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ABSTRACT 

JOLT-FREE ELEVATOR POWER TRANSITION 

Embodiments are directed to a converter configured to supply power to a motor of an 

5 elevator, a first power source coupled to the converter and configured to provide 

input power to the converter, and a second power source selectively coupled to the 

converter and configured to provide input power to the converter when power from 

the first power source is unavailable and when an elevator car of the elevator is 

moving, wherein a speed of the elevator car remains substantially constant when a 

10 transition in terms of the input power to the converter is made from the first power 

source to the second power source. 

FIGURE 1 
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We claim: 

1. A system comprising: 

a converter configured to supply power to a motor of an elevator; 

a first power source coupled to the converter and configured to provide input 

5 power to the converter; and 

a second power source selectively coupled to the converter and configured to 

provide input power to the converter when power from the first power source is 

unavailable and when an elevator car of the elevator is moving, 

wherein a speed of the elevator car remains substantially constant when a 

10 transition in terms of the input power to the converter is made fi-om the first power 

source to the second power source. 

2. The system of claim 1, wherein the first power source comprises a three-phase 

power source, and wherein the second power source comprises at least one storage 

15 device. 

3. The system of claim 1, wherein the second power source provides a voltage that 

is less than a voltage provided by the first power source. 

20 4. The system of claim 1, wherein second power source is configured to be charged 

by the first power source when power firom the first power source is available. 

5. The system of claim 1, wherein a capacity of the second power source is sized to 

enable the elevator car to complete a nm of requested service when power from the 

25 first power source becomes unavailable. 
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6. The system of claim 1, wherein a capacity of the second power source is sized to 

enable the elevator car to stop at a landing that is nearest the location of the elevator 

car when power from the first power source becomes unavailable. 

5 7. The system of claim 1, fiirther comprising: 

a contactor configured to couple power from the second power source to the 

converter while the elevator car is moving and until the elevator car stops. 

8. The system of claim 7, fiirther comprising: 

10 a second contactor configured to couple power from the second power source 

to the converter for a predetermined amount of time after the elevator car stops. 

9. The system of claim 8, wherein the predetermined amotmt of time is selected to 

enable doors of the elevator car to open after the elevator car stops. 

15 

10. The system of claim 1, wherein the first power source provides a first voltage 

and the second power source provides a second voltage lower than the first voltage, 

the first voltage isolating the second voltage from the converter when the first 

voltage is available and the second voltage being coupled to the converter when the 

20 first voltage is unavailable. 

11. A method comprising: 

powering, by a circuit, an elevator using power from a first power source; and 

powering, by the circuit, the elevator using power from a second power 

25 source based on determining that power from the first power source is available in an 

amount less than a threshold. 
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wherein a speed of an elevator car associated with the elevator remains 

substantially constant when a transition in terms of input power to the elevator is 

made from the first power source to the second power source. 

5 12. The method of claim 11, wherein the first power source comprises a three-phase 

power source, and wherein the second power source comprises at least one battery. 

13. The method of claim 11, wherein the second power source provides a voltage 

that is less than a voltage provided by the first power source. 

10 

14. The method of claim 11, further comprising: 

charging the second power source by the first power source when power from 

the first power source is available; and 

isolating the second power source and the first power source when the power 

15 from the first power source is available in the amount less than the threshold. 

15. The method of claim 11, further comprising: 

sizing a capacity of the second power source to enable the elevator car to 

complete a run of requested service when power from the first power source is 

20 available in the amount less than the threshold. 

16. The method of claim 11, fiirther comprising: 

sizing a capacity of the second power source to enable the elevator car to stop 

at a landing that is nearest the location of the elevator car when power from the first 

25 power source is available in the amount less than the threshold. 

17. The method of claim 11, fiuther comprising: 
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coupling power from the second power source to the elevator via a contactor 

while the elevator car is moving and until the elevator car stops. 

18. The method of claim 17, further comprising: 

5 coupling power from the second power source to the elevator via a second 

contactor for a predetermined amount of time after the elevator car stops. 

19. The method of claim 18, ftirther comprising: 

selecting the predetermined amount of time to enable doors of the elevator 

10 car to open after the elevator car stops. 

