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[DESCRIPTION] 

[Title] 

DIAGNOSTIC DEVICE AND DIAGNOSTIC ANALYSIS DEVICE FOR VERTICAL 

TRANSPORTATION DEVICES 

[Field] 

[0001] 

 The present disclosure relates to a diagnostic device and a diagnostic analysis 

device for vertical transportation devices. 

Background 

[0002] 

 PTL 1 discloses a method for measuring vibration or noise of an elevator.  The 

method for measuring vibration or noise makes it possible to simply perform work for 

measuring vibration or noise. 

[Citation List] 

[Patent Literature] 

[0003] 

[PTL 1] JP 2015-168560 A 

[Summary] 

[Technical Problem] 

[0004] 

 However, in the method for measuring vibration or noise described in PTL 1, 

vibration or noise is only measured.  Accordingly, a vertical transportation device 

cannot be appropriately diagnosed. 

[0005] 
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 The present disclosure has been made to solve the above-described problem.  An 

object of the present disclosure is to provide a diagnostic device and a diagnostic analysis 

device for vertical transportation devices, either of which can obtain information for 

appropriately diagnosing the vertical transportation devices. 

[Solution to Problem] 

[0006] 

 According to an aspect of the present invention, there is provided a diagnostic 

device for vertical transportation devices according to the present disclosure includes a 

housing unit defining an outer profile, a storage unit housed in the housing unit and 

configured to store information, an acceleration detection unit housed in the housing unit 

and configured to detect, with the housing unit attached to a moving object in a vertical 

transportation device, acceleration in a vertical direction and acceleration in a horizontal 

direction of the moving object as diagnostic information of the moving object in the 

vertical transportation device when the moving object has moved, a camera unit housed 

in the housing unit and configured to shoot a periphery of the moving object in the 

vertical transportation device as diagnostic information of the moving object in the 

vertical transportation device with the housing unit attached to the moving object; and a 

diagnosis-side control unit housed in the housing unit and configured to cause the storage 

unit to store information about the acceleration in the vertical direction and information 

about the acceleration in the horizontal direction, which have been detected by the 

acceleration detection unit, in association with information about a detection timing, and 

wherein the diagnostic-side control unit is configured to cause the storage unit to store 

information about an image shot by the camera unit in association with information about 

a shooting timing.
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[0007] 

 A diagnostic analysis device for vertical transportation devices according to the 

present disclosure includes an analysis-side reception unit configured to receive 

information, an accumulation unit configured to accumulate the information, and an 

analysis unit configured to cause, when the analysis-side reception unit receives 

diagnostic information from the diagnostic device, the accumulation unit to accumulate
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the diagnostic information and to analyze diagnostic information of a moving object in a 

vertical transportation device based on the accumulated diagnostic information. 

[Advantageous Effects of Invention] 

[0008] 

 According to the present disclosure, the diagnostic device detects acceleration in a 

vertical direction and acceleration in a horizontal direction of a moving object in a 

vertical transportation device when the moving object has moved with the diagnostic 

device attached to the moving object.  The diagnostic device stores information about 

the acceleration in the vertical direction and information about the acceleration in the 

horizontal direction of the moving object in association with information about a 

detection timing.  Accordingly, information for appropriately diagnosing the vertical 

transportation device can be obtained. 

[Brief Description of Drawings] 

[0009] 

 Fig. 1 is a block diagram of an elevator system to which a diagnostic analysis 

device for vertical transportation devices in an embodiment 1 is applied. 

 Fig. 2 is a diagram for describing a method for diagnosing the elevator system to 

which the diagnostic analysis device for vertical transportation devices in the 

embodiment 1 is applied. 

 Fig. 3 is a block diagram of the diagnostic analysis device for vertical 

transportation devices and a portable terminal as a diagnostic device in the embodiment 

1. 

 Fig. 4 is a diagram illustrating an example of display of the portable terminal as 

the diagnostic device to be used when the elevator system to which the diagnostic 
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analysis device for vertical transportation devices in the embodiment 1 is applied is 

diagnosed. 

