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ELEVATOR SAFETY SYSTEM AND METHOD

BACKGROUND OF THE INVENTION

[0001] Exemplary embodiments pertain to the art of elevator systems and, more

particularly, to a safety system for an elevator.

[0002] Elevators systems include a operational control and drive system (controller),

motor, and brake that moves and stops elevator cars along a hoistway from just above a lower

pit to an upper floor. The elevator system includes various safety devices typically arranged

in a safety chain. The safety chain includes a number of safety devices whose output contacts

are arranged in series. Some of safety devices are located near the elevator machine

equipment, such as an over speed governor, while other devices such as switches and locks,

are associated with elevator car doors, and still other devices are located in the hoistway, and

pit. Typically the safety chain is linked to the control of power to the motor and brake.

Activation of any device along the safety chain will cause the controller to disconnect the

motor and brake from a main power supply. Power is required in order to lift the elevator

brake. Therefore, activation of a safety device will apply the brake and remove power from

the driving machine thus prohibiting motion of the elevator car.

[0003] Currently, the elevator system includes a controller located at or above the

upper floor, typically in a mechanical room. Monitoring of the safety chain devices to

facilitate repair or active bypass of a safety device to meet elevator safety codes requires

discreet conductors that extend from each safety device in the safety chain to the controller.

As such, a large number of wires extend to the controller from the pit along the hoistway,

from the elevator car within a traveling cable, and often from intermediate floors.

BRIEF DESCRIPTION OF THE INVENTION

[0004] Disclosed is an elevator safety system including a controller, and a hoistway

safety node arranged at a pit portion of an elevator hoistway. The hoistway node is

operatively connected to one of a pit safety device and a lower hoistway device arranged at

the elevator pit. A first bus links the hoistway node and the controller. The first bus passes

communication signals directly from the hoistway node to the controller. A car node is

arranged in an elevator car. The car node is operatively connected to a car safety device

arranged at the elevator car. A second bus links the car node and the controller. The second

bus passes communication signals directly from the car node to the controller.



[0005] Also disclosed is a method of communicating elevator safety information in an

elevator system. The method includes collecting information from a safety device at a

hoistway node arranged at an elevator pit, processing the information at the hoistway node

into a communication signal, passing the communication signal from the hoistway node

through a first bus directly to a controller, collecting additional information from a car safety

device at a car node arranged in an elevator car, processing the additional information at the

car node into another communication signal, and passing the another communication signal

from the car node through a second bus directly to the controller.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The following descriptions should not be considered limiting in any way.

With reference to the accompanying drawings, like elements are numbered alike:

[0007] The figure is a block diagram illustrating an elevator control system in

accordance with an exemplary embodiment.

DETAILED DESCRIPTION OF THE INVENTION

[0008] A detailed description of one or more embodiments of the disclosed apparatus

and method are presented herein by way of exemplification and not limitation with reference

to the Figures.

[0009] An elevator control system in accordance with an exemplary embodiment is

illustrated generally at 2 in FIG. 1. Elevator control system 2 includes a controller 4 that is

operative ly connected to a propulsion system 10. Propulsion system 10 includes a motor 12

that shifts an elevator car 14 along a hoistway (not shown) and a brake 13 for stopping

elevator car 14. Controller 4 is also operatively connected to a safety control node 24. Safety

node 24 includes a power disconnect 26 that is configured and disposed to sever power to

propulsion system 20 in the event of a safety issue. Controller 4 activates propulsion system

10 to position elevator car 14 at a desired location along the hoistway while safety control

node 24 monitors machine room and upper hoistway safety devices 27.