20. The method of claim 11, ftirther comprising: 

subsequent to the power from the first power source being available in the 

amount less than the threshold, determining, by the circuit, that the power from the 

15 first power source is available in an amount greater than a second threshold; and 

based on determining that the power from the first power source is available 

in the amount greater than the second threshold, powering, by the circuit, the 

elevator using power from the first power source, 

wherein the speed of the elevator car remains substantially constant when a 

20 transition in terms of input power to the elevator is made from the second power 

source to the first power source. 

21. The method of claim 20, wherein the threshold and the second threshold are 

different thresholds, and wherein the second threshold is greater than the threshold. 

Dated this 24*" day of March, 2014 
OTIS ELEVATOR COMPANY 

By their agent 
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Anju'Khanna 
(IN/PA 1357) 

Of Lall & Sethi Advocates 
AGENT FOR THE APPLICANT 
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BACKGROUND 

In a given elevator system or environment, primary power to the elevator 

may cease to exist due to a power outage of the primary power source or due to loss 

of one or more phases in a 3 phase 4 wire system. When the primary power becomes 

5 unavailable, fully or partially, a brake may be engaged and the elevator may come to 

a halt within a short amoimt of time (e.g., 200 milliseconds). This quick halt may 

cause a "jerking" or "jolting" sensation to be experienced by passengers of the 

elevator, which may cause the passengers to become frightened. 

Upon the imavailability of the primary power, passengers within the elevator 

10 may need to be rescued using a so-called automatic rescue operation (ARO) device. 

For the ARO device to become operational as applied to the elevator, a restart may 

be necessary following the halting/jerking of the elevator, a direction of movement 

(e.g., up or down) may need to be selected, and then the elevator may be taken to the 

nearest landing. Once the elevator arrives at the nearest landing, the elevator doors 

15 may be opened to allow the passengers to exit. There may be appreciable delay 

experienced between the halting/jerking of the elevator vmtil the elevator begins to 

move towards the nearest landing. This delay may cause passenger discomfort and 

potentially further anxiety or panic in the passengers. 

BRIEF SUMMARY 

20 An embodiment of the disclosure is directed to a system comprising: a 

converter configured to supply power to a motor of an elevator, a first power source 

coupled to the converter and configured to provide input power to the converter, and 

a second power source selectively coupled to the converter and configured to provide 

input power to the converter when power from the first power source is imavailable 

25 and when an elevator car of the elevator is moving, wherein a speed of the elevator 



car remains substantially constant when a transition in terms of the input power to 

the converter is made from the first power source to the second power source. 

An embodiment of the disclosure is directed to a method comprising: 

powering, by a circuit, an elevator using power from a first power source, and 

5 powering, by the circuit, the elevator using power from a second power source based 

on determining that power from the first power source is available in an amount less 

than a threshold, wherein a speed of an elevator car associated with the elevator 

remains substantially constant when a transition in terms of input power to the 

elevator is made fi-om the first power source to the second power source. 

10 Additional embodiments are described below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present disclosure is illustrated by way of example and not limited in the 

accompanying figures in which like reference numerals indicate similar elements. 

FIG. 1 illustrates an exemplary circuit diagram; 

15 FIG. 2 illustrates a set of timing diagrams; and 

FIG. 3 illustrates a flow chart of an exemplary method. 

DETAILED DESCRIPTION 

It is noted that various connections are set forth between elements in the 

followdng description and in the drawings (the contents of which are included in this 

20 disclosure by way of reference). It is noted that these connections in general and, 

unless specified otherwise, may be direct or indirect and that this specification is not 

intended to be limiting in this respect. In this respect, a coupling between entities 

may refer to either a direct or an indirect connection. 



Exemplary embodiments of apparatuses, systems and methods are described 

for safely and effectively controlling an elevator. In some embodiments, when 

power from a primary power source is unavailable, the elevator may complete a run 

using power obtained from a secondary power source, such as one or more batteries. 

5 The transition from the primary power source to the secondary power source may be 

seamless, such that passengers riding the elevator might not perceive any change in 

the motion or movement of the elevator during the transition. 

Referring to FIG. 1, a diagram of a circuit 100 is shown. The circuit 100 may 

be associated with one or more conveyance devices, such as an elevator. 

