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Description

BACKGROUND OF THE INVENTION

[0001] This invention generally relates to elevator sys-
tems and more specifically to a space efficient elevator
system including a guide rail mounted machine and a
sheave design that accommodates the guide rail.
[0002] Elevator systems typically include a car and
counterweight that move within a hoistway. Roping cou-
ples the car and counterweight and supports them as
they move. A motor drives the rope to raise and lower
the car. Typically, the car includes a roller assembly that
cooperates with a guide rail to guide the car within the
hoistway. Traditionally, the motor has been mounted
within a machine room disposed at the top of the hoist-
way.

[0003] Idler sheaves disposed on the elevator car, for
example, form part of a system of roping for raising and
lowering the car along with the counterweight. Roping is
threaded through idler sheaves at various location in the
system, for example, the elevator car and counterweight.
The idler sheaves necessarily take up space within the
hoistway and the guide rail extends from the interior sur-
face of the hoistway walls toward the elevator car. Vari-
ous machine mounting strategies have been proposed
but building and safety codes require sometimes expen-
sive devices and controls.

[0004] Recently, machine room-less elevator systems
have been developed that no longer require a separate
machine room. Machine room-less elevator systems
were developed in response to consumer demands for
simpler, more efficient use of space dedicated to elevator
systems. Even with such systems, there still is need to
decrease the space occupied by an elevator system.
[0005] Itis desirable to minimize system expenses to
conserve hoistway space and allow for easy installation
of the elevator car within the hoistway. Further, buildings
typically arc not designed to make special accommoda-
tions for elevator systems.

[0006] For these reasons it is desirable to design an
elevator system adaptable to efficiently utilize hoistway
space. This invention addresses these needs.

[0007] DE-A-1032496 discloses an elevator drive sys-
tem with guide rollers mounted underneath the car.
[0008] US-A-20020070080 discloses an elevator hav-
ing cage-side sheaves disposed at four positions on the
lower portion of the cage.

[0009] In generalterms this invention seeks to provide
an elevator system having a unique sheave arrangement
that accommodates a portion of a guide rail, requires less
space within a hoistway and allows more versatility in
arranging the components in the system.

[0010] An elevator system according to this invention
is defined in claim 1.

[0011] Accordingly, the inventive arrangement of sys-
tem components provides a more efficient, space saving
elevator system.
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[0012] The various features and advantages of this in-
vention will become apparent to those skilled in the art
from the following detailed description of the currently
preferred embodiments. The drawings that accompany
the detailed description can be briefly described as fol-
lows:

Figure 1 schematically shows an elevator system
designed according to this invention;

Figure 2 is a side view of an elevator car including
guide rollers and idler sheave assemblies;

Figure 3 is a top view of the elevator car and coun-
terweight;

Figure 4 is an enlarged view of the idler sheave as-
sembly of the elevator car and counterweight;
Figure 5 is an enlarged view of the roller assembly
of the elevator car and the sheave assemblies on
the counterweight; and

Figure 6 is an enlarged view of another embodiment
of the idler sheave assembly.

DETAILED DESCRIPTION OF THE PREFERRED
EMODIMENTS

[0013] Referring to Figures 1 and 2, an embodiment
of this invention is an elevator system 10 including an
elevator car 12 supported for movement within a hoist-
way 14. The hoistway 14 includes guide rails 38 posi-
tioned on aninterior wall 24 of the hoistway 14 and mount-
ed to counter-weight brackets 56. The counter-weight
brackets 56 are mounted to an opposite interior wall 26.
The guide rails 38 guide movement of the elevator car
12 within the hoistway 14. The counter-weight bracket
56 provides a space extending the entire height 42 of the
hoistway 14 for movement of a counter-weight 22.
[0014] The counterweight 22 moves when the elevator
car 12 moves as known. The counterweight 22 is guided
by guide rails 40 mounted within the hoistway (shown in
Figure 3). The elevator car 12 and counterweight 22 in-
clude sheave assemblies 32, 34 that cooperate with rop-
ing 36 and a machine 16 to raise and lower the elevator
car 12. In the illustrated example the sheave assemblies
32 are mounted to a base 48 of the elevator car 12, how-
ever, it is within the contemplation of this invention that
the sheave assemblies 32 may be mounted on other lo-
cations on the elevator car 12 as may be needed as are
known to a worker skilled in the art. The elevator car 12
also includes roller assemblies 28, 30 disposed on a top
and bottom of the elevator car 12 that ride along the guide
rails 38 maintaining proper alignment of the elevator car
12.