[0010] Elevator control system 2 includes a hoistway safety node 30 located at a

lower or pit portion of the hoistway. Hoistway safety node 30 may be located in the

hoistway, above the pit portion of the hoistway, or adjacent to the hoistway depending upon

various construction requirements/constraints. Hoistway safety node 30 is linked to pit and

lower hoistway devices 32 that include, for example, a pit switch 33 that allows maintenance



personnel to de-activate propulsion system 10 during elevator maintenance. Pit and lower

hoistway devices 32 may also include one or more of a pit inspection device; manual controls

for moving the elevator at a slow controlled speed during service and maintenance

operations, a lower hoistway access key, and controls for moving the elevator from a hall side

of the hoistway to allow access to the pit area for service and maintenance. Pit sand lower

hoistway devices 32 may further include switches required by a local code authority

including, for example, buffer switches, a compensation sheave switch, a governor tension

sheave switch, anti-rebound device Switch , and the like. It should be understood that

elevator control system 2 could include additional hoistway safety nodes, such as shown at

35. Additional hoistway safety node 35 is linked to additional pit safety and lower hoistway

devices 37 in a manner similar to that described above.

[001 1] In accordance with an exemplary embodiment, hoistway safety node 30 is

linked directly to controller 4 through a first bus 40. First bus 40 transmits communication

signals that are processed at hoistway safety node 30 directly to controller 4 . First bus 40

may also be linked to a non-safety node 42 that delivers non- safety related signals, such

signals from floor buttons to controller 4 . Controller 4 communicates a pre-flight check

command to hoistway safety node 30 enabling a check of all safety signals prior to initiating

a subsequent start of the elevator and also an optional command to turn on a feed to the lower

access key switch. The phrase "linked directly" should be understood to mean that

communication signals passing though the first bus do not pass though any intervening nodes

prior to reaching controller 4 . In accordance with one aspect of the exemplary embodiment,

first bus 40 is a serial bus, however, it should be understood that other types of

communication buses can be employed.

[0012] In further accordance with the exemplary embodiment, elevator control system

2 includes a second bus 55 that directly links elevator car 14 with controller 4 . More

specifically, second bus 55 carries communication signals from a car safety node 60 that is

linked to a car safety devices 64 which may include switches required by local code authority

such as a car gate switch, safety operated switch, emergency escape switches, in-car

emergency stop switches, door zone sensors, emergency terminal speed limiting device

sensors, normal terminal stopping device sensors and the like. Communications may also

include any pre-flight check commands to car node 60 enabling a check of all safety signals

prior to the start of the next run of the elevator. In accordance with one aspect of the

exemplary embodiment, buss 55 is also linked to a non-safety node 69 that may include car



fixture electronics, a load weighing sensor, and a door controller. In accordance with another

aspect of the exemplary embodiment, second bus 55 carries signals from a second elevator

car 90 that is selectively moveable within the hoistway along with elevator car 14. In a

manner similar to that described above, second bus 55 carries communication signals

processed in a car safety node 92 to controller 4 and/or Propulsion system 10 and operational

control system. Car safety node 92 includes car safety devices 94. Bus 55 may also connect

with a non safety node 96 that includes, for example, car fixture electronics, a load weighing

sensor, and/or a door status sensor.

[0013] In accordance with another aspect of the exemplary embodiment, in addition

to communicating directly with controller 4, second bus 55 may be configured to link

elevator car 14 directly to power disconnect 26. In this manner, any potential safety issues

directly affect propulsion system 10 to control of elevator car 14. That is, in the event of a

safety issue emanating from car node 60, second bus 55 can bypass controller 4 and directly

signal propulsion system 10 to stop operation of elevator car 14.

[0014] In accordance with still another aspect of the exemplary embodiment, first bus

40 may be configured to directly link hoistway safety node 30 to power disconnect 26. In

this manner, signals indicating a potential safety issue are sent directly to Propulsion system

10 to affect operation of elevator car 14 without requiring input or delay from controller 4 .

That is, in the event of a safety issue emanating from hoistway safety node 30, first bus 40

can bypass controller 4 and directly signal propulsion system 10 to stop operation of elevator

car 14.

[0015] The direct link between the hoistway safety node, controller, and propulsion

system reduces signal processing time for potential pit and/or lower hoistway safety related

signals. In addition, the direct link minimizes the number and length of conductors passing

though the hoistway and along the traveling cable. Similarly, the direct link between the

elevator car, the controller, the propulsion system, and the operational control reduces signal

processing time for potential car safety signals. In addition, the direct link reduces the

number of conducted passing along the traveling cable. Minimizing the number of

conductors on the traveling cable reduces weight of the overall system passing along the

hoistway.