10 The elevator may be associated with a variable frequency drive (VFD). The 

VFD may include a motor (M) 102, which may be used to propel or move the 

elevator. The VFD may include a power circuit. For example, the power circuit 

may include a converter 104, which may convert input DC power into AC power for 

use by the motor 102. The power circuit may include a converter 106, which may 

15 convert input AC power into DC power for use by the converter 104. The input AC 

power to the converter 106 may be derived from, or obtained from, a primary power 

source, such as 3-phase supply (RYBN in FIG. 1). 

When power from the primary power source is available, one or more control 

circuits 108 included in the VFD may be (DC) powered from the primary power 

20 source by way of a (AC to DC) converter 110. The control circuits 108 may be 

responsible for overseeing the efficient operation of the elevator. For example, the 

control circuit 108 may read or determine a position of the elevator based on one or 

more outputs from, e.g., an encoder (not shown). The control circuits 108 may also 

be responsible for implementing a so-called S-curve that provides for a soft starting 

25 and stopping motion of the elevator to provide comfort to passengers during 

acceleration and deceleration of the elevator. 



The converter 110 may supply (DC) power to one or more control circuits 

112 of an elevator controller. The control circuits 112 may provide one or more 

functions, such as facilitating call button operations, fireman operations, etc. The 

elevator controller may include one or more power circuits 114. The power circuits 

5 114 may be used to facilitate functionality of the elevator. For example, the power 

circuits 114 may include one or more relays, a power supply circuit to facilitate, e.g., 

operation of the doors of the elevator, etc. 

Also, when power from the primary power source is available, an AC to DC 

converter 116 may be used to supply power to charge one or more batteries 118. For 

10 example, FIG. 1 shows four batteries 118, where each battery 118 is configured to 

provide 12V nominally. Other voltage values may be used in some embodiments. 

If all three phases of the primary power source are available, then the J-relay 

may energize. J-relay contact Jl may energize a power contactor NP, which may 

make three-phase utility power available to the VFD and DC power available to the 

15 control circuits 108 and 112. When elevator service is requested (e.g., a call is made 

by a passenger), the elevator may start moving and a status signal (e.g., an 'elevator 

is in motion signal') from the VFD may turn on a BB relay. The BB relay may 

remain on as long as the drive is not at zero speed. The turning on of the BB relay 

may, in turn, energize a power contactor DZ and a timer contactor DZT, thereby 

20 making power from the battery 118 available as standby or backup power. While a 

battery 118 is shown, any source of secondary power may be used. 

The standby power derived from the battery 118 is lower than the voltages 

produced using the primary power source when present. This level difference in 

voltage isolates the primary power from the standby power. The diodes 124 shown 

25 in FIG. 1 prevent the flow of standby power to the VFD and Elevator controller I 

when primary power is present. Standby power is only used /consumed when power 

from the primary source is unavailable. Standby or secondary power may always be 



present to ensure a seamless transition from primary power to secondary power, 

which may prevent a brake of the elevator from dropping or being engaged. 

In some embodiments, in the event that power from the primary source 

becomes unavailable when the elevator is not in motion (e.g., is at rest), one or more 

5 of the control circuits 108 and 112 may dictate that the elevator should not be 

operated until power from the primary source is restored. 

In some embodiments, in the event that power from the primary power source 

becomes unavailable when the elevator is in motion, the J-relay may drop or be de-

energized and the NP contactor may open. Standby power from the batteries 118 

10 may become available to power the control circuits 108 and 112 and the converter 

104 (potentially via a boost converter 130, which may serve to increase the voltage 

provided to the converter 104 from the batteries 118) via the diodes 124. The BB 

relay may be on, as the elevator is in motion, and the power contactor DZ may be on 

through the BB relay. The power contactor DZ, which may be rated for handling 

15 high currents (e.g., current in an amount exceeding a threshold), may help to keep 

the elevator in motion until it reaches the desired next landing (e.g., zero speed). 

Once at that next landing, the control circuit 108 may change the state of the 

status signal such that the BB relay may be turned off and the power contactor DZ 

may be de-energized. The timer contactor DZT may remain on for a pre-set amoimt 

20 of time to keep the elevator powered to enable the doors of the elevator to be opened. 

