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(57) Abstract: A hoistway door locking system includes an elevator shaft. Also included is an elevator car disposed within the elev ator shaft and moveable therein between a plurality of access openings located at a plurality of levels of the elevator shaft. Further
included is a plurality of locking mechanisms, at least one of the plurality of locking mechanisms being located at each of the plural ity of access openings, wherein each of the plurality of locking mechanisms is operable between a locked condition and an unlocked
condition, and wherein only a single locking mechanism may be in the unlocked condition at a specific time, the unlocked condition
occurring upon alignment of the elevator car and the respective access opening having the single locking mechanism.

HOISTWAY DOOR LOCKING SYSTEM AND METHOD OF CONTROLLING
ACCESS TO AN ELEVATOR SHAFT
BACKGROUND OF THE INVENTION
[0001] The embodiments herein generally relate to elevator systems and, more

particularly, to a hoistway door locking system for use with elevator systems, as well
as a method of controlling access to an elevator shaft.

[0002] Elevators with a shallow pit and/or a low overhead are advantageous

because of the reduced impact of their installation on the construction cost and
because of the compatibility with severe architectural constraints.

However,

mechanics are currently tasked with going to the top of the car, or into the pit for
inspection or maintenance activities. Unwanted access into the elevator shaft may
also occur through access openings of the elevator shaft by vandals or other

unauthorized individuals. Either way, the possibility of individuals being within the
elevator shaft and outside of the elevator car poses safety risks to those individuals.
As such, certain regulatory measures, particularly in Europe, have been proposed

and/or enacted that will require larger spaces at the top of the elevator shaft and within
the pit to prevent the likelihood of an individual being injured.

This required

additional space is undesirable from a construction and architectural standpoint, as
described above.
[0003] One approach to combat the above-noted conflicting interests is to

avoid the need for mechanics or otherwise authorized personnel to be in the elevator
shaft outside of the elevator car. For example, all inspection and maintenance activity

may be conducted from within the elevator car. Unfortunately, as described above,

unauthorized individuals may continue to access the elevator shaft through access
openings, thereby leaving open the possibility of unwanted access to the elevator
shaft.

BRIEF DESCRIPTION OF THE INVENTION
[0004] According to one embodiment, a hoistway door locking system

includes an elevator shaft.

Also included is an elevator car disposed within the

elevator shaft and moveable therein between a plurality of access openings located at
a plurality of levels of the elevator shaft. Further included is a plurality of locking
mechanisms, at least one of the plurality of locking mechanisms being located at each
of the plurality of access openings, wherein each of the plurality of locking
mechanisms is operable between a locked condition and an unlocked condition, and
wherein only a single locking mechanism may be in the unlocked condition at a
specific time, the unlocked condition occurring upon alignment of the elevator car and
the respective access opening having the single locking mechanism.
[0005] In addition to one or more of the features described above, or as an

alternative, further embodiments may include that all of the plurality of locking
mechanisms other than the single locking mechanism that is disposed at the respective
access opening that is aligned with the elevator car are in the locked condition.
[0006] In addition to one or more of the features described above, or as an

alternative, further embodiments may include that the elevator car includes an
unlocking element, wherein the plurality of locking mechanisms are configured to
switch from the locked condition to the unlocked condition upon detection of the

unlocking element within a predetermined proximity.
[0007] In addition to one or more of the features described above, or as an

alternative, further embodiments may include a landing door disposed at each of the
plurality of access openings of the elevator shaft. Also included is an elevator car
door of the elevator car, wherein the predetermined proximity corresponds to
alignment of the landing door and the elevator car door.
[0008] In addition to one or more of the features described above, or as an

alternative, further embodiments may include that mechanical engagement between

the unlocking element and the plurality of locking mechanisms actuates switching

from the locked condition to the unlocked condition.
[0009] In addition to one or more of the features described above, or as an

alternative, further embodiments may include that the plurality of locking mechanisms
comprise proximity sensors configured to detect the unlocking element.
[0010] In addition to one or more of the features described above, or as an

alternative, further embodiments may include that the plurality of locking mechanisms
and the unlocking element comprise magnetic components magnetically attracted to

each other to switch from the locked condition to the unlocked condition.
[0011] In addition to one or more of the features described above, or as an

alternative, further embodiments may include that the plurality of locking mechanisms
are in operative communication with a controller.
[0012] According to another embodiment, a method of controlling access to

an elevator shaft is provided. The method includes moving an elevator car within an

elevator shaft between a plurality of access openings of the elevator shaft, each of the
plurality of access openings having a landing door moveable between an open and
closed position.

The method also includes maintaining landing doors in a locked

condition with a plurality of locking mechanisms.

The method further includes

determining if the elevator car is within a predetermined proximity of each of the
access openings with the plurality of locking mechanism. The method yet further

includes unlocking the landing door if the elevator car is determined to be within the
predetermined proximity of the access opening.
[0013] In addition to one or more of the features described above, or as an

alternative, further embodiments of the method may include that unlocking the
landing door comprises maintaining all of the other landing doors in the locked
condition.