 Fig. 5 is a flowchart for describing an outline of an operation of the portable 

terminal as the diagnostic device to be used when the elevator system to which the 

diagnostic analysis device for vertical transportation devices in the embodiment 1 is 

applied is diagnosed. 

 Fig. 6 is a flowchart for describing an outline of an operation of the diagnostic 

analysis device for vertical transportation devices in the embodiment 1. 

 Fig. 7 is a block diagram of hardware of the diagnostic analysis device for vertical 

transportation devices in the embodiment 1. 

[Description of Embodiments] 

[0010] 

 An embodiment will be described with reference to the accompanying drawings.  

Identical or corresponding portions are assigned the same reference numerals in the 

figures.  Overlapping description of the portions is appropriately simplified or omitted. 

[0011] 

Embodiment 1 

 Fig. 1 is a block diagram of an elevator system to which a diagnostic analysis 

device for vertical transportation devices in an embodiment 1 is applied. 

[0012] 

 In the elevator system illustrated in Fig. 1, a shaft 1 penetrates each of floors of a 

building not illustrated.  A machine room 2 is provided just above the shaft 1.  A 

plurality of halls 3 are respectively provided on the floors of the building.  Each of the 

plurality of halls 3 opposes the shaft 1. 
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[0013] 

 A traction machine 4 is provided in the machine room 2.  A main rope 5 is 

wound around the traction machine 4. 

[0014] 

 A car 6 is provided in the shaft 1.  The car 6 is supported on one side of the main 

rope 5.  A counter weight 7 is provided in the shaft 1.  The counter weight 7 is 

supported on the other side of the main rope 5. 

[0015] 

 A control device 8 is provided in the machine room 2.  The control device 8 is 

provided to be able to entirely control an elevator. 

[0016] 

 A monitoring device 9 is provided in the machine room 2.  The monitoring 

device 9 is provided to be able to monitor a condition of the elevator based on 

information from the control device 8. 

[0017] 

 An information center device 10 is provided in a place spaced apart from the 

building provided with the elevator.  For example, the information center device 10 is 

provided in a maintenance company of the elevator.  The information center device 10 

is provided to be able to grasp the condition of the elevator based on information from the 

monitoring device 9. 

[0018] 

 A diagnostic analysis device 11 is provided in a place spaced apart from the 

building provided with the elevator.  For example, the diagnostic analysis device 11 is 

provided in the maintenance company of the elevator.  The diagnostic analysis device 
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11 is provided to be able to analyze vibration, noise, an image, and the like of the 

elevator. 

[0019] 

 When the elevator is diagnosed, a portable terminal 12 such as a smartphone is 

attached to the car 6 as a diagnostic device.  In this state, the portable terminal 12 

collects information about vibration of the car 6, a sound around the car 6, an image 

around the car 6, and the like as diagnostic information. 

[0020] 

 Then, a method for diagnosing the elevator system will be described with 

reference to Fig. 2. 

 Fig. 2 is a diagram for describing a method for diagnosing the elevator system to 

which the diagnostic analysis device for vertical transportation devices in the 

embodiment 1 is applied. 

[0021] 

 As illustrated in Fig. 2(a), the portable terminal 12 is temporarily attached in a 

previously set direction in an inner portion or a ceiling portion of the car 6.  In this state, 

the car 6 travels by a test operation.  In this case, the portable terminal 12 collects 

diagnostic information. 

[0022] 

 After the test operation of the car 6, the portable terminal 12 is recovered by a 

maintenance person, as illustrated in Fig. 2(b).  Then, the portable terminal 12 receives 

information required to diagnose the elevator from the diagnostic analysis device 11 

based on an operation by the maintenance person.  For example, the portable terminal 
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12 receives information about a reference value when determining whether or not 

vibration, noise, or the like is permitted. 

