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POWER OF ATTORNEY

1, the undessigned )Justin Jacobs by the nghts that |
represent  and  acting  as  President and  Legnl
Representative(s) of SMART LIFTS. LLC an organization
existing under the laws of the State of Califormia, United
dtates of Amendgca and in present execution of its (social)
objective, domiciled at 1164 Chestout Steeet, Menlo Park,
CA 94025 USA do hercby grant POWER OF
ATTORNEY to Me. Juan Carlos Cuesta Quintero and/or
M. Diana Romeco Calvo, members of Cuesta & Asociates
Lida, residing in Bogotd, Colombia, and identified with
CC 79.339.809 and CC 52.250.482 and with professional
card 43.273 C5] and 121002 C§J, respectively, to act on
behalf of grantor before any entity, authority and/or
persan, specially before those Administrative, Contentious-
Administrative, Judicial and/or any other, in all masters
concerning the following:

1.- To file, obtin and /o register any of the type of
Intellectual and Industrial Property rght, such as: Pateats
of Ioventons and Model Udlity Patents; Induseral
Designs, Trademarks, Slogans, Trade Names and emblems
or ensigns, and Appellations of Origin; copyrights in any of
their  presentations  (display); senitacy  registeations,
opersting authorizations and/or licenses; as well as their
renewals ot extensions, assignments, changes of name
and/or domicile, agreementy and licenses, domain names
applications. Especially those telated to: jnternations)
a

2- To brng actions of opposition, observances,
infringement or refutation, reconsideration, complaints,
appeals or legal recourses, cancellation, nullity and other
actions related with dghts derived from the abave-
mentioned matters and agingt the unfair competition,
engage facilitation hearings, as well az to intervene or
participate in Civil, Commercial, Criminal, or Contentious-
Administrative Tdals; in actions or lawsuits or litigation’s
that grantor initiates or are initiated against him.

3 I order that this mandate i3 sufficient enough for
all the matters referenced above, 1 (we) do hereby expressly
grant full and ample POWER OF ATTORNEY to exercise
the special rights established under Att. 70 of the Civil
Procedure Code, this is: to conciliate, setile, submit to
arbitration, waive legal proceedings, defer the harmonious
testimony or decisive gath, absolve or acquit positions; and
to receive the object related to the litigation or to take
pussession of the said object. Atturneys may execute any
other act that requites a special clause; for any and/or all
the provisions mentioned in these instraments.

4- To exercise Judicial Proxy and to ratify or not the
officivus agency. Attorneys may also grant power of
attorney over the same 1o act in and out of the Columbinn
territory. '

5.. To substitute or delegate this Power of Attorney
to gt in Colombia and abroad in favor of othet or others
and to revoke such substitutions or delegations.

0.- It is expressly stated that attributions listed under
this Power of Altorney are merely exemplifying and not
limitadive of other implicit attrbutions, therefore, the
attorneys -in fact- are authorized to exercise without any
restriction whatsoever, all the rights granted by the law in
force and/or with the legislation to be enacted in the
futuee, related and /or resuiting and/or are the consequence

of the subject of this Power and regarging all hereby stated,
Granted and gipned at m_uyﬁ_ﬂjm A
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PODER ESPECIAL

Yo {nosotros),

. abnjo firmante(s), por los
derechos que represento(amos) en mi(nuestra) calidad de
REPRESENTANTE LEGAL delasociedad _____

,  constituida
bajo las leyes de y en achal
cumplimiento de su objeto sucial, con domidlio en
por el presente
instrumento confiero PODER ESPECIAL 2 favor de Juan
Cados Cuesta Quinteco y/o Diana Romero Calve,
miembros de tz firma Cuesta & Asociados Ltda.,
domiciliados en Bogotd, Colombia, identificados con ¢.C.
72.339.809 y CC 52.250.482 y Tarjetas Profesionales 43.273
C5} y 121.002 CSJ, cespectivamente, para que actuando a
nombre del (de la) otorgante fo (la) sepresente(n) ante
cualquier entidad, autorddad, y/o persona, especialmente
ante las  del orden Administcativo, Contencioso-
Administeativo, Judicial y/o de cualquier otra que fuere, en
todo lo refecente 1 los siguientes asuntos:

i.- Solicitar, tramitar, inscribir y/o registrar cualquicra
de las modalidades de Propiedad Industrizl, esto es, las
Patentes de Invencidn y Modelos de Utilidad; fos Disefios
Industriales; los Signos Distintivos, como: Marcas, Lemas,
Nombzes y Ensefias Comerciales y Denominaciones de
Origen; Derechos de Autor; Registros Sanitarios y de
Variedades Vegewmles; asl como sus senovaciones o
prérsogas, transferencias, cambios de nombre y/o
domicilio, contratos y licencias, solicitud de nombres de
dominio. Caso especifico, para
2- Bjercer 2cciones de  oposicidn, observacién,
impugnacidn, fepasicion, apelacion, cancelacion, nulidad y
demds que se relacionen con derechus dedvades de lus
asuntos indicados y en contra de Ia gompetencia deslea, asf
como participar en audiencias de facilitacién intervenir en
Juicios  Civiles, Comerciales, Penales, Contencioso-
Administrativos, en acciones o juicios que promueva o se
promuevan en contea del (la) mandante.

3. Para que en tedos los asuntos arriba mencionados
este mandato sea suficiente, confiero expresamente este
Poder amplic y suficicnte, paea sjercer las facultades
especiales establecidas en o articulo 70 del Codigo de
Procedimiento  Civil, esto es: conciliar, transigis,
comprometer ¢! pleito en dcbitros, desistir del pleito, defeds
al jummento-decisorio, absolver posiciones, y recibir la cosa
sobre la cual verse el litigio o tomar posesion de ella. Laos
mandatarios podrdn ejecutar cualyuier otro acto gue
requiera de eliusula eppecial para cualquiera o todas lag
disposiciones que se mencionan en este instmento.

4. Ejercer Procuracidn Judicial, y ratificar o no ha

agencia oficiosa. Los mandataricis quedan facultades para .

confeds poder en los asuntos aqui mencionadas, para
actuar bien dentro o fuera del terdtodo colombiano.