The timer contactor DZT may open after sufficient time has lapsed to ensure 

that the elevator doors are opened (e.g., fiilly opened). Opening of the DZT 

contactor may disconnect or decouple the battery 118 from the elevator. The 

elevator may remain off until primary power is next available. 



In some embodiments, if power from the primary power source (e.g., three-

phase power/missed phase) becomes available at any point after it became 

unavailable, the elevator may be switched from operating off of the standby power 

(e.g., batteries 118) to operating off of the primary power. Passengers riding in the 

5 elevator might not even be cognizant of the fact that the elevator was operating off of 

the standby power. 

Referring now to FIG. 2, a set of timing diagrams 200 is shown. A first of 

the set of timing diagrams 200, labeled (A), corresponds to a plot of DC voltage 

supplied to, e.g., the converter 104 over the course of time. A second of the set of 

10 timing diagrams 200, labeled (B), corresponds to a plot of elevator speed over the 

course of time based on the circuit 100 of FIG. 1. A third of the set of timing 

diagrams 200, labeled (C), corresponds to a plot of elevator speed over the course of 

time based on a conventional elevator system. 

The dashed vertical line connecting the timing diagrams (A), (B), and (C) in 

15 FIG. 2 may correspond to an instant in time when power from a primary power 

source (e.g., 3-phase power) becomes unavailable in an amoimt less than a threshold. 

As shown in timing diagram (A), when primary power is unavailable, the voltage 

supplied to the elevator/converter 104 may change from a first level (e.g., 560V) to a 

second level (e.g., 480V), where the second level may correspond to voltage 

20 provided by a secondary power source (e.g., batteries 118). The elevator/converter 

104 may be configured to operate at both the first level and the second level. 

As shown in timing diagram (B), the speed of the elevator may be 

approximately constant (e.g., at 1.75 meters per second (mps)) both before and after 

the unavailability of power from the primary power source, such that passengers 

25 riding in the elevator might not experience any change in motion. Conversely, as 

shown in timing diagram (C), the speed of the elevator may decrease when the power 

from the primary power source becomes unavailable, such that passengers may feel a 



joh or jerk as a brake of the elevator brings the elevator to a halt (e.g., elevator speed 

= 0 mps) within a short amount of time (e.g., 200 ms). 

Referring to FIG. 3, a flow chart of a method 300 is shown. The method 300 

may be executed by one or more systems, components, or devices, such as those 

5 described herein. The method 300 may be used to select a power source to power an 

elevator. 

In block 302, the elevator may be powered by a primary power source, such 

as a three-phase power source. While the elevator is being powered by the primary 

power source, a secondary power source (e.g., a battery) may be charged using 

10 power supplied by the primary power source. As part of block 302, the elevator may 

accept requests for service from passengers. For example, the elevator may fiinction 

normally by taking passengers to requested floors or landings of a building. 

In block 304, a determination may be made that the primary power source is 

unavailable. For example, at part of block 304, a monitoring or sensing 

15 component/device may detect that power from the primary power source is less than 

a threshold. 

In block 306, the elevator may be powered from the secondary power source 

based on the determination of block 304. As part of block 306, the elevator might 

not receive any additional requests for service from passengers. 

20 In block 308, a current run of the elevator may be completed using power 

provided by the secondary power source. The run may be completed by taking the 

passengers currently located within the elevator/elevator car to their selected 

destination floors/landings. 

In block 310, a determination may be made whether power from the primary 

25 power source is available once again (e.g., if power from the primary power source is 



available in an amovmt greater than a threshold). If so, (e.g., the "Yes" path is taken 

out of block 310), flow may proceed to block 302. Otherwise (e.g., the "No" path is 

taken out of block 310), flow may remain at block 310 and the elevator may be out 

of service. 

5 The method 300 is illustrative. In some embodiments, one or more of the 

blocks or operations (or portions thereof) may be optional. In some embodiments, 

the operations (or portions thereof) may execute in an order or sequence different 

from what is shown. In some embodiments, additional operations not shown may be 

included. 

