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PASSIVE ELEVATOR CAR

BACKGROUND

[0001] The subject matter disclosed herein relates generally to the field of elevators,
and more particularly to a multicar, ropeless elevator system.

[0002] Ropeless elevator systems, also referred to as self-propelled elevator systems,
are useful in certain applications (e.g., high rise buildings) where the mass of the ropes for a
roped system is prohibitive and there is a desire for multiple elevator cars to travel in a single
lane. There exist ropeless elevator systems in which a first lane is designated for upward
traveling elevator cars and a second lane is designated for downward traveling elevator cars.
A transfer station at each end of the hoistway is used to move cars horizontally between the
first lane and second lane.

[0003] In a typical elevator system, elevator cars provide several features including
interior lighting, forced ventilation, and automatic doors, which all add weight to the car, and
consume power. In such elevator systems, the necessary electrical power is provided by a
traveling cable operably connecting a power source to the elevator car. Ropeless elevators,
however, do not have a traveling cable, thus electrical power is power is typically provided to
cars in a ropeless elevator system by a battery in the elevator car during many phases of
operation. In addition, since ropeless elevator systems do not have counterweights, any
weight of these features, and a battery in the elevator car all result in an increase in size and

cost of the propulsion system for the elevator system.

BRIEF SUMMARY

[0004] In one embodiment, an elevator system includes a hoistway and an elevator
car positioned in the hoistway and configured to travel along the hoistway. The elevator car
includes an elevator car door. A door operator assembly is fixed in the hoistway at a landing
floor and includes a sensor to sense presence of the elevator car at the landing floor; and a
door operator mechanism to open both the elevator car door and a landing floor door when
the sensor senses presence of the elevator car at the landing floor.

[0005] Alternatively or additionally, in this or other embodiments the sensor is a radio
frequency identification or optical sensor.

[0006] Alternatively or additionally, in this or other embodiments the door operator is
inoperable when the sensor does not sense the presence of the elevator car at the landing

floor.
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[0007] Alternatively or additionally, in this or other embodiments a light source is
fixed at the hoistway and a light transmitter is positioned at the elevator car to gather light
from the light source and output the light into an interior of the elevator car.

[0008] Alternatively or additionally, in this or other embodiments the light transmitter
is a light pipe including a light pipe inlet located proximate to the light source and a light pipe
outlet located at the elevator car to output light into the interior of the elevator car.

[0009] Alternatively or additionally, in this or other embodiments the light source is
one or more light emitting diodes arranged along the hoistway.

[0010] Alternatively or additionally, in this or other embodiments a ventilation
system is fixed at the hoistway and is operably connected with the elevator car to condition
an interior of the elevator car.

[0011] Alternatively or additionally, in this or other embodiments the ventilation
system includes an air outlet in flow communication with a car air inlet to urge a conditioned
airflow from the ventilation system into the elevator car via the car air inlet.

[0012] Alternatively or additionally, in this or other embodiments the air outlet is
located at a landing floor.

[0013] Alternatively or additionally, in this or other embodiments the elevator system
is a ropeless elevator system.

[0014] In another embodiment, an elevator system includes a hoistway and an
elevator car located in the hoistway and configured to travel along the hoistway. A light
source is fixed at the hoistway and a light transmitter is positioned at the elevator car to
gather light from the light source and output the light into an interior of the elevator car.

[0015] Alternatively or additionally, in this or other embodiments the light transmitter
is a light pipe including a light pipe inlet located proximate to the light source and a light pipe
outlet located at the elevator car to output light into the interior of the elevator car.

[0016] Alternatively or additionally, in this or other embodiments the light source is
one or more light emitting diodes arranged along the hoistway.

[0017] Alternatively or additionally, in this or other embodiments the light source is
turned on only when an elevator car is adjacent to the light source.

[0018] Alternatively or additionally, in this or other embodiments the elevator system
is a ropeless elevator system.