5.- Sustituir o delegar ¢l presente Poder y revocar
tales sustituciones o delegaciunes.
6. Se deja expresa constancia que las Facultades

enumeradis  en  este  mandato  son  meramente
ejemplificativas vy no limitativas de otras faculrades
implicitas, por cuyo motivo, los mandatarios estin
autorizados 2 ejercer, sin sestriccidn alguna, todos los
derechos de acuerdo con la ley vigeate y/o con ha
legislacién que s¢ promulgue en el futuro, se refacionen y/o
emerjan y/o sean consecuenca del objeto del presente

Poder y ea razdn de lo aquf expresado. d__

Dado y firmado o

~\
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REIVINDICACIONES

Un sistema de ascensor gue comprende:

Uno ¢ mas pozos de ascensor (100);

Dos © mas cabinas de ascensor situadas dentro de
cada uno de dichos uno o© mids pozos de ascensor,
incluyendo dichas dos o mas cabinas de ascensor al
menos una primera cabina de ascensor (110A) situada por
encima de una segunda <cabina de ascensor (110B),
teniendo c¢ada una de dichas dos o méas cabinas una
primera y segunda paredes que son paralelas entre si;
en donde cada cabina se mueve independientemente una de
la otra verticalmente a 1o largo de cada uno de los uno
0 mas pozos de ascensor; y

un primer conjunto de al menos cuatro cables (420B)
acoplado a dicha segunda cabina de ascensor (110B), al
menos dos cables de dicho primer ceonjunto de al menos
cuatro cables situados en dicha primera pared de dicha
segunda cabina de ascensor y al menos otros dos cables
de dicho primer conjunto de al menos cuatro cables
sitvados en dicha segunda pared de dicha segunda cabina
de ascensor, en el gue dichos cables aestidn conectados
al respectivo contrapeso en un primer conjunto de
contrapescs (120B),

un conjunto de cuatrc canales de contrapeso (410B),
cada uno para guiar uno o varios contrapesos; vy

dicho conjunto de cuatro canales de contrapesos
(410B) esta acoplado a dos o© mads paredes del pozo de

ascensor, un primer subconjuntc del conjunte de cuatro
canales de contrapeso esta acoplado a una primera pared

del pozo de ascensor y un segundo subconjunto del
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conjunto de cuatro canales de contrapeso esta acoplado a

una segunda pared del pozo de ascensor.

El sistema de ascensor de la reivindicacidén 1, en
el que al menos dos cables de dicho primer conjunto de
al menos cuatro cables situados en dicha primera pared
de dicha segunda cabina de ascensor estan situados en un
primer conjunto de puntos de conexidén gque se extienden
desde el exterior . de dicha primera pared de dicha
sequnda cabina de ascensor, y

los por lo menos otros dos cables del primer
conjunto de al menos cuatro cables situados en dicha
segunda pared de dicha segunda cabina de ascensor estan
situados en un segundo conjunto de puntcos de conexidn
que se extienden desde un exterior de dicha segunda

pared de dicha segunda cabina de ascensor.

El sistema de ascensor de 1la feivindicacién 2, en
el que cada punto de conexién del primer conjunto de
puntos de conexidén esta separado horizontalmente de los
demas puntos de conexidn del primer conjunto de puntos
de conexiédn en una forma simétrica; y

donde cada punto de conexién del segundo conjunto
de puntos de conexidn estan separados horizontalmente de
cada unc de los demas puntos de conexidn del conjunto de

puntos de conexién en una forma simétrica.

El sistema de ascensor de la reivindicacién 1, en
el que dichas cabinas de ascensores comprenden ademas:
un primer conjunte de una o mas gulas (220),

situade en dicha primera pared de cada cabina de
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ascensor, para su acople con un primer carril vertical
en el pozo de ascensor; y

un segundo conjunto de una o mas gulas (220),
sitvado en dicha segunda pared de cada cabina de
ascensor, para su acople con un segundo carril vertical

en el pozo de ascensor.

El sistema de ascensor de la reivindicacidn 4, en
el que un primer carril vertical estd situvado a lo largo
del eje central de dicha primera pared de cada cabina de
ascensor y dicho segundo carril vertical estd situade a
lo largo del eje central de dicha segunda pared de cada

cabina de ascensor.

El sistema de ascensor de la reivindicacién 1, que
ademas comprende: un cable de elevacidédn conectado con al
menos una ubicacidn de dicha segunda cabina de ascensor
y un motcr de elevacidén asociado, dicho cable de
elevacién es capaz de mover dicha segunda cabina de
ascensor en respuesta a la activacién de dicho motor de

elevaciodn asociado.

El sistema de ascensor de la reivindicacién 6,
donde durante el movimiento de la segunda cabina, no se

almacena ninguna porcién de dicho cable de elevaciédn.

El sistema de ascensor de la reivindicacidén 1, que
ademas comprende un segunde conjunto de al menos cuatro
cables conectados a dicha primera cabina de ascensor, al
menos dos cables de dicho segundo conjunto de al menos

cuatro cables situados en dicha primera pared de dicha
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primera cabina de ascensor y al menos otros dos cables
de dicho segundo conjunto de al menos cuatro cables
situados en dicha segunda pared de dicha primera cabina
de ascensor, donde cada uno de dichos al menos cuatro
cables de diche segundo conjunto es conectado a su
respectivo contrapesc en un segundo conjunto de

contrapesos.

El sistema de ascensor de la reivindicacién 8,
donde dichas dos o mas cabinas de ascensor ademés
incluyen dicha segunda cabina de ascensor situada sobre
una pluralidad de cabinas de ascensor adicionales, cada
cabina de la pluralidad de cabinas de ascensor
adicionales tiene <cables conectados a la cabina
adicional y conectados con su respectivo contrapeso en
la misma forma que la primera cabina de ascensor y la

segunda cabina de ascensor.

El sistema de ascensor de la reivindicacién 8,
donde dicho segundo conjunto de contrapesos estan
situados de forma externa al trayecto vertical de las

cabinas en el pozo de ascensor.

El sistema de ascensor de la reivindicacién 1,
donde cada uno de dichos cables esta separado
horizontalmente entre si y conectado con su respectivo
contrapeso situado externamente a la trayectoria

vertical de las cabinas en el pozo de ascensor.

El sistema de ascensor de la reivindicacién 1,

que ademas comprende un conjunto de poleas, cada polea



13.

Sclicitud CO 13-170703

situvada para acoplarse a un cable del primer conijunto de

al menos cuatro cables.

El sistema de ascensor de la reivindicacién 1,
donde cada primer conjunto de contrapesos esta situado
externamente a la trayectoria vertical de las cabinas en

el pozo de ascensor.

14. El sistema de ascensor de la reivindicacién 1,

donde dicho primer conjunto de contrapesos comprende
cuatro contrapesos, y cada uno de dichos cuatro
contrapesos en dicho primer conjunto de contrapesos se
conectan con al menos uno de dichos cables en dicho

primer conjunto de al menos cuatrc cables.

15. El sistema de ascensor de la reivindicacién 1,

donde cada contrapese y su respectivo canal de
contrapeso esta separado horizontalmente de cada
contrapeso y su respectivo canal de contrapeso, y es
situado externamente a la trayectoria vertical de las

cabinas en el pozo del ascensor.

le. El sistema de ascensor de la reivindicacion 1,

que adicionalmente comprende un segundo conjunto de al
menos dos cables conectados a dicha primera cabina de
ascensor, dicho segundo conjunto de al menos dos cables
situados sobre dicha primera cabina de ascensor, donde
cada uno de dichos cables de dicho segundo conjunto esté
conectado a su respectivo contrapeso guiado dentro de un
canal de contrapeso separado situado en una pared del

pozo del ascensor.