[0015] The machine 16 ofthe example elevator system
10 is positioned and supported atop at least one of the
guide rails 38, 40. Supporting the machine 16 atop the
guide rails 38,40 eliminates the need for a separate ma-
chine room required in conventional elevator systems.
The machine room-less elevator system 10 is designed
to efficiently use hoistway space 14 and eliminate the
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requirement of a separate machine room. Using a guide
rail to support the machine 16 provides the further ad-
vantage of minimizing the number of components.
[0016] The elevator system 10 optimizes space use
within the hoistway 14. The inventive approach allows
the guide rails 38 to be positioned as close to the elevator
car 12 as is possible. The sheave assemblies 32 include
a spacing 62 between profiled belt engaging portions 54,
allowing the guide rails 38 to extend closer to the elevator
car 12.

[0017] The sheave assemblies 32 are disposed on the
base 48 of the elevator car 12 and at least two belts 36
thread about the idler sheave assemblies disposed on
either side of the elevator car 12 and are fixed at one end
to a dead end hitch 18 mounted atop one of the guide
rails 38. The other end of each belt 36 is fixed to dead
end hitch 20 mounted atop the guide rail 38 with the ma-
chine 16 after threading through the idler sheave assem-
bly 34 of the counterweight 22 and over the machine 16.
The illustrated configuration of roping is only one type
and it should be understood that other configurations of
hoistway roping for raising and lowering the elevator car
12 are within the contemplation of this invention.

[0018] Referring to Figure 3, each of the guide rails 38
includes a mount portion 64 mounted to the interior wall
24 or to the counter-weight bracket 56. Extending from
the rail mount 64 is a guide portion 66. The guide portion
66 cooperates with the roller assemblies 28,30 as known.
Space within the hoistway 14 is conserved by allowing
the guide portion 66 of the guide rails 38 to extend toward
the car 12 beyond the belt engaging surfaces on the
sheave portions 54 of the sheave assemblies 32. Extend-
ing the guide portion 66 of each guide rail 38 between
sheaves 54 of the sheave assembly 32 reduces the
amount of space utilized for components of the elevator
system 10 to conserve space within the hoistway 14.
[0019] The example sheave assembly 32 includes four
individual sheave portions 54 supported abouta common
shaft 50. A spacing 62 separates the sheave portions 54
into two separate groups of two idler sheave portions 54.
Each of the idler sheave portions 54 includes an outer
diameter 74 (Figure 4). Some of the guide portion 66 of
each guide rail 38 extends into the spacing 62 between
aplane 72, tangent to the outer diameter 74 of the sheave
portions 54, and the shaft 50. The spacing 62 has a small-
er outside dimension than the outside diameter 74 of the
sheave portions. In the illustrated example, the outer di-
mension of the shaft 50 establishes this smaller outside
dimension.

[0020] Referring to Figure 4, the shaft 50 is supported
by the support member 52 attached to the elevator car
12. Each of the sheaves 54 includes the outer diameter
74. The outer diameter 74 is spaced a first distance 75
from the axis of rotation 58. The guide portion 66 of the
guide rail 38 is spaced from the axis of rotation a second
distance 77. The second distance 77 is less then the first
distance 75 such that a portion of the guide rail is within
the spacing 62 between sheave portions. In other words,

10

15

20

25

30

35

40

45

50

55

the plane 72 tangent to the outer diameter 74 of the
sheave portions 54 extends across the spacing 62 and
at least a portion of the guide 66 of the guide rail 38
intersects the plane 72.

[0021] Referring to Figure 5, the guide rail 38 engages
the roller assembly 28 of elevator car 12. The ropes 36
are shown in relative position to the guide rail 38 and
roller assembly 28. The plane 72 tangent with the outer
diameter 74 of the sheaves 54 is shown relative to the
ropes 36 and intersects a portion of the guide rail 38.
Mounting the idler sheave assemblies 32 to create the
spacing 62 through which the guide portion 66 can extend
provides increased space for use by the elevator car 12
and efficiently allocates precious and valuable space
within the hoistway 14. The increased space within the
hoistway 14 provided by this invention accommodates
consumer demands for efficient use of hoistway space.
[0022] ReferringtoFigure4, anenlargedviewis shown
of the sheave assembly 32. The sheave portions 54 are
supported about the axis 58 by the common shaft 50 and
includes bearing assemblies 60 mounted within each
sheave portion 54. The bearing assemblies 60 may be
of any type known to a worker skilled in the art. In this
embodiment, two sheave portions 54 are shown on either
side of the guide rail 38 along with corresponding roping
36.

[0023] Referring to Figure 6, another embodiment of
the sheave assembly is shown including three idler
sheave portions 54 on each side of the spacing 62. The
number of sheave portions 54 disposed on either side of
the guide rail 38 is application specific and may include
two, three, four, or any combinations thereof as required
by specific application requirements.