[0019] In yet another embodiment, an elevator system includes a hoistway and an

elevator car positioned in the hoistway and configured to travel along the hoistway. A
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ventilation system is fixed at the hoistway and is operably connected with the elevator car to
condition an interior of the elevator car.

[0020] Alternatively or additionally, in this or other embodiments the ventilation
system includes an air outlet in flow communication with a car air inlet to urge a conditioned
airflow from the ventilation system into the elevator car via the car air inlet.

[0021] Alternatively or additionally, in this or other embodiments the air outlet is
located at a landing floor.

[0022] Alternatively or additionally, in this or other embodiments a volume of phase
change material is located at the elevator car to condition the interior of the elevator car. The
ventilation system is interactive with the phase change material to charge the phase change
material.

[0023] Alternatively or additionally, in this or other embodiments the elevator system

is a ropeless elevator system.

BRIEF DESCRIPTION OF THE DRAWINGS
[0024] FIG. 1 depicts a multicar elevator system in an exemplary embodiment;
[0025] FIG. 2 depicts an embodiment of an elevator car for an elevator system; and
[0026] FIG. 3 depicts another embodiment of an elevator car for an elevator system.
[0027] The detailed description explains the invention, together with advantages and

features, by way of examples with reference to the drawings.

DETAILED DESCRIPTION

[0028] FIG. 1 depicts a multicar, ropeless elevator system 10 in an exemplary
embodiment. Elevator system 10 includes a hoistway 11 having a plurality of lanes 13, 15
and 17. While three lanes are shown in FIG. 1, it is understood that embodiments may be
used with multicar, ropeless elevator systems have any number of lanes. In each lane 13, 15,
17, cars 14 travel in one direction, i.e., up or down. For example, in FIG. 1 cars 14 in lanes
13 and 15 travel up and cars 14 in lane 17 travel down. One or more cars 14 may travel in a
single lane 13, 15, and 17.

[0029] Above the top floor is an upper transfer station 30 to impart horizontal motion
to elevator cars 14 to move elevator cars 14 between lanes 13, 15 and 17. It is understood
that upper transfer station 30 may be located at the top floor, rather than above the top floor.
Below the first floor is a lower transfer station 32 to impart horizontal motion to elevator cars

14 to move elevator cars 14 between lanes 13, 15 and 17. It is understood that lower transfer
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station 32 may be located at the first floor, rather than below the first floor. Although not
shown in FIG. 1, one or more intermediate transfer stations may be used between the first
floor and the top floor. Intermediate transfer stations are similar to the upper transfer station
30 and lower transfer station 32.

[0030] Cars 14 are propelled using a linear motor system having a primary, fixed
portion 16 and a secondary, moving portion 18. The primary portion 16 includes windings or
coils mounted at one or both sides of the lanes 13, 15 and 17. Secondary portion 18 includes
permanent magnets mounted to one or both sides of cars 14. Primary portion 16 is supplied
with drive signals to control movement of cars 14 in their respective lanes along rails 12
extending along the hoistway 11.

[0031] Referring now to FIG. 2, an exemplary embodiment of an elevator car 14 is
illustrated. The elevator car 14 is configured to reduce weight and electrical power
consumption of the car 14, by moving traditional components of the car off of the car 14. At
each landing floor 20 of a building in which the elevator system 10 is installed, there is a
landing door 22 to allow ingress and egress of passengers to and from the elevator car 14.
Further, an elevator car door 24 is opened and closed in sync with the landing door 22, and in
the closed position encloses the passengers in the elevator car 14 when the car 14 is in
motion. For passenger safety, the landing door 22 is normally operational only when a car 14
is present at the landing floor 20. In a traditional elevator system, a door operating
mechanism is located on the elevator car, and when the car arrives at a landing floor, the
operating mechanism opens both the elevator car door and the landing door, via a mechanical
link between the components. In the embodiment of FIG. 2, a door operator 26, which is
electrically powered, is located at the landing floor 20. When the elevator car 14 arrives at
and stops at the landing floor 20 a sensor 28 at the landing floor 20 detects the presence of the
elevator car 14 via, for example radio frequency identification (RFID) or optical sensing, and
engages a link 34 between the door operator 26 and the car door 24. Alternatively, the sensor
may be an extendable physical contact, which must pass an electrical current through a
feature on the elevator car 14 in order to enable the door operator 26 to open the car door 24.
The door operator 26 then proceeds to open the car door 24 and the landing door 22. Without
positively sensing the presence of the elevator car 14 at the landing floor 20, the door
operator 26 is inoperable thus preventing opening of the landing door 22.