%
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17. El sistema de ascensor de la reivindicacidén 1,
donde un primer carril vertical es situado a lo largo
del eje central de la primera pared del pozo de
ascensor, y un segundo carril vertical es situado a lo
largo del eje central de la segunda pared del pozo de

ascensor.

18. Un sistema de ascensor gue comprende,

Uno o mas pozos de ascensor (100} ;

Dos o mas cabinas de ascensor situadas dentro de
cada uno de dichos uno o mads pozos de ascensor,
incluyendo dichas dos o mds cabinas de ascensor al menos
una primera cabina de ascensor (110A) situada por encima
de una segunda cabina de ascensor (110B), teniendo cada
una de dichas dos o mas cabinas una primera y segunda
paredes paralelas entre si; en donde cada cabina se
mueve independientemente una de la otra verticalmente a
través de cada uno de los uno o més pozos de ascensor; y

un primer conjunto de al menos cuatro cables (420B)
acoplado a dicha segunda cabina de ascensor (110B), al
menos dos cables de dicho primer conjunto de al menos
cuatro cables situados en dicha primera pared de dicha
segunda cabina de ascensor y al menos otros dos cables
de dicho primer conjunto de al menos cuatro cables
situados en dicha segunda pared de dicha segunda cabina
de ascensor, en el que dichos cables estan conectados a
sus respectivos contrapesos en un primer conjunto de

contrapescs (120B),
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un conjunto de cuatro canales de contrapeso (410B),
cada uno de dichos cuatro canales de contrapeso para
guiar unc de dichos contrapesos; vy

donde dicho conjunto de cuatro canales de
contrapesos (410B) esta acoplado a dos o© mas paredes
divisorias dentro del pozo de ascensor, un primer
subconjunto del conjunto de cuatro canales de contrapeso
esta acoplado a una primera pared divisoria y un segundo
subconjunto del conjunto de cuatro canales de contrapeso

esta acoplado a una segunda pared divisoria.
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The Director of the United States
Patent and Trademark Office

Has received an application for a patent for
a new and useful invention. The fitle and
description of the invention are enclosed.
The requirements of law have been com-
plied with, and it has been determined that
a patent on the invention shall be granted
under the law,

Therefore, this
United States Patent

Grants to the person(s) having title to this
patent the right to exclude others from mak-
ing, using, offering for sale, or selling the
invention throughout the United States of
America or importing the invention into the
United States of America, and if the inven-
tion is a process, of the right to exclude oth-
ers from using, offering for sale or selling
throughout the United States of America, or
importing into the United States of
America, products made by that process,
for the term set forth in 35 US.C. 154(a)(2)
or (c)(1), subject to the payment of mainte-
nance fees as provided by 35 US.C. 41(b).
See the Maintenance Fee Notice on the
inside of the cover.

Desbatle 7 Koo

Deputy Directar of the United States Patent and Trademark Office
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1
SYSTEM ITAVING MULTIPLE CABS IN AN
ELEVATOR SHAFT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This is a continuation of commonly owned U.S, patent
application Ser. No., 13/009.701. fited on Jan. 19, 2011, which
is hereby incorporated by reference in its entirety for all
purposes.

FIELD OF INVENTION

The invention relates generaily to 2 multi-cab elevatar sys-
tem having cabs which move independently af each other in
an elcvator shalt.

BACKGROUND

Reducing the number of clevator shafls vsed in a building
has been atiempted for years in order to increase the space
available for prafitable purposes. It is expected that the num-
ber of hoistways in some large buildings could be reduced by
over 30%. For years. double deck cabs have been used in
order to increase the pussenger cupacity ol a hoistway, with
each deck serving even or odd lloors. Huwever, double deck
cabs can limit the freedom of trovel provided to passengers.
Some systems have used moltiple one-way shalis with several
cabs being transferred from one shalt o ancther in order (o
create & loop of travel. This has proven (o be oo costly due t
complexity and increased energy usage. :

Another way 1o accomplish this is by having multiple cabs
ina single shaft. The number of cabs in an individval shaft has
been limited {0 two or three cabs due w the amaliary equip-
ment used for operation of one cab iterfering with another
cab’s operation, Placing counterweights for the various cabs
that do not interfere with each other can be a signilicani
prohlem as the number of cabs increases. Using ane central
counterweight or (wo counterweiglits on opposing corners of
acab can result in less than ideal bolance of the cabs. In some
instances, the space needed for 1he trave) of counterweights
can be reduced, but this may requine cable sturage outside of
the existing footprint ol the vlevator shall. This is o drawback,
sinee asignificant advantage ofo multiple cab elevator system
is reducing the lootprint used.

Tilevator systems capable of using multiple cabs are also
usually incapable of operating in an existing elevator shaft
withont substantin] modification. This can signilicantly
increase (e tnstallation cost of such o system.

SUMMARY

The present invention is an elevator system which allows
fourormore cabs to operaie independently ina single elevator
shaft. The cables used for various syslems are gencrally
resiricted to areas outside the pathway ofthe cabs to climinatle
interference. In an embodiment, the top cab is connecled 1o
twa vounlerweighls. while the rest of the cabs are connected
t¢ four counterweights each. 'The conmection poinls hetween
the tap cab and its counterweights are at the center of the top
surface of the cab. The connection points hetween the lower
cabs and the counterweights are localed on cither side (wall)
of the cabs and horizontally shifted relative to one another in
order te avoid interlerence between cables and provide unen-
cumbered access 10 epch of the counterweight channels and
pulleys. As long as interference preventing the movement of
any ol the cabs is avoided. various munbers of cabs nmay be
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vsed, and various numbers ol counterweights may be used for
the top and lower cabs. The present invention does not require
any storage of cables due to each counterweight having its
own counterweight chianne! and traveling the length of the
haistway.

la an embodinient, the cabs use two tracks which are
located on epposite sides of the elevator shaft fur guidance
and breaking Tunctions. The use ol center side tracks provides
more even weight distbution than other arrngements, such
as one lrack near cach ol the {our corners of the cab. The use
of two tracks also creates less friction between the tracks and
cabs, which results in energy savings. Each cab connects 10 a
specific 1ifl cable on the rear or one side of the cab. Bach lift
cable can be connected 1o, for example, a motor pulley and
fieor pulley to allow controlied movement of each cab inde-
pendently.