[0023] 

 Then, the portable terminal 12 diagnoses the elevator based on the operation by 

the maintenance person.  For example, the portable terminal 12 determines whether or 

not a detection value of the vibration, the noise, or the like exceeds the reference value.  

Then, the portable terminal 12 displays a diagnosis result of the elevator based on the 

operation by the maintenance person.  For example, the portable terminal 12 indicates 

whether or not the vibration, the noise, or the like is permitted. 

[0024] 

 Then, the maintenance person performs required maintenance depending on the 

diagnosis result of the elevator, as illustrated in Fig. 2(c).  Then, the portable terminal 12 

is temporarily attached in a previously set direction in the inner portion or the ceiling 

portion of the car 6.  In this state, the car 6 travels by a test operation.  In this case, the 

portable terminal 12 collects diagnostic information.  Then, the portable terminal 12 

diagnoses the elevator based on an operation by the maintenance person.  Then, the 

portable terminal 12 displays a diagnosis result of the elevator based on an operation by 

the maintenance person.  Then, the portable terminal 12 registers information about the 

diagnosis result of the elevator in association with identification information of the 

elevator based on an operation by the maintenance person. 

[0025] 

 If detailed diagnosis is required, the portable terminal 12 transmits the diagnostic 

information and the identification information of the elevator in association with each 

other toward the diagnostic analysis device 11 based on an operation by the maintenance 
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person.  The diagnostic analysis device 11 performs detailed diagnosis for the diagnostic 

information.  For example, the diagnostic analysis device 11 extracts a plurality of 

pieces of diagnostic information for an elevator similar to the elevator among a large 

number of accumulated diagnostic information based on the identification information.  

The diagnostic analysis device 11 performs detailed diagnosis for the diagnostic 

information based on the plurality of pieces of extracted diagnostic information.  Then, 

the diagnostic analysis device 11 transmits information representing a result obtained by 

the detailed diagnosis toward the portable terminal 12.  The portable terminal 12 

displays the information representing the result obtained by the detailed diagnosis. 

[0026] 

 Then, the diagnostic analysis device 11 and the portable terminal 12 will be 

described with reference to Fig. 3. 

 Fig. 3 is a block diagram of the diagnostic analysis device for vertical 

transportation devices and the portable terminal as the diagnostic device in the 

embodiment 1. 

[0027] 

 As illustrated in Fig. 3, the diagnostic analysis device 11 includes an analysis-side 

reception unit 11a, an analysis-side transmission unit 11b, an accumulation unit 11c, an 

analysis unit 11d, and an analysis-side control unit 11e. 

[0028] 

 The analysis-side reception unit 11a is provided to be able to receive information.  

For example, the analysis-side reception unit 11a receives information from the portable 

terminal 12. 

[0029] 
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 The analysis-side transmission unit 11b is provided to be able to transmit 

information.  For example, the analysis-side transmission unit 11b transmits information 

toward the portable terminal 12. 

[0030] 

 The accumulation unit 11c is provided to be able to accumulate information.  For 

example, the accumulation unit 11c accumulates, every time the analysis-side reception 

unit 11a receives diagnostic information and identification information of the elevator 

from the portable terminal 12, the diagnostic information and the identification 

information of the elevator in association with each other. 

[0031] 

 The analysis unit 11d is provided to be able to analyze diagnostic information of 

the elevator to perform detailed diagnosis of the elevator.  For example, the analysis unit 

11d analyzes, based on a plurality of pieces of diagnostic information accumulated in the 

accumulation unit 11c, the diagnostic information received by the analysis-side reception 

unit 11a. 

[0032] 

 The analysis-side control unit 11e is provided to be able to control the analysis-

side reception unit 11a, the analysis-side transmission unit 11b, the accumulation unit 

11c, and the analysis unit 11d.  For example, the analysis-side control unit 11e 

resamples, when the analysis-side reception unit 11a receives diagnostic information 

from the portable terminal 12, the diagnostic information, and then causes the 

accumulation unit 11c to accumulate the resampled diagnostic information.  For 

example, the analysis-side control unit 11e resamples, when the analysis-side reception 

unit 11a receives diagnostic information from the portable terminal 12, the diagnostic 
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information, and then causes the analysis unit 11d to analyze the resampled diagnostic 

information.  For example, the analysis-side control unit 11e causes the analysis-side 

transmission unit 11b to transmit information representing an analysis result by the 

analysis unit 11d toward the portable terminal 12. 