[0014] In addition to one or more of the features described above, or as an

alternative, further embodiments of the method may include that determining if the
elevator car is within a predetermined proximity of the access openings comprises
detecting an unlocking element disposed on the elevator car with the plurality of
locking mechanisms, wherein the predetermined proximity comprises alignment of an
elevator car door and the landing door.
[0015] In addition to one or more of the features described above, or as an

alternative, further embodiments of the method may include that detecting the
unlocking element includes employing a proximity sensor.
[0016] In addition to one or more of the features described above, or as an

alternative, further embodiments of the method may include that detecting the
unlocking element includes mechanically engaging the unlocking element.
[0017] In addition to one or more of the features described above, or as an

alternative, further embodiments of the method may include that detecting the
unlocking element includes magnetic attraction between the locking mechanism and
the unlocking element.
BRIEF DESCRIPTION OF THE DRAWINGS
[0018] The subject matter which is regarded as the invention is particularly

pointed out and distinctly claimed in the claims at the conclusion of the specification.
The foregoing and other features and advantages of the invention are apparent from
the following detailed description taken in conjunction with the accompanying
drawings in which:
[0019] FIG. 1 is a schematic illustration of an elevator assembly.

DETAILED DESCRIPTION OF THE INVENTION
[0020] Referring to FIG. 1 an elevator assembly is illustrated and generally

referenced with numeral 10.

The embodiments described herein relate to a door

locking system 12 and a method that facilitates control of access to an elevator shaft
14 of the elevator assembly 10, as will be described in detail below. The elevator

assembly 10 includes an elevator car 16 that moves along guide rails in a known
manner. The elevator car 16 is disposed within the elevator shaft 14 and is moveable
therein, typically in a vertical manner.

In one embodiment, the elevator car 16

essentially moves along the entire length of the elevator shaft 14 between a lower end
18 (i.e., a pit) and an upper end 20. A drive system (not illustrated) includes a motor

and brake and is conventionally used to control the vertical movements of the elevator

car 16 along the elevator shaft 14 via a traction system (partially illustrated) that
includes cables or the like 22 and at least one pulley 24.
[0021] As described above, the elevator car 16 moves within the elevator shaft
14 between the lower end 18 and the upper end 20. More specifically, the elevator car
16 is configured to stop therebetween at a plurality of access openings 26 located at a

plurality of levels 28 of the elevator shaft 14. The elevator car 16 includes an elevator
door 30 and each of the access openings 26 includes a landing door 32.

Upon

alignment of the elevator door 30 and one of the landing doors 32, both doors may be
opened to allow entrance or exit to the elevator car 16 for people and/or cargo.
[0022] In order to prevent access to the elevator shaft in situations other than

the above-described scenario (i.e., alignment of elevator door 30 and landing door
32), the door locking system 12 is provided to limit access to loading and unloading

of the elevator car 16. The door locking system 12 includes a plurality of locking
mechanisms 34, with at least one of the plurality of locking mechanism 34 located at
each of the plurality of access openings to thereby control functionality of the landing
doors 32. More specifically, each locking mechanism at each level 28 of the elevator
shaft 14 is operable between a locked condition and an unlocked condition. The

locked condition corresponds to a locked state of the respective landing door 32 that
the particular locking mechanism 34 is associated with.

Similarly, the unlocked

condition corresponds to an unlocked state of the respective landing door 32 that the
particular locking mechanism 34 is associated with. The operative connection or
communication between the locking mechanisms 34 and the landing doors 32 may be

wired or wireless and facilitates a mechanical locking and unlocking of the landing
doors 32.
[0023] The door locking system 12 limits access to the elevator shaft 14 to

situations where the elevator door 30 and one of the landing doors 32 are in
alignment. To achieve this technical effect, only a single locking mechanism 34 may

be in the unlocked condition at any given specific time. As described above, the
unlocked condition occurs only upon alignment of the elevator door 30 and one of the
landing doors 32. Such a requirement results in all other locking mechanisms 34
being in the locked condition.

Therefore, it is only possible for one locking

mechanism 34 to be in the unlocked condition at a time. Based on this only occurring
when the elevator door 30 is aligned with the respective landing door 32, it is not
possible for an individual to obtain access to the elevator shaft 14 for any reason other
than entering the elevator car 16.
[0024] The plurality of locking mechanisms 34 may be any device configured

to detect alignment of the elevator door 30 with the respective landing door 32 that

each of the locking mechanisms 34 are associated with. In one embodiment, the
elevator car 16 includes an unlocking element that is configured to be detected when
aligned in a certain manner with each of the locking mechanism 34 or when the
unlocking element is disposed within a certain predetermined proximity of the locking
mechanisms 34. The relationship between the plurality of locking mechanisms 34 and
the unlocking element of the elevator car 16 may be mechanical, electrical or
electromechanical.