The features and advantages descnbed in the specification
are not all inclusive and, in particular, many additional fea-
tures and advantages will be apparent o one of ordinary skill
in the art in view of the drawings. specification, and claims.
Moreover, it should be noted that the fanguape used in the
specilication has been principully selected (or readability and
instructional purposes. and may not have been sclected 1o
delineate or cirenmiscribe the inventive subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an illustration of the front providing an overview
of un elevator system in accordance with one smhodinent of
the present jnvention,

I'1G. 2 is an illusiration of the cabs in the hoistway from
anather perspective lighlighting the connections of the coun-
terweights, motors and track elements to the cabs, in accor-
dance with one cimbodiment of the present invention.

FIGS. 3A 10 3D are illustrations of the 10p view of cabs 1.
2. 3 and 4 thal show how each cab is connected to, among
other things, the counterweights, vertical tracks, and moiors,
in accordance with one embodiment of the present invention.

FIGG. 4 is an ilivstration of a front view of cab 2 that shows
how the counterweights and vertical tracks arc attached (o the
cab in accordance with one embodiment of the present invea-
tion.

FI¢, 5 is an illustration of the top of the elevator shafi that
shews the placement of the counterweights in their channets
in accordance with one embodiment of the present invention.

FIG. 6 is an illustration of the placewent of the track and
how the motor systemn is attached to each of the cabs in
accordmiee with one entbodiment of the preseat invention.

FIG. 7is anillusiralion of 1he operation of an clevator shalt
having muitiple cabs in accordance with an embodiment of
the prescnt invention,

DETAILED DESCRIPTION OF THE INVENTION

A preferred embodiment of the present invention s now
deseribed wilh reference to Whe ligures where like refercnce
numbers indicale identical or functionally similar elements.
Also in the figures, the left most dight of each reference
numbper corresponds to the figure in which (he relerence num-
ber 15 first used.

Reference in the specilication 1o “one embadiment™ or to
“an embodiment” means that a particular feature, structure, or
characteristic described in conuection with the embodiments
is included in ot least one embodiment of the tnvention. The
appearances of the plrase “in one embodiment™ in various
places in the specilicatton are uot necessanly all referring 1o
e same emboxdliment.
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In addition, the language used in the specification has been
principally selected for readability and instractional pur-
poses, and may not have been selected to delineate or circum-
scribe the inventive subject matter. Accordingly, the disclo-
sure of the present invention is intended to be illustrative, but
natlimiting, of the scope of the invention, which is set forth in
the claims.

A view from the [rant of a preferred embodiment of the
mutlti-cab elevator system is illusimted in FIG. 1. A hoistway
100 is shown having four cabs 110. It should be recognized
that the arrangement of the counterweight and motor systems
allow for the operation of more than four cabs in other
embodiments. Six, or more cabs can be operated in a single
hoistway/shaft, This is made passible by the offset of coun-
terweights and motors. as discussed below. The cabs 110 in
the hoistway 100 are all aligned vertically. From top to bot-
tom, the cabs are referred to as cab 1 (110A), cab 2 (110B),
cab 3 {(110C) and cab 4 (110D). Each of the cabs 110 is
capable of moving throughout the hoistway 100 indepen-
dently of one another, without passing another cab, due to
cach cab having an associated motor 130 and horizontally
separated cables, pulleys 140 and counterweights 120.

The movement of the cabs 110 is driven by motors 130
positioned at the top of the hoistway 100, in the preferred
embediment. 1o alternate embodiments the motors 130 can be
placed in different locations, such as the bottom of 1he hoist-
way or cach motor can be ptaced at different locations. Each
cab is connected 10 a motor 130 by a lift cable 136. Each Lift
cable 136 is attached 10 a cab 110 at two vertically aligned
motor connection points 150 on the cab, e.g., on the rear face
of the cab. Fach cab can also have a single motor connection
poini 150 rather than the fwo illustrated. In this case, each end
of a lift cable would attach 1o the same motor ‘connection
point. The motor connection points 150 of cach cab are hori-
zontally shifted to prevent interference (interaction) with
other cubles 136 fram another cab 110. For examply, in FiG.
1, the motor connections points 150 shift from right to left as
the cabs 110 become lower in the hoistway 100, This allows
aplurality of cabs beyond the fourin this embodiment to each
be controlled by a dedicated motor without any obstruction
caused by the lift cables 136. Onc end of each of the 11t cables
136 connccets 1o the upper motor connection point 150 on a
cah, The lift cables 136 are then routed through the motors
130 near the ceiling of the hoistway. The lift cables 136 are
then routed through floor pulleys 170 which are attached to
the battom of the hoistway. Finally, the other end of cach of
the lift cables 136 is attached 1o the lower of the two motor
connection points 150.

In an embodiment, counterweights 120 are located on the
sides and rearofthe cabs 110 and travel along the length of the
hoistway 100, Each ofthe counterweights 12015 connected to
a cab by a counterweight cable minning through one of the
counterweight pulleys 148 located at the top of the hoistway
100. The counterweight pulleys 140 along the sides of the
hoistway are aligned, in an embodiment, coaxially. Different
sized pulleys account for differcnt spacing between the cabs
110 and counterweights 120, Alternatively, multiple pulleys
can be used to vary the spacing between the cabs 110 and
counierweights 120. The counterweights 120 are all kept in
individual counterweight channels in order to control the
movement of the counterweights 120 and to aveid interac-
tionfinterference between counterweights 120. For example,
the counterweights 120 and putleys 140 can be horizontally
shifled in order to provide unencumbered access w each of
these systems and avoid interference with other equipment.

The bottont cab, cab 4 (110D), has a spring 180 or another
collision dampening device on the bottom of the cab as a
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safety precawion. In the event of a coliision between the
bottom of the hoistway 100 and cab 4 110D, the spring
mitigates the damage from impact, With the possible excep-
tien of the top cab, cab | 1004, all cabs 110 have a bumper
160 or another collision dampening safety device on the top
of the cab. The bumpers 160 are similarly uscd as a safety
precaution to lessen the impact of a collision between two of
the cabs 110.