[0032] Another electrically-powered component included in a typical elevator car is
in-car lighting. The configuration of FIG. 2, in another exemplary embodiment, removes the

electrically-powered lighting off of elevator car 14, and instead provides car lighting via a
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light source 36 in the hoistway 11and a passive light pipe 38 at the elevator car 14. In some
embodiments, the light source 36 is a plurality of light emitting diode (LED) lights affixed
along the hoistway 11. LED lights are advantageous as they have low electrical power
requirements, but one skilled in the art will recognize that other light sources 36, for example,
incandescent lights and/ or natural light provided in the hoistway via a skylight or other
opening may be utilized as a light source 36. One or more light pipes 38, or other light
transmission mechanism, are arranged at the car 14, with each light pipe 38 having an outlet
40 at, for example, a ceiling 42 or sidewall 44 of the elevator car 14. The light pipe 38 has an
inlet 46 located to be proximate to the light source 36 as the elevator car 14 travels along the
hoistway 11. In some embodiments, a single inlet 46 leads to multiple outlets 40, while in
other embodiments each inlet 46 leads to a single outlet 40. As the car 14 travels along the
hoistway 11, the light pipes 38 gather light 50 from the light sources 36 at the inlet 46, and
emit the light 50 at the outlets 40 into an interior of the car 14. In some embodiments, the
light 36, such as the plurality of LEDs, are only turned on when an elevator car 14 is adjacent
to the particular light 36, thus reducing power consumption further. After the elevator car 14
passes, the light 36 is turned off.

[0033] Further, in a typical elevator system, ventilation unit or fan requiring electrical
power is located at the elevator car. To reduce elevator car 14 weight, the elevator car 14
does not include an electrically-powered ventilation system. As shown in FIG. 2, in one
embodiment, ventilation system 52 is located at the hoistway 11, with a blower 54 and/or air
outlet 56 located at a landing floor 22. In some embodiments, the ventilation system includes
an air conditioner to provide cooled and/or heated air to the car 14. Air outlets 56 may be
located at all landing floors 22 or only at select landing floors 22, such as a lobby floor. When
stopped at the landing floor 22, the air outlet 56 aligns with a car air inlet 58 located at, for
example, the sidewall 44 of the car 14, and may include a screen, grate or diffuser over the
car air inlet 58. When presence of the car 14 is sensed at the landing floor 22, conditioned
and/or fresh airflow 62 is urged from the air outlet 56 and through the car air inlet 58 into an
interior of the car 14 to condition the space. In another exemplary embodiment, shown in
FIG. 3, a volume of phase change material 64 is located at the sidewall 44. When the elevator
car 14 stops at a landing floor 22 a cold plate 66 in the hoistway 11 cooled by the ventilation
system 52 abuts the phase change material 64. The cold plate 66 and phase change material
64 exchange thermal energy to cool or charge the phase change material 64, which in turn

exchanges thermal energy with the air in the elevator car 14 to cool the elevator car 14.
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[0034] The elevator car 14 and elevator system 10 described herein result in
significant weight decrease on the car 14, compared to cars of traditional elevator systems,
and thus significantly saving weight and cost of the propulsion system for the ropeless
elevator system. These configurations also improve elevator system reliability, since these
systems are hard wired in the hoistway, and do not rely on a traveling cable or batteries for
operation, and do not rely on wireless communications to operate them.