Furthermore, switching between the locked and unlocked

condition in response to detection of the unlocking element of the elevator car 16 may
or may not require direct engagement. For example, direct mechanical engagement is
required in one embodiment. However, in other embodiments, a sensor that does not
require engagement may be employed. An example of such an embodiment includes
a proximity sensor that is configured to detect the unlocking element and switch
between the locked and unlocked condition. In other embodiments, a magnetic or
electromagnetic relationship may be present, such that the unlocking element

comprises magnetic components that are magnetically attracted to the locking
mechanisms 34.
[0025] In any of the above-described embodiments, a controller 36 may be

included in the door locking system 12.

The controller 36 is in operative

communication with the plurality of locking mechanisms 34 and/or the landing doors
32. The communication between the controller 36 and the locking mechanisms 34

and/or the landing doors 32 may be wired or wireless.

In one embodiment, the

locking mechanisms 34 directly command the locked or unlocked condition of the
landing doors 32.

In other embodiments, the locking mechanisms 34 indirectly

command the landing doors 32 via the controller 36.
[0026] As can be appreciated from the description of the embodiments herein,

manipulation of the components of the door locking system 12 may be achieved
mechanically, electrically, electromechanically, and/or optically, for example.
[0027] Advantageously, opening of the landing doors 32 is enabled only if the

elevator car 16 is located directly in front of one of the access openings 26. The door
locking system 12 prevents individuals from being on top of the elevator car 16 or in
the pit of the elevator shaft 14, thereby overcoming safety issues associated with such
a possibility. This system and method allows regions of the elevator shaft 14 to be
reduced in volume, which is desirable for architectural and construction purposes.
[0028] 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.

CLAIMS:

What is claimed is:
1.

A hoistway door locking system comprising:

an elevator shaft;
an elevator car disposed within the elevator shaft and moveable therein

between a plurality of access openings located at a plurality of levels of the elevator
shaft;

a plurality of locking mechanisms, at least one of the plurality of locking
mechanisms being located at each of the plurality of access openings, wherein each of
the plurality of locking mechanisms is operable between a locked condition and an
unlocked condition, and wherein only a single locking mechanism may be in the
unlocked condition at a specific time, the unlocked condition occurring upon
alignment of the elevator car and the respective access opening having the single
locking mechanism.
2.

The hoistway door locking system of claim 1, wherein all of the

plurality of locking mechanisms other than the single locking mechanism that is
disposed at the respective access opening that is aligned with the elevator car are in
the locked condition.
3.

The hoistway door locking system of claim 1, wherein the elevator car

includes an unlocking element, wherein the plurality of locking mechanisms are

configured to switch from the locked condition to the unlocked condition upon
detection of the unlocking element within a predetermined proximity.
4.

The hoistway door locking system of claim 3, further comprising:

a landing door disposed at each of the plurality of access openings of the
elevator shaft; and

an elevator car door of the elevator car, wherein the predetermined proximity

corresponds to alignment of the landing door and the elevator car door.
5.

The hoistway door locking system of claim 3, wherein mechanical

engagement between the unlocking element and the plurality of locking mechanisms
actuates switching from the locked condition to the unlocked condition.
6.

The hoistway door locking system of claim 3, wherein the plurality of

locking mechanisms comprise proximity sensors configured to detect the unlocking
element.
7.

The hoistway door locking system of claim 3, wherein the plurality of

locking mechanisms and the unlocking element comprise magnetic components

magnetically attracted to each other to switch from the locked condition to the
unlocked condition.
8.

The hoistway door locking system of claim 3, wherein the plurality of

locking mechanisms are in operative communication with a controller.
9.

A method of controlling access to an elevator shaft comprising:

moving an elevator car within an elevator shaft between a plurality of access
openings of the elevator shaft, each of the plurality of access openings having a
landing door moveable between an open and closed position;

maintaining landing doors in a locked condition with a plurality of locking
mechanisms;

determining if the elevator car is within a predetermined proximity of each of
the access openings with the plurality of locking mechanism; and

unlocking the landing door if the elevator car is determined to be within the

predetermined proximity of the access opening.

10.

The method of claim 9, wherein unlocking the landing door comprises

maintaining all of the other landing doors in the locked condition.
11.

The method of claim 9, wherein determining if the elevator car is

within a predetermined proximity of the access openings comprises detecting an
unlocking element disposed on the elevator car with the plurality of locking
mechanisms, wherein the predetermined proximity comprises alignment of an

elevator car door and the landing door.
12.

The method of claim 11, wherein detecting the unlocking element

includes employing a proximity sensor.
13.

The method of claim 11, wherein detecting the unlocking element

includes mechanically engaging the unlocking element.
14.

The method of claim 11, wherein detecting the unlocking element

includes magnetic attraction between the locking mechanism and the unlocking
element.
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