10 In some embodiments, rather than completing an elevator run by taking passengers 

to their requested floors/landings when operating using power from a secondary 

power source, the elevator may be commanded to travel to the next or nearest 

floor/landing. Doing so may enable the elevator system to be outfitted with a smaller 

secondary power source. 

15 In some embodiments, a capacity of a secondary power soiirce may be sized 

or selected to enable one round of call completion. Calls might not be taken once the 

elevator reaches the ground floor. 

In some embodiments, when an elevator is operating using power from a 

secondary power source, the elevator may operate at a reduced speed in order to 

20 reduce the power required from the secondary power source. 

As described herein, a transition of power to an elevator from a primary 

power source to a secondary power source, and from the second power source back 

to the primary power source, may be made seamlessly. For example, passengers of 

the elevator might not even be aware that a change in the power source has been 

25 made, such that passenger anxiety levels might not be raised. Furthermore, in the 



event that power from a primary power source becomes unavailable, a secondary 

power source may be used to complete a run of the elevator to enable passengers to 

exit the elevator. 

As described herein, in some embodiments various functions or acts may take 

5 place at a given location and/or in connection with the operation of one or more 

apparatuses, systems, or devices. For example, in some embodiments, a portion of a 

given function or act may be performed at a first device or location, and the 

remainder of the function or act may be performed at one or more additional devices 

or locations. 

10 Embodiments may be implemented using one or more technologies. In some 

embodiments, an apparatus or system may include one or more processors, and 

memory storing instructions that, when executed by the one or more processors, 

cause the apparatus or system to perform one or more methodological acts as 

described herein. In some embodiments, one or more input/output (I/O) interfaces 

15 may be coupled to one or more processors and may be used to provide a user with an 

interface to an elevator system. Various mechanical components known to those of 

skill in the art may be used in some embodiments. 

Embodiments may be implemented as one or more apparatuses, systems, 

and/or methods. In some embodiments, instructions may be stored on one or more 

20 computer-readable media, such as a transitory and/or non-transitory computer-

readable medium. The instructions, when executed, may cause an entity (e.g., an 

apparatus or system) to perform one or more methodological acts as described 

herein. 

Aspects of the disclosure have been described in terms of illustrative 

25 embodiments thereof Numerous other embodiments, modifications and variations 

within the scope and spirit of the appended claims will occur to persons of ordinary 

10 



skill in the art from a review of this disclosure. For example, one of ordinary skill in 

the art will appreciate that the steps described in conjimction with the illustrative 

figures may be performed in other than the recited order, and that one or more steps 

illustrated may be optional. 

11 



BACKGROUND 

In a given elevator system or environment, primary power to the elevator 

may cease to exist due to a power outage of the primary power source or due to loss 

of one or more phases in a 3 phase 4 wire system. When the primary power becomes 

5 unavailable, fully or partially, a brake may be engaged and the elevator may come to 

a halt within a short amoimt of time (e.g., 200 milliseconds). This quick halt may 

cause a "jerking" or "jolting" sensation to be experienced by passengers of the 

elevator, which may cause the passengers to become frightened. 

Upon the imavailability of the primary power, passengers within the elevator 

10 may need to be rescued using a so-called automatic rescue operation (ARO) device. 

For the ARO device to become operational as applied to the elevator, a restart may 

be necessary following the halting/jerking of the elevator, a direction of movement 

(e.g., up or down) may need to be selected, and then the elevator may be taken to the 

nearest landing. Once the elevator arrives at the nearest landing, the elevator doors 

15 may be opened to allow the passengers to exit. There may be appreciable delay 

experienced between the halting/jerking of the elevator vmtil the elevator begins to 

move towards the nearest landing. This delay may cause passenger discomfort and 

potentially further anxiety or panic in the passengers. 

BRIEF SUMMARY 

20 An embodiment of the disclosure is directed to a system comprising: a 

converter configured to supply power to a motor of an elevator, a first power source 

coupled to the converter and configured to provide input power to the converter, and 

a second power source selectively coupled to the converter and configured to provide 

input power to the converter when power from the first power source is imavailable 

25 and when an elevator car of the elevator is moving, wherein a speed of the elevator 



car remains substantially constant when a transition in terms of the input power to 

the converter is made from the first power source to the second power source. 