[0024] The counterweight 22 includes sheave assem-
blies 34 similar to the sheave assemblies 32 mounted on
the elevator car 12. The guide rails 40 for the counter-
weight 22 do not extend between the sheave portions 54
of the sheave assembly 34 mounted on the counter-
weight 22 in this example.

[0025] The foregoing description is exemplary and not
just a material specification. The invention has been de-
scribed in an illustrative manner, and it should be under-
stood that the terminology used is intended to be in the
nature of words of description rather than of limitation.
Modifications and variations are possible in light of the
above teachings. The preferred embodiments of this in-
vention have been disclosed, however, one of ordinary
skill in the art would recognize that certain modifications
are within the scope of this invention. It is to be under-
stood that within the scope of the appended claims, the
invention may be practiced otherwise than as specifically
described. For that reason the following claims should
be studied to determine the true scope and content of
this invention.
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Claims

10.

1.

An elevator system comprising;

at least one rail (38);

a car (12) that is selectively movable along said rail
(38); and

a sheave assembly (32) supported on the car (12)
having at least two sheave portions (54) with a spac-
ing (62) between the portions (54), said rail (38) ex-
tending into the spacing (62); and characterised in
that said at least two sheave portions (54) are sup-
ported on a common shaft (50) for rotation about a
common axis (58).

The system of claim 1, wherein each of said sheave
portions (54) includes an outer periphery having a
first outside radial dimension (74), and said spacing
(62) between said portions (54) having a second,
smaller outside radial dimension.

The system of claim 1 or 2, wherein said sheave
portions (54) each comprises a separate member on
either side of said spacing (62).

The system of claim 3, including a plurality of sepa-
rate members disposed on either side of said rail
(38).

The system of any preceding claim, wherein said
hoistway includes first and second rails (38) dis-
posed on opposite sides of said car (12) and a first
said sheave assembly (32) disposed one side of said
car (12) and a second sheave assembly (32) dis-
posed on an opposite side of said car (12).

The system of any preceding claim, including a ma-
chine (16) mounted on said rail (38).

The system of any preceding claim, including a coun-
terweight (22) having a sheave assembly (34) having
at least two sheave portions (70) rotatable about a
common axis with a spacing between the portions
(70).

The system of claim 7, including a common shaft
(68) supporting said at least two sheave portions (70)
of said counterweight (22).

The system of claim 7, including separate shafts sup-
porting said at least two sheave portions (70) of said
counterweight (22).

The system of claim 7, 8 or 9 including a combined
bracket (56) supporting at least one of said rails (38)
for said car (12) and rails (40) for said counterweight
(22).

The system of any preceding claim, wherem said
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sheave assemblies (32) are mounted to a bottom
portion of said car (12).

12. The system of any of claims 1-10, wherein said
sheave assemblies (32) are mounted to a top portion
of said car (12).

13. The system of any preceding claim, including a guide
assembly (28, 30) mounted to said car (12) and en-
gaged to said rail (38) for guiding said car (12).

Patentanspriiche
1. Aufzugsystem, aufweisend:

mindestens eine Schiene (38);

einen Fahrkorb (12), welcher sich selektiv ent-
lang der Schiene (38) bewegen lasst; und

eine an dem Fahrkorb (12) befestigte Seilschei-
benanordnung (32) mit mindestens zwei Seil-
scheibenteilen (54) mit einem Raum (62) zwi-
schen den Teilen (54), wobei sich die Schiene
(38) in den Raum (62) erstreckt;

und dadurch gekennzeichnet, dass die minde-
stens zwei Seilscheibenteile (54) um eine gemein-
same Achslinie drehbar auf einer gemeinsamen
Achse (50) getragen sind.

2. System nach Anspruch 1, wobei jeder der Seilschei-
benteile (54) einen dulReren Umfang mit einer ersten
auReren radialen Abmessung (74) aufweist und der
Raum (62) zwischen den Teilen (54) eine zweite klei-
nere aulere radiale Abmessung aufweist.

3. System nach Anspruch 1 oder 2, wobei jeder Seil-
scheibenteil (54) ein separates Element auf einer
Seite des Raums (62) aufweist.

4. Systemnach Anspruch 3, aufweisend eine Mehrzahl
von separaten Elementen, welche auf jeder Seite
der Schiene (38) angeordnet sind.

5. System nach einem der vorhergehenden Anspri-
che, wobei der Schacht eine erste und zweite Schie-
ne (38) aufweist, die an entgegengesetzten Seiten
des Fahrkorbs (12) angeordnet sind, und eine erste
Seilscheibenanordnung (32), welche an einer Seite
des Fahrkorbs (12) angeordnet ist, und eine zweite
Seilscheibenanordnung (32), welche an einer ent-
gegengesetzten Seite des Fahrkorbs (12) angeord-
net ist.