F1G. 2 is onother perspective of the elevaior sysiem in
accordance with one embodiment of the present invention.
The cabs 110 move aleng two tracks 230 on each side of the
hoistway that mun the length of the hoistway 100. The cabs
100 are attached ta the tracks 230 using guides 220. While
illustrated as wheels, the guides 220 may also be double
pronged guides which can serve as brakes. A mix of different
types of guides can also be used, with some providing guid-
ance and others providing brakes and guidance. Each of the
depicted cabs 110 has four guides 220, iwo on opposite sides
of the cab. In a preferred embodiment, cach of the cabs has
iwo guides 220, one on apposite sides of the cab. Various
numbers of guides can be used. Having two tracks, rather than
one at each comer as in same eonventional systems, pravides
better weight distribution, e.g., more balanced weight distri-
bution, and lower maintenance costs in certain situations. The
use of two tracks also causes less friction between the guides
and tracks which results in more efficient operation of the
elevator system. In an embodiment two of the guides are
pasitioned substanlially along a center axis or plane of a first
wall of the cab 110A and two guides are positioned substan-

o tially along a center axis or planc of a second wall of the cab

110A, wherein in one embodiment the first and secand walls
of the cab 110 are subsiantially parallel. The uppermost cab,
cab 1 (1104), is commected to two counterweights 120 at the
rear of the hoistway 100. In an embadiment, only cne coun-
terweight 120 is connected to cab | (110A). These counter-
weiglids are attached 1o cab 1 (F10A) at counterweight con-
nection point 240A, which is located at the center of roof of
cab 1 (110A). In alternate embodiments cab 1 (110A) is
connected to a different number of counterweights, e.g., one,
four etc. In alternate embodiments cab 1 (110.4) has multiple
connection points, for example, similar to thase described
below,

In one embodintent, the remaining cabs, e.g.. cab 2 (110B3),
cab 3 (110C) and cab 4 (11012), are connected to four coun-
terweights each, with two located on either side of the cab. It
is shown that the counterweight connection paints 240 on the
cabs 110 are horizontally shifted in order to avoid interfer-
ence with one another. For instance, the cab 3 connections
points 240C are shifted toward the front and rear of the
hoistway 100 relative 1o the cab 2 connection points 240H.

FIGS. 3A, 313, 3C, and 3D illustrate a top view of cach of
the cabs in one embodiment of the invention. As illustraled in
FIG. 3A and as described above, the location of the cab |
cownterweights 1204 is different than tliat of the other three
cabs. The counterweight connection point 240A for cab 1
{110A) is lacated at the middle of the top of the cab rather than
on the sides. The counterweight conneclion point is not
implemented in this fashion on the other cabs since there is a
cab ahove which would interfere with the counterweight con-
nection cable. The counterweight connection point 2404 is
attached 1o the counterweights 120A at the rear of the hoist-
way. As illustrated, counterweights 120 can be attached to
dividing walls 360. Dividing walls 360 allow counterweights
and ather equipment (o be stiached 1o both sides of the divid-
ing wall 360. This increases the amount of counterweighis
and cabs that can fit in a single hoistway. The rear dividing
wall can be extended 1o span the width of the rear of the
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lioistway. Counterweights can also be attached to the outer
hoistway wall rather than a dividing wall, il dividing walls are
not included. However, dividing walls allow significant flex-
ibility in the sclection and placement of counterweights. By
using a dividing wall, a large number of counterweights can
be included which allows many cabs to fit into a single hoist-
way. Jnsome instances, these comnterweights can be Jong and
narrow in urder 1o reduce the hurzental space occupied,
Wells might be included at the botiom of the hoistway ta
provide long counterweights, and thercfore cabs. full range of
motion. The counterweights used by the cabs do not need to
be of the same size or shape as Jong as the counterweights are
kepl evenly halanced for each of the cabs. In addition. a large
number of counterweights. ¢.g.. 16, can be used for a single
cab as long as the counterweights for each cab are kept bal-
anced.

FIGS, 3, 3C and 3D illustate a 1op view of cabs 2, 3 and
4 respectively in accordance wilth one embodiment of 1he
present invention, All of these cabs leature similar counter-
weight locations. Four counterweights 128 are placed hori-
zontally near the sides of the cab, one in each quadrat of the
cah. This amangement, with four comection points 1o the
counterweights, provides balance superior to conventional
arrangements such as two counterweighits in opposing cor-
ners. In one embodiment, inorder 1o improve balance, the twa
counterweights 120 vn each side ol the cab are placed equi-
distant trom the guides 220. As discussed above, the distance
between the countenweights and the guides can be altered for
cach cab o prevent inlerference between counierweighls,

cables and pulleys. For example. 1he counterweight conoee- 3

tion points 2408 for cab 2 cun be posifioned so that an axis or
plane formed beltween opposite conncelion paints passes
through or near the two-dimensional cenler of the cab 11013
That is, an tmaginary axis ot planc between counterweiglit
connection point 2488 in tle upper lell of FIG. 313 and
counterweighl connection poinl 2408 in e fower right of
FIG. 3B passes ol or near the two-dimensional center of cab
1108 (for cxample, near the center of bumper 1608 in the
two-dimensional perspective of FIG. 3B), Similatly an imagi-
nary axis between counlerweight connection point 240B in
the vpper tight of FIG. 313 and counterweight connection
point 24013 in the lower lefl of FIG. 3B passes at or near the
center of caly 11013, This assists in halancing the cabs and
reducing the lorque on the guides 220,

Similarly, the motor connection puints 150 on the rear ol
each of the cabs are shified on cach cab in the livistway to
prevent interference belween the motor systems and cables of
each cab.

[n one embadiment, as illustrated in F1G. 313, the counter-
welghls 12008 ol'cal 2 LB are located nearess the tracks 230
on cither side of the clevator shalt. Four counterweight con-
neclion points 2408 are aligned with the counterwelighus and
coteeled o the counterweights by a cable. A motor connee-
ticn point 15083 connects to a wwtor 1308 towards the rear of
the ol'elevatar shati to enable movement otihe cab. The motor
connection point 1508 is horizomtally shifted from motor
connection points from other cabs o avoid interference with
other cables, Two guides 2208 are in line with the tracks 230
and dircet the cab as it maves alang e lengih of the elevittor
shafl.

In aceordance wilh one embediment and as illustrated in
I1G. AC, the counterweights 120C of eab 3 110C are located
adjacent Lo the cab 2 counterweights 12013 towards the out-
side af the hoistway. Four counlerweight connection points
240C are aligned with the counterweights and connected {o
the counterweights by a cable. As discussed above. the dis-
tance between the countenveights wnd the guides can be
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alicred for each cab lo prevent interference between counter-
weights, cables and pulicys. For example, the counterweight
comuection points 240C for cab 3 can be positioned so thai an
oxis or plane formed between opposile connection points
passes through or near the two-dimensional center of the cab
ELOC, That is, an imaginary axis or plane between counter-
weight conection point 240C in the upper left of FIG, 3C and
counterweight connection point 240C in (he lower right of
FIG. 3C passes at or near the two-dimensional center of cab
110C (for example, ncar the center of bumper 160C in the
two-dimensional perspective of FIG. 3C). Similarly an imagi-
nary axis belween counterweigll conneclion point 240C in
the upper right of FIG. 3C and counterweight connection
point 240C in the lower lefi of FIG. 3C passes a? or near the
cenier of cab 110C. As described above, this assists in bal-
ancing the cabs and reducing the torque on the guides 220,

A malar connection point 150C vonnects (o 2 motor 130C
towards the rearof the of elevalor shaft to enable movement ol
the cab. The mator comnection point 350C is horizontally
shifted from motor connection points uf other cabs to avoid
interference with other molers and cables. Two guides 220C
are ia line with the frucks 2340 and direct the cah as it moves
along the length of the elevator shaft.

