Alternatively, the support nenber may form
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descri bed by way of specific exanples wth reference to the acconpanyi ng
drawi ngs BeM g Eame are dagpenedibaferedhey regeh theedr.di agram il l ustrating the
forces exerted on a prior art pulley box; Figure 2 is a general schematic
front view of an el evator incorporating an elevator cage according to the
present i Aveprasent; ingéntiongsheredn desciibpdibyivedy ofi specific exampleshwetrurefieresdeuiog

pul | ey ar{hg%ﬁﬁeéngﬁ &:riaﬂlhqgg;ofﬁ).hﬂ:we 4 is a partial side view of an

under sl ung “pu angenent. according to a second enbodi nent of the
presemi invention; and 20 Figure 5 is a general schematic front view of an
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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 commaon 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 5 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



el evat or hoi stway (not shown). The cage 1 conprises a conventional car 2
having a 30 plurality of side walls 3, a roof 4 and a floor 5 defining a

t ransyprasespace for passengers and/or goods. A support yoke 6 is nounted
directly beneath the floor 5 of the car42. The yoke 6 has two parallel
nounting axles 7 extending horizontally outwards into correspondi ng hol es
22 in the pulley box 8. A diverting pulley 9 is nounted on a pulley axle 10
at eit her T ehoahtingbkiey 7ke thetcorresigmgingidies 2haresisspet Hedmedra disst lide P35
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bolts or FiV ts 1 nounting axle 7 is inserted into a through-hole 14
in theo|-beam 6 and secured in position 15 at weld points 15. Further
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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 S 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 pulley 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 |-
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



conventional manner. Quter circunferential grooves 21 are provided on the
diverting 25 pulley 9 to engage and retain the suspension ropes 11. The
mount jmsgxl es 7 are inserted through the nounting holes 22 in the opposing
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fromthe reci at ed person s |nthe
art, that thﬁlq@dmey box 8 and the pulleys 9 20 can easily be nodified to
engage with a belt or belts instead of the ropes 11 previously
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.



described. 1P1556 -6- Clains 1. An elevator cage (1) conprising a car (2), a
support nenber (6;31) connected to the car (2), and a pulley box (8)

housi rRy586pai r of pulleys (9) nounted to the pulley s box (8) by pulley

axl es (10), CHARACTERI SED I N THAT the p6l-l ey box (8) is nounted to the
support nenber (6;31) through one or nore points |ocated belowa first line
(P) bisecting the pulley axles (10) and above a second line (Q defining a

| owest coDiasmnst angent between the pulleys (9). 10 2. An el evator cage (1)
according to claim1l, wherein the pulley box (8) is nounted on at |east one
mounting axle (7) extending fromthe support member (6;31). 3. An elevator

cage (1) accorah @@vhl@r@é m)%owrrsrmgra @mnrlassmoﬂeﬁemb@rn(@ M icORnated 33)

bet ween the pul |l ey bhox each nounting ax| e An el evat or
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according to claim4 furt r|S|ngacI05|ng pl at e secured to
the floor (5) ’BPU"ﬂtH@thféﬂF’ SQJPPO%HE”&?@@ Hg}hwuﬂhOQQQhWH?'Pﬁdo%@@%b@W dat an

end renote fr I gf,;da imb5,
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from sheet metiawestmmomtaneeet\Mﬁwerctﬁrg@uuqyﬁ (8ccording to any of claims 1 to
3, wherein the support nenber (6;31) fornms a part of a frame (30) in which

the car (2) is suspended. 8 An el evator cage (1) according to claim?7,

wher eiln the suppelvatmerbge (1)saaordingeto cl8ith §okleeréid) thefpulléye bbx 8jds @mmptedg An

o ovator cage ik 85808 e kRt R BRI 1o 1

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