[0033] 

 As illustrated in Fig. 3, the portable terminal 12 includes a housing unit 12a, a 

diagnosis-side reception unit 12c, a diagnosis-side transmission unit 12d, a storage unit 

12b, a display unit 12e, an acceleration detection unit 12f, a microphone unit 12g, a 

rotation angle detection unit 12h, a camera unit 12i, a position detection unit 12j, and a 

diagnosis-side control unit 12k. 

[0034] 

 The housing unit 12a defines an outer profile of the portable terminal 12.  For 

example, the housing unit 12a is formed into a rectangular shape. 

[0035] 

 The storage unit 12b is housed in the housing unit 12a.  The storage unit 12b is 

provided to be able to store information.  For example, the storage unit 12b stores 

information required to diagnose the elevator.  For example, the storage unit 12b stores 

diagnostic information.  For example, the storage unit 12b stores identification 

information of the elevator. 

[0036] 

 The diagnosis-side reception unit 12c is housed in the housing unit 12a.  The 

diagnosis-side reception unit 12c is provided to be able to receive information.  For 

example, the diagnosis-side reception unit 12c receives information from the diagnostic 

analysis device 11. 
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[0037] 

 The diagnosis-side transmission unit 12d is housed in the housing unit 12a.  The 

diagnosis-side transmission unit 12d is provided to be able to transmit information.  For 

example, the diagnosis-side transmission unit 12d transmits information toward the 

diagnostic analysis device 11. 

[0038] 

 The display unit 12e is housed in the housing unit 12a.  The display unit 12e is 

provided to be able to display information.  For example, the display unit 12e displays 

diagnostic information, for example, information representing a diagnosis result. 

[0039] 

 The acceleration detection unit 12f is housed in the housing unit 12a.  The 

acceleration detection unit 12f is provided to be able to detect acceleration.  For 

example, the acceleration detection unit 12f detects respective accelerations of three axes 

perpendicular to one another. 

[0040] 

 The microphone unit 12g is housed in the housing unit 12a.  The microphone 

unit 12g is provided to be able to collect a sound around the housing unit 12a. 

[0041] 

 The rotation angle detection unit 12h is housed in the housing unit 12a.  The 

rotation angle detection unit 12h is provided to be able to detect a rotation angle.  For 

example, the rotation angle detection unit 12h detects respective rotation angles of the 

three axes perpendicular to one another. 

[0042] 
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 The camera unit 12i is housed in the housing unit 12a.  The camera unit 12i is 

provided to be able to shoot the periphery of the housing unit 12a.  For example, the 

camera unit 12i shoots the periphery on the front surface side and the periphery on the 

rear surface side of the housing unit 12a. 

[0043] 

 The position detection unit 12j is housed in the housing unit 12a.  The position 

detection unit 12j is provided to be able to detect a position of the housing unit 12a.  For 

example, the position detection unit 12j detects the position of the housing unit 12a by a 

function of a global positioning system. 

[0044] 

 The diagnosis-side control unit 12k is housed in the housing unit 12a.  The 

diagnosis-side control unit 12k is provided to be able to control the diagnosis-side 

reception unit 12c, the diagnosis-side transmission unit 12d, the display unit 12e, the 

acceleration detection unit 12f, the microphone unit 12g, the rotation angle detection unit 

12h, the camera unit 12i, and the position detection unit 12j. 

[0045] 

 For example, the diagnosis-side control unit 12k causes the storage unit 12b to 

store information about acceleration in a vertical direction and information about 

acceleration in a horizontal direction, which have been detected by the acceleration 

detection unit 12f, in association with information about a detection timing such as a 

sampling cycle. 