As illustrated in FIG. 3D, the counterweights 120D of eab
4 110D are located adjacent 1o the cab 3 counterweights 120C
lowards the outside of the hoistway. Four counterweigit con-
neclion points 240D are aligned with the counterweights and
connecled to the counterweights by a cable. As discussed
abave, the dislance between the coumerweiglts and the
guides can be alrered far each cab to provent interfercnce
between counterweights, cables and pulleys. For example,
1he counterweight connection poinls 240D for cab 4 are posi-
ljoned so that an axis or plane formed between opposite
comeclion points passes through or near the two-dinlen-
sional center of the cab 110D, That is, an imaginary axis or
plane between counlerweight connectinn point 24013 in the
upper left of FIG. 3D and counierweight connection poing
24013 in he Jower right of FIG. 3D passes at or near the
two-dimensional center of cab 1100 (for example. near the
center of bumper 1600 in ilre two-dimensional perspective of
FIG. 313). Similarly an imiaginary axis between cowter-
weight connection point 240D in the upper right of FIG. 3D
and countenweight connection point 2400 in the lower lefl of
FIG. 31) passes at or pear the center of cab 110D, As describe
ubuve, this assists in halancing the cabs anl reducing 1he
torque on the guides 220,

A motor connecticn point 150D connects to a motor 130D
near 1he rear of the ol elevator shaf to enable movenient of the
cab. The motor connection point 15017 is horizontalty shifled
[rom molor connection points of ather vabs i order fo avoid
interference with other motors smd cahles. In addition, it
should be noted that in another embodiment any of the cabs
may be connected to multiple motors at multiple motor con-
nection points. Two guides 2200 are in line with (he teacks
230 and dircct the cab as il moves along the length of the
clevalor shaft.

Bumpers 160 on cabs 2, 3. and 4 are also ilivstrated in
FIGS. 3B, 3C and 3D respectively. As described above, these
bumpers mitigate the impact in a collision betsween two cabs.
Electric sensors 310 and chain landings 320 arc also depicied
on the top of all of the cabs 110, The electric sensors provide
infonuation regarding cab location and can also provide
information about the status of the cab. e.g., movement, direc-
tion. power status cte. The chain landings 320 can be used as
an additional salety device, for example, While not illus-
trated, in an embodiment, hodzontaily shifted clectric power
and dala cables originate at the vertical midpoint of each
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hoistway in order to minimize the distance to the cabs at any
given time, and to prevent interference or storage of such
cables. The data cables can also provide information fo a
centeal location and receiving information from a central
location to assist in cab contral, environmental control, efc.

FIG. 4 illustrates a perspective from the front of cab 2
{110B). The tracks 230 arc shown on either side of the cab,
“The two front counterweights 1208 are also on either side of
the cab. Twa additional counlerweights connected to cab 2
110B are hehind the tracks 230B, but are not illustrated in
FIG. 4. Each of the counterweiphts 120 in the system is
guided by a channel which nuns the length of the hoistway. As
shown, the two counterweights 1208 in F1G. 4 are contained
in he channels 410B. The counterweights 120B arc con-
nected to the cab 11013 by cab 2 counterweight cables 420B.
The counterweight cables 420B are attached at the counter-
weight connection points 2403 as discussed above. The lift
cable 1361 is shown 1o be attached 1o the cab ¥10B at two
vertically aligned motor connection points 150B. In some
embodiments, the control equipment 460 is located in the
botiom portion of the cab. The contro] equipment 460 can also
be located in the top or side portions of the cab. Among other
things, the control equipment governs breaking, opening and
closing of doors, leveling of a cab with building Aoors, and the
movement of a cab, ensuring passengers reach their destina-
tion without incident. Sensor chains 440 are attached to ihe
bottom of the eab in order o help detect the location of other
cabs in the system. Similarly, electric and optical sensors
3101 kecp track of obstructions that may be located above the
cab 110B and can assist in identifving the location of the cab
1108 in the elevator shafi. A previously mentioned buniper
160B is locaied on top of the cab should a collision oecur
between cab 2 110B and another cab from above.

FIG. 5 illustrates the layout of the counterweiglts and
counterweight channels, as well as the pulleys in accordance
with one embodiment of the invention. The counicrweight
channels 410 and the cab 1 counterweights 120A are placed
along the rear of the Loistway, in contrast to the placement of
the ather cabs' counterweights, in this embodiment. The cab
1 counterweights 1204 are attached to cab 1 by counter-
weight cables 420A. Each of the counterweight cables runs
through a pulley above the counterweight channel and a pul-
ley above the center of cab 1 110A. The cab 1 counterweight
channels are honzontally shifted from the motor assembly to
prevent interference and allow unencumbered access (o exch
i.e., the motor assembly 130 is between the cabs 110 and the
cab 1 counterweights 120A. In the presemt embodiment,
motor 136A is connected to cab | 110A. This also preserves
space and allows additienal motors to be mounted for addi-
tional cabs. The placement of cab 1"s counterweights at the
rear of the hoistway is due 1o preference only. Other embodi-
menis are possible which do not resirict counterweights to the
disclosed locations. In alternate embodiments the posilion of
counterweights 120A and counterweight channels 4104 for
cab 1 (110A)can vary, for example, they can be similar to the
orientation sct forth below with reference w0 cabs 2-4. This
might he nseful to allow doors on hoth the front and rear of the
cabs.

In one embodiment, as shown in FIG, 5, the counterweight
channels 41013 of cab 2 110B arc located near the tracks 230
on either side of the elevatar shafi. In alternate embodiment
the counterweight channels ¢an be positioned elsewhere pro-
vided the channels, connterweights and related cables asso-
ciated with the cabs do not interfere wilh each other. Pulleys
1408 arc located above the counterweight channels 4108 and
route the counterweight cables 4208 from the counterweights
1208 1o the counterweight connection points 240B. Motar
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1303, horizomally shifled from the other motors, is con-
nected to the rear of cab 2 1108 to enable movement of the
cab.

The counierweight channels 410C of cab 3 110C are
located adjacent to the counterweight channels 4108 for cab
2 1101, Puileys 140C are located above ihe counterweipht
channels 410C and ronte the counterweight cables 420C from
the cowsterweights 120C to the counterweight connection
patats 240C. Motor 130C, horizontally shified from the other
motors, is connected to the rear of cab 3 110C te chable
movenient of the eab.

The counterweipht channels 410D of cab 4 110D are
located adjacent to the counterweight channcls 410C for cab
3 130C and nearcst the front and back of the elevator shafl.
Pulleys 1400 are located above the counterweight channels
410D and rouic the counterweight cables 420D from the
counterweights 12017 w (he counterweight conneelion points
240D. Motor 130D, horizomally shified from ihe other
motars, 15 connected to the rear of cab 4 110D to enahle
movement of the cab.