An embodiment of the disclosure is directed to a method comprising: 

powering, by a circuit, an elevator using power from a first power source, and 

5 powering, by the circuit, the elevator using power from a second power source based 

on determining that power from the first power source is available in an amount less 

than a threshold, wherein a speed of an elevator car associated with the elevator 

remains substantially constant when a transition in terms of input power to the 

elevator is made fi-om the first power source to the second power source. 

10 Additional embodiments are described below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present disclosure is illustrated by way of example and not limited in the 

accompanying figures in which like reference numerals indicate similar elements. 

FIG. 1 illustrates an exemplary circuit diagram; 

15 FIG. 2 illustrates a set of timing diagrams; and 

FIG. 3 illustrates a flow chart of an exemplary method. 

DETAILED DESCRIPTION 

It is noted that various connections are set forth between elements in the 

followdng description and in the drawings (the contents of which are included in this 

20 disclosure by way of reference). It is noted that these connections in general and, 

unless specified otherwise, may be direct or indirect and that this specification is not 

intended to be limiting in this respect. In this respect, a coupling between entities 

may refer to either a direct or an indirect connection. 



Exemplary embodiments of apparatuses, systems and methods are described 

for safely and effectively controlling an elevator. In some embodiments, when 

power from a primary power source is unavailable, the elevator may complete a run 

using power obtained from a secondary power source, such as one or more batteries. 

5 The transition from the primary power source to the secondary power source may be 

seamless, such that passengers riding the elevator might not perceive any change in 

the motion or movement of the elevator during the transition. 

Referring to FIG. 1, a diagram of a circuit 100 is shown. The circuit 100 may 

be associated with one or more conveyance devices, such as an elevator. 

10 The elevator may be associated with a variable frequency drive (VFD). The 

VFD may include a motor (M) 102, which may be used to propel or move the 

elevator. The VFD may include a power circuit. For example, the power circuit 

may include a converter 104, which may convert input DC power into AC power for 

use by the motor 102. The power circuit may include a converter 106, which may 

15 convert input AC power into DC power for use by the converter 104. The input AC 

power to the converter 106 may be derived from, or obtained from, a primary power 

source, such as 3-phase supply (RYBN in FIG. 1). 

When power from the primary power source is available, one or more control 

circuits 108 included in the VFD may be (DC) powered from the primary power 

20 source by way of a (AC to DC) converter 110. The control circuits 108 may be 

responsible for overseeing the efficient operation of the elevator. For example, the 

control circuit 108 may read or determine a position of the elevator based on one or 

more outputs from, e.g., an encoder (not shown). The control circuits 108 may also 

be responsible for implementing a so-called S-curve that provides for a soft starting 

25 and stopping motion of the elevator to provide comfort to passengers during 

acceleration and deceleration of the elevator. 



The converter 110 may supply (DC) power to one or more control circuits 

112 of an elevator controller. The control circuits 112 may provide one or more 

functions, such as facilitating call button operations, fireman operations, etc. The 

elevator controller may include one or more power circuits 114. The power circuits 

5 114 may be used to facilitate functionality of the elevator. For example, the power 

circuits 114 may include one or more relays, a power supply circuit to facilitate, e.g., 

operation of the doors of the elevator, etc. 

Also, when power from the primary power source is available, an AC to DC 

converter 116 may be used to supply power to charge one or more batteries 118. For 

10 example, FIG. 1 shows four batteries 118, where each battery 118 is configured to 

provide 12V nominally. Other voltage values may be used in some embodiments. 

If all three phases of the primary power source are available, then the J-relay 

may energize. J-relay contact Jl may energize a power contactor NP, which may 

make three-phase utility power available to the VFD and DC power available to the 

15 control circuits 108 and 112. When elevator service is requested (e.g., a call is made 

by a passenger), the elevator may start moving and a status signal (e.g., an 'elevator 

is in motion signal') from the VFD may turn on a BB relay. The BB relay may 

remain on as long as the drive is not at zero speed. The turning on of the BB relay 

may, in turn, energize a power contactor DZ and a timer contactor DZT, thereby 

20 making power from the battery 118 available as standby or backup power. While a 

battery 118 is shown, any source of secondary power may be used. 