[0046] 
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 For example, the diagnosis-side control unit 12k causes the storage unit 12b to 

store information corresponding to the sound detected by the microphone unit 12g in 

association with the information about the detection timing such as the sampling cycle. 

[0047] 

 For example, the diagnosis-side control unit 12k causes the storage unit 12b to 

store information about rotation angle detected by the rotation angle detection unit 12h in 

association with the information about the detection timing such as the sampling cycle. 

[0048] 

 For example, the diagnosis-side control unit 12k causes the storage unit 12b to 

store information about an image shot by the camera unit 12i in association with 

information about a shooting timing such as a sampling cycle. 

[0049] 

 For example, the diagnosis-side control unit 12k determines a direction of the 

housing unit 12a relative to the car 6 based on the information about the image shot by 

the camera unit 12i. 

[0050] 

 For example, the diagnosis-side control unit 12k causes the display unit 12e to 

display information about a position in a vertical direction of the car 6 obtained from the 

information about the acceleration in the vertical direction detected by the acceleration 

detection unit 12f and other diagnostic information in association with each other. 

[0051] 

 For example, the diagnosis-side control unit 12k causes the diagnosis-side 

transmission unit 12d to transmit diagnostic information of the car 6 toward the 

diagnostic analysis device 11. 
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[0052] 

 Then, an example of display of the portable terminal 12 will be described with 

reference to Fig. 4. 

 Fig. 4 is a diagram illustrating an example of display of the portable terminal as 

the diagnostic device to be used when the elevator system to which the diagnostic 

analysis device for vertical transportation devices in the embodiment 1 is applied is 

diagnosed. 

[0053] 

 Fig. 4(a) illustrates an example of an initial screen of application software to be 

used to diagnose the elevator.  Fig. 4(b) illustrates a first example of display of 

diagnostic information.  Fig. 4(c) illustrates a second example of display of the 

diagnostic device. 

[0054] 

 As illustrated in Fig. 4(a), "measurement start", "stop", and "sound volume" are 

displayed in an upper portion of the initial screen. 

[0055] 

 "Measurement start" is a region to be touched when starting to collect diagnostic 

information of the elevator.  When the region has been touched, the portable terminal 12 

starts to collect the diagnostic information of the elevator. 

[0056] 

 "Stop" is a region to be touched when finishing collecting the diagnostic 

information of the elevator.  When the region has been touched, the portable terminal 12 

finishes collecting the diagnostic information of the elevator. 

[0057] 



- 15 - 

 "Sound volume" is a region where information corresponding to a sound detected 

by the microphone unit 12g is displayed.  On the region, the information corresponding 

to the sound detected by the microphone unit 12g is displayed in real time. 

[0058] 

 As illustrated in Fig. 4(a), "acceleration" is displayed in a central portion of the 

initial screen.  "Acceleration" is a region where information about acceleration detected 

by the acceleration detection unit 12f is displayed.  On the region, information about 

acceleration in an X-axis direction, information about acceleration in a Y-axis direction, 

and information about acceleration in a Z-axis direction, which have been detected by the 

acceleration detection unit 12f, are displayed in real time. 

[0059] 

 As illustrated in Fig. 4(a), a setting situation is displayed in a lower portion of the 

initial screen.  The setting situation is a region where information about a plurality of 

setting items in the application software is displayed.  On the region, "measurement 

mode", "measurement standby time", "measurement time", "file format", "microphone 

type", "position information acquisition", and "remaining time", for example, are 

displayed as the information about the plurality of setting items. 

[0060] 

 Examples of "measurement mode" include "manual mode" and "timer mode".  If 

"manual mode" is selected, measurement is started when the maintenance person has 

touched the region "measurement start" and is finished when the maintenance person has 

touched the region "stop".  If "timer mode" is selected, when the maintenance person 

has touched the region "measurement start", measurement is started when previously set 

"measurement standby time" elapses and is finished when previously set "measurement 
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time" elapses.  For example, a plurality of pieces of specific information respectively 

corresponding to "file format", "microphone type", "position information acquisition", 

and "remaining time" are also displayed. 