6. System nach einem der vorhergehenden Anspri-
che, aufweisend eine Maschine (16), welche auf der
Schiene (38) angebracht ist.
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System nach einem der vorhergehenden Anspri-
che, aufweisend ein Gegengewicht (22) mit einer
Seilscheibenanordnung (34) mit mindestens zwei
Seilscheibenteilen (70), welche um eine gemeinsa-
me Achslinie drehbar sind, mit einem Raum zwi-
schen den Teilen (70).

System nach Anspruch 7, aufweisend eine gemein-
same Achse (68), welche die mindestens zwei
Scheibenteile (70) des Gegengewichts (22) tragt.

System nach Anspruch 7, aufweisend separate Ach-
sen, welche die mindestens zwei Seilscheibenteile
(70) des Gegengewichts (22) tragen.

System nach Anspruch 7, 8 oder 9, aufweisend ei-
nen kombinierten Halter (56), welcher mindestens
eine Schiene von den Schienen (38) fur den Fahr-
korb (12) und den Schienen (40) fir das Gegenge-
wicht (22) halt.

System nach einem der vorhergehenden Anspri-
che, beiwelchem die Seilscheibenanordnungen (32)
an einem Bodenbereich des Fahrkorbs (12) befestigt
sind.

System nach einem der Anspriiche 1 bis 10, bei wel-
chem die Seilscheibenanordnungen an einem obe-
ren Bereich des Fahrkorbs (12) befestigt sind.

System nach einem der vorhergehenden Ansprii-
che, aufweisend eine Fiihrungsanordnung (28, 30),
welche an dem Fahrkorb (12) befestigt ist und mit
der Schiene (38) zusammenwirkt, um den Fahrkorb
(12) zu fuhren.

Revendications

1.

Systéme d’ascenseur comprenant :

au moins un rail (38) ;

une cabine (12) qui peut étre sélectivement dé-
placée le long dudit rail (38) ; et

un train de galets (32) supporté sur la cabine
(12) ayant au moins deux parties de galets (54)
avec un espacement (62) entre les parties (54),
ledit rail (38) s’étendant a l'intérieur de I'espa-
cement (62) ; et

caractérisé en ce que lesdites au moins deux par-
ties de galets (54) sont supportées sur un arbre com-
mun (50) pour tourner autour d’'un axe commun (58).

Systéme selon la revendication 1, dans lequel cha-
cune desdites parties de galets (54) comprend une
périphérie externe ayant une premiére dimension ra-
diale extérieure (74) et ledit espacement (62) entre
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10.

11.

12.

13.

lesdites parties (54) ayant une seconde dimension
radiale extérieure, plus petite.

Systéme selon la revendication 1 ou 2, dans lequel
lesdites parties de galets (54) comprennent chacune
un élément séparé sur chaque cété dudit espace-
ment (62).

Systéme selon la revendication 3, comprenant une
pluralité d’éléments séparés disposés sur chaque
coté dudit rail (38).

Systéme selon I'une quelconque des revendications
précédentes, dans lequel ledit puits comprend un
premier etun second rails (38) disposés surles cotés
opposés de ladite cabine (12) et un premier dit train
de galets (32) disposé sur un cbté de ladite cabine
(12) et un second train de galets (32) disposé sur un
cOté opposé de ladite cabine (12).

Systéme selon I'une quelconque des revendications
précédentes, comprenant une machine (16) montée
sur ledit rail (38).

Systéme selon I'une quelconque des revendications
précédentes, comprenant un contrepoids (22) ayant
un train de galets (34) ayant au moins deux parties
de galets (70) pouvant tourner sur un axe commun
avec un espacement entre les parties (70).

Systéeme selon la revendication 7, comprenant un
arbre commun (68) supportant lesdites au moins
deux parties de galets (70) dudit contrepoids (22).

Systéme selon la revendication 7, comprenant des
arbres séparés supportant lesdites au moins deux
parties de galets (70) dudit contrepoids (22).

Systéme selon la revendication 7, 8 ou 9, compre-
nant un support combiné (56) supportant au moins
un desdits rails (38) pour ladite cabine (12) et des
rails (40) pour ledit contrepoids (22).

Systéme selon I'une quelconque des revendications
précédentes, dans lequel lesdits trains de galets (32)
sontmontés sur une partie inférieure de ladite cabine
(12).

Systéme selon I'une quelconque des revendications
1 a 10, dans lequel lesdits trains de galets (32) sont
montés sur une partie supérieure de ladite cabine
(12).

Systéme selon I'une quelconque des revendications
précédentes, comprenant un montage de guidage
(28, 30) monté sur ladite cabine (12) et mis en prise
avec ledit rail (38) pour guider ladite cabine (12).
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