The counterweight channels and counterweights for cabs
2, 3 and 4 con be stacked hack-ta-back on the sides of the
hoistway. If preferred, the counterweights and their channels
can be confined 10 the inside of the hoistway as well. While
nat shown in FIG. 5, adjacent counterweight channels placed
back-to-back can overlap as leng as the counterweights are
offset so that pulley systems do not interfere with onc another.
This can increase the number of cabs that the system is able to
operate when counterweight space is a limitation. The coun-
terweight pulleys along either side of the hoistway can be
coaxial and horizontally shifted in the same manner as the
counterweights in order to allow the addition of more cabs. In
an altemate embodiment, the counterweights and counter-
weight channels 410 are positioned external to the hoistway/
shafl,

FIG. 6 illustrates a side view of the motor system used for
cach cab in accordance with one embodiment. In an embodi-
ment, the mator illustrated here for cab 2 1108 is similar for
all cabs 110 although the particular positioning of the cabies
will vary. A vertical wack 230 rmns along each side of the
hoistway and cach track 230 comnects 1o 4 cab at one or two
guides 220B. The two guides 2203 are attached to the track
230 and vertically aligned along the side of the cab 1108. Two
motor cannection points 1501 are locuted on the back ol the
cab and verticatly aligned. One end of a lift cable 136B is
aftached to the top motor connection point 150B. The lift
cable 136B is then routed through the miotor {308, which is
located near the top of the haistway 104). The 1ifi cable 136B
then rns the length of the hoistway and is routed through the
floor pulley 170B. Between the motor conttection points
1508, the lifi cable 13613 is circular and continuous. Finally,
the other end of the lift cable 136B is attached 1o the bottom
motor connection point 150B. Like the counterweight sys-
tem, this motor system eliminates the need for any cable
storage.

While it is feasible in some embodiments for one hoistway
to be used, e.p., in a deep mine shall or a 1all tower, two or
more hoistways are used in the preferred embodiment for
increased passenger convenience. With multiple hoistways,
hoistways can alternate and coordinate the direction their
cabs are traveling in effect creating a circular traffic pattern.
Praper coardination of the directions cabs are traveling in can
minimize the delay that passengers experience. The control
system would ensure that enough cabs for service were trav-
eling in each direction. Two hoistways with multiple cabs are
expected to be sufficient for many buildings with 20 or more
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floors. In one embadiment, it is estimated that an additional
hotstway is added lor each additional 20 stories.

FIG. 7 illustrates the general operativn ol'a hoistway witl
four cahs 110A-D_ A hoistway is shown al 7 different points
in time. 9:05 through 9:11, in order to demonsirate operation
of the system. At 9:05, Cab 1 {110A) is located ot floor 1 end
the rest of the cabs arc Jocated at basement slots 710. The
basement slots 7H0 may be on Moors used for car parking, Al
9:06, cab 1 (110A) moves up 10 transport passengers and the
other cabs move up 1 level in order 1o prepare 10 transport
passengers, At 9:07, cab 2 (110B) begins transporting pas-
sengers and cab 3 (110C) moves (e floor 1 in preparation. At
9:08 cabs 2 and 3 are stil] fransporting passengers and cab 4
has moved 1o floor 1 in preparation for 1ransporting passen-
gers. Cab 1 (110A) has moved to the atlic or mechanical
equipment slots 720 in oxder 1o allow the other cabs 1o service
any of the floars in the hoistway. People teansferzing from
parked cars on basement {loors use cabs 2,3 and 4 10 arrive at
their desired floors.

Attic 720 and bascment 710 heistway slots may be
included to enable cach cab (o service all of the floors in the
building, in this case, floors 1-10. For example. il attic haijst-
way slots Al-AY were nof present, only eab 1 {(110A) would
be able to scrvice floar 10. Cab | (11¢A) would nol be able 1o
moveout of the way and allow the other cabs to reach floor 10,
The hoistway can still operate if the atiic and basement slots
are not included, bt certain cabs would not be able lo provide
service ta certain floors,

Al 909, Cab 1 (110A) has moved 10 {loor A3 in order to
make room {or cab 2 (110B3) s cab 3 (110C) in the altic
slots. The cabs continue to travel upwards while transpuriing
passengers and evenlually moving to the highest floar pos-
sible. Al this point. a similar process is begun in the epposite
dircetion, In some situations, ihe cabs can reverse their direc-
tion ol trave! before all of the cabs have reached their highest
ur Jowest painl.

An advantage of this inveution is that in addition to Tuture
buildings, many existing buildings can effectively and inex-
pensively be retrolitted for compatibility with the present
invention. In an embodiment, the componenls can be con-
tined within the existing hoistway and counterweights areas.
Inaddition. the system may not need o store cables dueto the
arrangement of pulleys, counterweights and motars, In addi-
tien, some or most of the cables, pulleys, motors and other
equipment can be located omside of the commaon hoistway,
including sbove or helow the hoistway. Inan embodiment, by
utilizing multiple cabs in a single shafl. a building canachieve
additional elevator capacily while climinating onc or morc
shafls and comverling thusc shalts to revenue producing space
on each Noor. " The space used for elevator lobhies Diroughout
a building can alse be reduced by climinating one or mare
shafls.

Mudifications can be made to te system in order 1o allow
appasing duors 1o be used on each of the cabs 119, For
example, while not illusirated, all of the counterweighis.
motors and related equipient which would impede ageess 1o
a rear deor can be moved 1o the cdges of the rear of the
hoistway or cab or to the sides of the hoistway or cab along-
stde the lower cab counlerweights. Similurly, connterweiglus,
motors and related equipment can be placed on the frontof the
cab s Jong as (hey are towards the sides and do vot afleei use
of the door. While useful for future buildings, the present
mvention is also compaiible with existing buildings and
elevator syslems.

Bach of the cabs moves inclependently duc to each cab
using separale cownterweights and motors. In order 10 enablc
each cab lo serve every floor ol building, cab siorage Jevels
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ity be included above andfor betow (e Aoors that are ser-
viced. For example, in erder for cab 1 (110A} 10 service the
lowest senviced floor, there must be enough room under the
Iowest serviced foor for cabs 2 through 4 1o be stored. Attic
and basement hoistway slots could also be nsed to store cabs
and suspend operation of certain cabs. This can help reduce
operaling costs during low usage periods such as nights,
wecketils and holidays in an oMice building. e system can
also select 2 cab 1o serve only a certain subsel of floors, which
can help with high traflic scetions of some large buildings, or
with a certain number of floors dedicated 1o one company,

The above describes varicus embodiments relative to a
building, It is envisioned that in alternate embodiments the
inventian can be utilized with a mine (underground), & wower,
or integrated with horizontzl movement systems.