[0061] 

 As illustrated in Fig. 4(b), information corresponding to a sound is displayed in an 

upper portion of a first example.  In a central portion of the first example, information 

about acceleration is displayed.  "Waveform selection" is a region to be touched when 

selecting which of "speed" and "acceleration" is to be displayed.  "Display axis 

selection" is a region to be touched when an axis to be displayed is selected.  "Display 

axis selection" can be selected from among "XYZ", "XY", "XZ", "YZ", "X", "Y", and 

"Z", for example.  In this figure, "XYZ" is selected as "display axis selection", and the 

acceleration in the X-axis direction, the acceleration in the Y-axis direction, and the 

acceleration in the Z-axis direction are simultaneously displayed.  In a lower portion of 

the first example, "vertical axis button", "horizontal axis button", and "display button" are 

displayed.  "Vertical axis button" and "horizontal axis button" are regions to be touched 

when a scale of a vertical axis of a waveform to be displayed in the central portion and a 

scale of a horizontal axis of the waveform to be displayed in the central portion are 

adjusted.  The maintenance person touches and moves right and left "vertical axis 

button" or "horizontal axis button" to adjust the scale of the horizontal axis or the vertical 

axis of the waveform to be displayed in the central portion.  "Operation button" is a 

region to be touched when "playback", "stop", "fast forward", "rewind", or the like of a 

waveform image to be displayed in the central portion is performed.  The maintenance 

person touches "operation button", to operate "playback", "stop", "fast forward", 

"rewind", or the like of the waveform image to be displayed in the central portion. 
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[0062] 

 As illustrated in Fig. 4(c), information corresponding to a sound is displayed in an 

upper portion of a second example.  In a central portion of the second example, "Z" in 

"display axis selection" is selected, and information about a speed obtained from the 

acceleration in the Z-axis direction is displayed.  In a lower portion of the second 

example, "vertical axis button", "horizontal axis button", and "operation button" are 

displayed, like in the first example. 

[0063] 

 Then, an outline of an operation of the portable terminal 12 will be described with 

reference to Fig. 5. 

 Fig. 5 is a flowchart for describing the outline of the operation of the portable 

terminal as the diagnostic device to be used when the elevator system to which the 

diagnostic analysis device for vertical transportation devices in the embodiment 1 is 

applied is diagnosed. 

[0064] 

 In step S1, the portable terminal 12 determines whether or not a region 

"measurement start" has been touched.  If the region "measurement start" has not been 

touched in step S1, the portable terminal 12 performs an operation in step S1.  If the 

region "measurement start" has been touched in step S1, the portable terminal 12 

performs an operation in step S2. 

[0065] 

 In step S2, the portable terminal 12 determines whether or not "measurement 

mode" is "timer mode".  If it is determined in step S2 that "measurement mode" is 

"timer mode", the portable terminal 12 performs an operation in step S3. 



- 18 - 

[0066] 

 In step S3, the portable terminal 12 determines whether or not "measurement 

standby time" has elapsed.  If "measurement standby time" has not elapsed in step S3, 

the portable terminal 12 performs the operation in step S3.  If "measurement standby 

time" has elapsed in step S3, the portable terminal 12 performs an operation in step S4. 

[0067] 

 In step S4, the portable terminal 12 starts to collect diagnostic information.  

Then, the portable terminal 12 performs an operation in step S5. 

[0068] 

 In step S5, the portable terminal 12 determines whether or not "measurement 

time" has elapsed.  If "measurement time" has not elapsed in step S5, the portable 

terminal 12 performs the operation in step S5.  If "measurement time" has elapsed in 

step S5, the portable terminal 12 performs the operation in step S8. 