The standby power derived from the battery 118 is lower than the voltages 

produced using the primary power source when present. This level difference in 

voltage isolates the primary power from the standby power. The diodes 124 shown 

25 in FIG. 1 prevent the flow of standby power to the VFD and Elevator controller I 

when primary power is present. Standby power is only used /consumed when power 

from the primary source is unavailable. Standby or secondary power may always be 



present to ensure a seamless transition from primary power to secondary power, 

which may prevent a brake of the elevator from dropping or being engaged. 

In some embodiments, in the event that power from the primary source 

becomes unavailable when the elevator is not in motion (e.g., is at rest), one or more 

5 of the control circuits 108 and 112 may dictate that the elevator should not be 

operated until power from the primary source is restored. 

In some embodiments, in the event that power from the primary power source 

becomes unavailable when the elevator is in motion, the J-relay may drop or be de-

energized and the NP contactor may open. Standby power from the batteries 118 

10 may become available to power the control circuits 108 and 112 and the converter 

104 (potentially via a boost converter 130, which may serve to increase the voltage 

provided to the converter 104 from the batteries 118) via the diodes 124. The BB 

relay may be on, as the elevator is in motion, and the power contactor DZ may be on 

through the BB relay. The power contactor DZ, which may be rated for handling 

15 high currents (e.g., current in an amount exceeding a threshold), may help to keep 

the elevator in motion until it reaches the desired next landing (e.g., zero speed). 

Once at that next landing, the control circuit 108 may change the state of the 

status signal such that the BB relay may be turned off and the power contactor DZ 

may be de-energized. The timer contactor DZT may remain on for a pre-set amoimt 

20 of time to keep the elevator powered to enable the doors of the elevator to be opened. 

The timer contactor DZT may open after sufficient time has lapsed to ensure 

that the elevator doors are opened (e.g., fiilly opened). Opening of the DZT 

contactor may disconnect or decouple the battery 118 from the elevator. The 

elevator may remain off until primary power is next available. 



In some embodiments, if power from the primary power source (e.g., three-

phase power/missed phase) becomes available at any point after it became 

unavailable, the elevator may be switched from operating off of the standby power 

(e.g., batteries 118) to operating off of the primary power. Passengers riding in the 

5 elevator might not even be cognizant of the fact that the elevator was operating off of 

the standby power. 

Referring now to FIG. 2, a set of timing diagrams 200 is shown. A first of 

the set of timing diagrams 200, labeled (A), corresponds to a plot of DC voltage 

supplied to, e.g., the converter 104 over the course of time. A second of the set of 

10 timing diagrams 200, labeled (B), corresponds to a plot of elevator speed over the 

course of time based on the circuit 100 of FIG. 1. A third of the set of timing 

diagrams 200, labeled (C), corresponds to a plot of elevator speed over the course of 

time based on a conventional elevator system. 

The dashed vertical line connecting the timing diagrams (A), (B), and (C) in 

15 FIG. 2 may correspond to an instant in time when power from a primary power 

source (e.g., 3-phase power) becomes unavailable in an amoimt less than a threshold. 

As shown in timing diagram (A), when primary power is unavailable, the voltage 

supplied to the elevator/converter 104 may change from a first level (e.g., 560V) to a 

second level (e.g., 480V), where the second level may correspond to voltage 

20 provided by a secondary power source (e.g., batteries 118). The elevator/converter 

104 may be configured to operate at both the first level and the second level. 

As shown in timing diagram (B), the speed of the elevator may be 

approximately constant (e.g., at 1.75 meters per second (mps)) both before and after 

the unavailability of power from the primary power source, such that passengers 

25 riding in the elevator might not experience any change in motion. Conversely, as 

shown in timing diagram (C), the speed of the elevator may decrease when the power 

from the primary power source becomes unavailable, such that passengers may feel a 



joh or jerk as a brake of the elevator brings the elevator to a halt (e.g., elevator speed 

= 0 mps) within a short amount of time (e.g., 200 ms). 

Referring to FIG. 3, a flow chart of a method 300 is shown. The method 300 

may be executed by one or more systems, components, or devices, such as those 

5 described herein. The method 300 may be used to select a power source to power an 

elevator. 