[0016] While the invention has been described with reference to an exemplary

embodiment or embodiments, it will be understood by those skilled in the art that various

changes may be made and equivalents may be substituted for elements thereof without



departing from the scope of the invention. In addition, many modifications may be made to

adapt a particular situation or material to the teachings of the invention without departing

from the essential scope thereof. Therefore, it is intended that the invention not be limited to

the particular embodiment disclosed as the best mode contemplated for carrying out this

invention, but that the invention will include all embodiments falling within the scope of the

claims.



What is claimed is:

1. An elevator safety system comprising:

a controller;

a hoistway safety node arranged at a pit portion of an elevator hoistway, the hoistway

node being operatively connected to one of a pit safety device and a lower hoistway device

arranged at the elevator pit;

a first bus linking the hoistway node and the controller, the first bus passing

communication signals directly from the hoistway node to the controller;

a car node arranged in an elevator car, the car node being operatively connected to a

car safety device arranged at the elevator car; and

a second bus linking the car node and the controller, the second bus passing

communication signals directly from the car node to the controller.

2 . The elevator safety system according to claim 1, further comprising: a propulsion

system including a motor configured to shift the elevator car along an elevator hoistway and a

brake configured and disposed to stop movement of the elevator car in the hoistway.

3 . The elevator safety system according to claim 2, further comprising: a power

disconnect operatively connected to the propulsion system.

4 . The elevator safety system according to claim 3, wherein the first bus is directly

linked to the propulsion system through the power disconnect, the hoistway node being

configured and disposed to directly signal the power disconnect to de-activate the propulsion

system in the event of a safety event.

5 . The elevator safety system according to claim 3, wherein the second bus is linked to

the propulsion system through the power disconnect, the car node being configured and

disposed to directly signal the power disconnect to de-activate the propulsion system in the

event of a safety event.

6 . The elevator safety system according to claim 1, wherein the first bus is a serial bus.

7 . The elevator safety system according to claim 1, wherein the second bus is a serial

bus.

8. The elevator safety system according to claim 1, further comprising: another

hoistway safety node arranged at a pit portion of an elevator hoistway, the another hoistway

node being operatively connected to one of a pit safety device and a lower hoistway device

arranged at the elevator pit.



9 . A method of communicating elevator safety information in an elevator system, the

method comprising:

collecting information from a safety device at a hoistway node arranged at an elevator

pit;

processing the information at the hoistway node into a communication signal;

passing the communication signal from the hoistway node through a first bus directly

to a controller;

collecting additional information from a car safety device at a car node arranged in an

elevator car;

processing the additional information at the car node into another communication

signal; and

passing the another communication signal from the car node through a second bus

directly to the controller.

10. The method of claim 9, further comprising: passing information from at least one non

safety node to the controller through the first bus.

11. The method of claim 9, further comprising: passing information from the hoistway

node directly to a power disconnect operatively linked to a propulsion system.

12. The method of claim 9, further comprising:

sensing activation of a pit safety device; and

establishing an interruption of power to the propulsion system from the hoistway node

through the power disconnect in response to activation of the pit safety device.

13. The method of claim 9, further comprising: passing the additional information from

the car node directly to a propulsion system of the elevator system through a power

disconnect.

14. The method of claim 9, further comprising:

sensing activation of a car safety device; and

establishing an interruption of power to the propulsion system from the car node

through the power disconnect in response to activation of the car safety device.

15. The method of claim 9, wherein processing the information into a communication

signal comprises processing the information into a serial communication signal.

16. The method of claim 9, wherein processing the additional information into a another

communication signal comprises processing the information into a serial communication

signal.



17. The method of claim 9, further comprising: collecting information from a safety

device at another hoistway node arranged at the elevator pit.

18. The method of claim 17, further comprising: processing the information at the

another hoistway node into a communication signal.

19. The method of claim 18, further comprising: passing the communication signal from

the another hoistway node through the first bus directly to the controller.

20. The method of claim 9, further comprising:

collecting further information from car safety device at another car node arranged in

another elevator car.
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