[0035] While the invention has been described in detail in connection with only a
limited number of embodiments, it should be readily understood that the invention is not
limited to such disclosed embodiments. Rather, the invention can be modified to incorporate
any number of variations, alterations, substitutions or equivalent arrangements not heretofore
described, but which are commensurate with the spirit and scope of the invention.
Additionally, while various embodiments of the invention have been described, it is to be
understood that aspects of the invention may include only some of the described
embodiments. Accordingly, the invention is not to be seen as limited by the foregoing

description, but is only limited by the scope of the appended claims.
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CLAIMS
What is claimed is:
1. An elevator system comprising:

a hoistway;

an elevator car disposed in the hoistway and configured to travel along the hoistway,
the elevator car including an elevator car door; and

a door operator assembly fixed in the hoistway at a landing floor, including:

a sensor to sense presence of the elevator car at the landing floor; and

a door operator mechanism to open both the elevator car door and a landing floor door
when the sensor senses presence of the elevator car at the landing floor.

2. The elevator system of Claim 1, wherein the sensor is a radio frequency
identification or optical sensor.

3. The elevator system of Claim 1, wherein the door operator is inoperable when
the sensor does not sense the presence of the elevator car at the landing floor.

4. The elevator system of Claim 1, further comprising:

a light source fixed at the hoistway;

a light transmitter disposed at the elevator car to gather light from the light source and
output the light into an interior of the elevator car.

5. The elevator system of Claim 4, where in the light transmitter is a light pipe
including:

a light pipe inlet disposed proximate to the light source; and

a light pipe outlet disposed at the elevator car to output light into the interior of the
elevator car.

6. The elevator system of Claim 4, wherein the light source is one or more light
emitting diodes arranged along the hoistway.

7. The elevator system of Claim 1, further comprising ventilation system fixed at
the hoistway operably connected with the elevator car to condition an interior of the elevator
car.

8. The elevator system of Claim 7, wherein the ventilation system includes an air
outlet in flow communication with a car air inlet to urge a conditioned airflow from the
ventilation system into the elevator car via the car air inlet.

9. The elevator system of Claim 8, wherein the air outlet is disposed at a landing

floor.
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10. The elevator system of Claim 1, wherein the elevator system is a ropeless
elevator system.
11. An elevator system comprising:

a hoistway;

an elevator car disposed in the hoistway and configured to travel along the hoistways;

a light source fixed at the hoistway; and

a light transmitter disposed at the elevator car to gather light from the light source and
output the light into an interior of the elevator car.

12. The elevator system of Claim 11, where in the light transmitter is a light pipe
including:

a light pipe inlet disposed proximate to the light source; and

a light pipe outlet disposed at the elevator car to output light into the interior of the
elevator car.

13. The elevator system of Claim 11, wherein the light source is one or more light
emitting diodes arranged along the hoistway.

14. The elevator system of Claim 11, wherein the light source is turned on only
when an elevator car is adjacent to the light source.

15. The elevator system of Claim 11, wherein the elevator system is a ropeless
elevator system.

16. An elevator system comprising:

a hoistway;

an elevator car disposed in the hoistway and configured to travel along the hoistways;
and

a ventilation system fixed at the hoistway operably connected with the elevator car to
condition an interior of the elevator car.

17. The elevator system of Claim 16, wherein the ventilation system includes an
air outlet in flow communication with a car air inlet to urge a conditioned airflow from the
ventilation system into the elevator car via the car air inlet.

18. The elevator system of Claim 17, wherein the air outlet is disposed at a
landing floor.

19. The elevator system of Claim 16, further comprising a volume of phase
change material disposed at the elevator car to condition the interior of the elevator car, the
ventilation system interactive with the phase change material to charge the phase change

material.
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20. The elevator system of Claim 16, wherein the elevator system is a ropeless

elevator system.
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