While particular embodiments and applications uof the
present invention have been illustrated and described herein,
it is to be understood that the invention is not limited to the
precise construction and components disclosed herein and
that various medifications, changes, and variations may be
made in the arrangement, aperation, and details of the meth-
ods and upparatuses ul the present invenlion without depart-
ing fram the spirit and scope of the invention as it i= defined in
the appended claims.

What is claimed is:

1. An elevator system comptising:

one or more clevatar shafls;

1wo or more elevator cabs positioned within each of said
onte or more clevator shalls, said twao or more elevator
cabs including at least a first elevator cab pusitioned
above 0 second elevator cab, cach of said two or more
cabs having a first and a second wall that are subsian-
tally parailel to each other, wherein each cab moves
independently of each ather cab vertically tlrough each
al the tne or more elevator shalis: and

a [irst sct of at Jeast four cables connected to said second
elevator cab, at least two cables of said first set of at least
four cables positioned on said first wall of said second
clevator cab and al least another twe cables of said first
set of at least four cables positioned an said secand wall
of said sccond clevator cab, whercin said cables arc
connecled te respective counterweights in a first set of
counterweights:

a sel ol e counterweight channels, each of suid four
counterweight channels for guiding one of said counler-
weighis; and

said set of four connterweight chanvels is attached 10 two
ur mere clevator shafl walls of the elevator shaft, a first
subset of the sel of four counterweight channels is
attached to a first elevator shaft wall and a sccond subset
of the set of lour counterweight channels is artached to a
second elevator shaft wall,

2. The clevator system of clain: 1, wherein the at least two
cables ol'said lirst set of at Jeast four cables positioned on said
first wall of said sccond clevator cab are pasitioned on a first
set of connection points extending from an exierior of said
first wall of said secend elevator cab, and

the ut least anether two cables of said lirst setaf al beast four
cables positioned on said second wall of said sccond
elevator cab arc positioned on a sccond set ol connection
polnts extending from an exterior of said second wall of
said second elevator cab.

3. The elevator system ol'elaim 2, wherein each connection
point of the first sei of connection points is posilicned hori-
zotally away ltoi eacl other connection point of the first set
of connection points in a svnunetrical manner; and
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wherein cach connection point of the second set of connec-
tion points is positioned horizonlally away from each
other connectioa point of the second sel of connection
points in the spme symmetrical manner.

4. The elevator system of claim I, wherein said clevator
cabs further comprise;

afirst set of one or more guides, positioned on said first wall

of each elevator cab, [or engaging a first verlical track
located in the elevator shaft; and

a second set of cne or moere guides, positioned on said

second wall of each elevator cab, for engaging a second
vertical track located in the elevator shaft.

5. The elevator system of claim 4, wherein said first vertical
track is positioned substantially along a center axis of said
first wall of each elevator cab and said second vertical track is
positioned substantially along a center axis of said second
wall of each elevator cab.

6. The elevator gystem of claim 1, further compriging: a lifi
cable connected 1o at least one lacation of said second eleva-
tor cab and an associated lifi motor, said Lift cable capable of
moving said second elevater cab in response to activation of
suid associnted 1ift motor,

7. The elevator system of claim 6, wherein during mave-
ment of the second cab, no partion of said Tifi cable is stored.

8. The elevator sysiem of claim 1, further comprising a
second set of at least four cables connected to said first eleva-
tor cab, at least two cables of said second set of at least [our
cables positioned o said first wall of said first elevator cab
and at least another two cables of said second sct of at least
four cables positioned on said second wall of said first cleva-
tor cab, wherzin each of said at least four cables of said second
sel 15 connected to a respective counterweight in a second sct
of counterweights.

9. The elevator system of claim 8, wherein said two or more
clevator cabs further including said second elevator cab posi-
tioned xbove a plurality of udditional elevator cabs, each cab
of the plurality of additional elevatar cabs having cables
connected to such additional cab and connected 1o respective
counterweights in substantially a same manner as the first
elevator cab and the second elevator cab,

10. The elevator system of claim 8, wherein said second set
of counterweighis are positioned external 10 2 ventical path of
the cabs in the elevator shaft.

11. The elevator system of ¢laim 1, wherein each of said
cables is horzontally sepuruted from each other amd con-
nected to its respective counterweight positioned external to a
vertical path of the cabs in the elevator shaii.

12. The elevator system of claim 1, further comprising a
first set of pulleys, each pulley positioned to engage one cable
of the first set of at least four cables.

1. The clevator system of claim 1, wherein said first set of
counterweights are positioned extemal 1o a vertical path of
the cabs in the clevator shaft.
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14. The elevator system of elaim 1, wherein said first ser of
countenwetghts comprises four counterweiglis, and each of
said four counterweights in said first set of counterweights
connecied 1o at least one of said cables in said first set of af
least four cables.

15, The elevator system of claim 1, whercin each counter-
weight and its respective counterweight channe! is horizon-
izily separated from every other coumerweight and its respee-
tive counterweight channel, and is positioned external 1o a
venical path of the cabs in the elevalar shafi,

16. The elevalar system of claim 1, furlher comprising a
second set of at least two cables connected to said first cleva-
tor cab, said second set of a1 least two cables positioned on a
top of said first elevator cab, wherein eacl of said cables of
saidd second set is connected 10 a respective counterweight
guided within a separate counterweight channel located on a
wal! of the elevator shafl.

17. The elevator system ol claim 1, wherein a first vertical
track is positioned substantially along a center axis ol the first
elevator shali wall, and a second vertical track is positioned
substantially along a center axis of the second elevalor shaft
wall.

18. An elevator system comprising:
one or more elevator shafls;

two or more elevator cabs positioned within each of said
one or mare elevator shalts, said two or more elevator
cabs including at least a first elevator cab positioned
above 2 second elevator enb, each of said two or more
cabs having a first and a second wall that arc substan-
tally parallel to each other, wherein cach cab moves
independently of each other cab vertically through each
ol the aneg or more clevalor shalts; and

a first set of at least four cables connected 1o said second
clevator cab, ul least two cables of said liest sel of ol least
four cables positioned on said first wall of said sccond
elevator cab and at least another two cables of said first
sel of at least four cables positioned on said seeond walt
of said second elevalor cab, wherein said cables are
connected 1o respeclive commterweights in a first set of
counterweights;

a set of four counterweight channels, each of said four
counterweight channels for guiding onc of said counter-
weiplits; and

wherein said set of four counterweighi channels is attached
1o two or more dividing walls within the clevator shafi, a
first subset of the set of four counterweight channels is
atlached {0 a first dividing wall and a second subset of the
sct of four counterweight channels is attached 10 a sec-
ond dividing wall.

* ok L I *
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