In block 302, the elevator may be powered by a primary power source, such 

as a three-phase power source. While the elevator is being powered by the primary 

power source, a secondary power source (e.g., a battery) may be charged using 

10 power supplied by the primary power source. As part of block 302, the elevator may 

accept requests for service from passengers. For example, the elevator may fiinction 

normally by taking passengers to requested floors or landings of a building. 

In block 304, a determination may be made that the primary power source is 

unavailable. For example, at part of block 304, a monitoring or sensing 

15 component/device may detect that power from the primary power source is less than 

a threshold. 

In block 306, the elevator may be powered from the secondary power source 

based on the determination of block 304. As part of block 306, the elevator might 

not receive any additional requests for service from passengers. 

20 In block 308, a current run of the elevator may be completed using power 

provided by the secondary power source. The run may be completed by taking the 

passengers currently located within the elevator/elevator car to their selected 

destination floors/landings. 

In block 310, a determination may be made whether power from the primary 

25 power source is available once again (e.g., if power from the primary power source is 



available in an amovmt greater than a threshold). If so, (e.g., the "Yes" path is taken 

out of block 310), flow may proceed to block 302. Otherwise (e.g., the "No" path is 

taken out of block 310), flow may remain at block 310 and the elevator may be out 

of service. 

5 The method 300 is illustrative. In some embodiments, one or more of the 

blocks or operations (or portions thereof) may be optional. In some embodiments, 

the operations (or portions thereof) may execute in an order or sequence different 

from what is shown. In some embodiments, additional operations not shown may be 

included. 

10 In some embodiments, rather than completing an elevator run by taking passengers 

to their requested floors/landings when operating using power from a secondary 

power source, the elevator may be commanded to travel to the next or nearest 

floor/landing. Doing so may enable the elevator system to be outfitted with a smaller 

secondary power source. 

15 In some embodiments, a capacity of a secondary power soiirce may be sized 

or selected to enable one round of call completion. Calls might not be taken once the 

elevator reaches the ground floor. 

In some embodiments, when an elevator is operating using power from a 

secondary power source, the elevator may operate at a reduced speed in order to 

20 reduce the power required from the secondary power source. 

As described herein, a transition of power to an elevator from a primary 

power source to a secondary power source, and from the second power source back 

to the primary power source, may be made seamlessly. For example, passengers of 

the elevator might not even be aware that a change in the power source has been 

25 made, such that passenger anxiety levels might not be raised. Furthermore, in the 



event that power from a primary power source becomes unavailable, a secondary 

power source may be used to complete a run of the elevator to enable passengers to 

exit the elevator. 

As described herein, in some embodiments various functions or acts may take 

5 place at a given location and/or in connection with the operation of one or more 

apparatuses, systems, or devices. For example, in some embodiments, a portion of a 

given function or act may be performed at a first device or location, and the 

remainder of the function or act may be performed at one or more additional devices 

or locations. 

10 Embodiments may be implemented using one or more technologies. In some 

embodiments, an apparatus or system may include one or more processors, and 

memory storing instructions that, when executed by the one or more processors, 

cause the apparatus or system to perform one or more methodological acts as 

described herein. In some embodiments, one or more input/output (I/O) interfaces 

15 may be coupled to one or more processors and may be used to provide a user with an 

interface to an elevator system. Various mechanical components known to those of 

skill in the art may be used in some embodiments. 

Embodiments may be implemented as one or more apparatuses, systems, 

and/or methods. In some embodiments, instructions may be stored on one or more 

20 computer-readable media, such as a transitory and/or non-transitory computer-

readable medium. The instructions, when executed, may cause an entity (e.g., an 

apparatus or system) to perform one or more methodological acts as described 

herein. 

Aspects of the disclosure have been described in terms of illustrative 

25 embodiments thereof Numerous other embodiments, modifications and variations 

within the scope and spirit of the appended claims will occur to persons of ordinary 

10 



skill in the art from a review of this disclosure. For example, one of ordinary skill in 

the art will appreciate that the steps described in conjimction with the illustrative 

figures may be performed in other than the recited order, and that one or more steps 

illustrated may be optional. 

11 
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