[0069] 

 On the other hand, if it is determined in step S2 that "measurement mode" is not 

"timer mode", i.e., "measurement mode" is "manual mode", the portable terminal 12 

performs an operation in step S6.  In step S6, the portable terminal 12 starts to collect 

diagnostic information.  Then, the portable terminal 12 performs an operation in step S7.  

In step S7, it is determined whether or not a region "stop" has been touched.  If the 

region "stop" has not been touched in step S7, the portable terminal 12 performs the 

operation in step S7.  If the region "stop" has been touched in step S7, the portable 

terminal 12 performs the operation in step S8. 

[0070] 
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 In step S8, the portable terminal 12 finishes collecting the diagnostic information.  

Then, the portable terminal 12 performs an operation in step S9.  In step S9, the portable 

terminal 12 displays the diagnostic information based on a previously set condition.  

Then, the portable terminal 12 finishes the operation. 

[0071] 

 Then, an outline of an operation of the diagnostic analysis device 11 will be 

described with reference to Fig. 6. 

 Fig. 6 is a flowchart for describing the outline of the operation of the diagnostic 

analysis device for vertical transportation devices in the embodiment 1. 

[0072] 

 In step S11, the diagnostic analysis device 11 determines whether or not 

determination criterion request information from the portable terminal 12 has been 

received. 

[0073] 

 If the determination criterion request information from the portable terminal 12 

has not been received in step S11, the diagnostic analysis device 11 performs an 

operation in step S12.  In step S12, the diagnostic analysis device 11 determines whether 

or not analysis request information from the portable terminal 12 has been received. 

[0074] 

 If the analysis request information from the portable terminal 12 has not been 

received in step S12, the diagnostic analysis device 11 performs an operation in step S13. 

[0075] 

 In step S13, the diagnostic analysis device 11 determines whether or not diagnosis 

result registration information from the portable terminal 12 has been received. 
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[0076] 

 If the diagnosis result registration information from the portable terminal 12 has 

not been received in step S13, the diagnostic analysis device 11 performs an operation in 

step S11. 

[0077] 

 If the determination criterion request information from the portable terminal 12 

has been received in step S11, the diagnostic analysis device 11 performs an operation in 

step S14.  In step S14, the diagnostic analysis device 11 transmits information about a 

determination criterion required to diagnose the elevator toward the portable terminal 12.  

Then, the diagnostic analysis device 11 performs the operation in step S11. 

[0078] 

 If the analysis request information from the portable terminal 12 has been received 

in step S12, the diagnostic analysis device 11 performs an operation in step S15.  In step 

S15, the diagnostic analysis device 11 receives diagnostic information from the portable 

terminal 12.  Then, the diagnostic analysis device 11 performs an operation in step S16.  

In step S16, the diagnostic analysis device 11 analyzes the diagnostic information based 

on a plurality of pieces of accumulated diagnostic information.  Then, the diagnostic 

analysis device 11 performs an operation in step S17.  In step S17, the diagnostic 

analysis device 11 transmits information representing an analysis result of the diagnostic 

information toward the portable terminal 12.  Then, the diagnostic analysis device 11 

performs the operation in step S11. 

[0079] 

 If the diagnoses result registration information from the portable terminal 12 has 

been received in step S13, the diagnostic analysis device 11 performs an operation in step 
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S18.  In step S18, the diagnostic analysis device 11 accumulates information 

representing a diagnosis result from the portable terminal 12.  Then, the diagnostic 

analysis device 11 performs the operation in step S11. 

[0080] 

 According to the embodiment 1 described above, the portable terminal 12 stores 

the information about the acceleration in the vertical direction and the acceleration in the 

horizontal direction at the time of a diagnosis operation of the elevator in association with 

information about a detection timing.  Accordingly, information for appropriately 

diagnosing the elevator can be obtained.  As a result, a work time period at the time of 

troubleshooting can be reduced. 

[0081] 

 The portable terminal 12 stores information corresponding to a sound around the 

car 6 in association with the information about the detection timing.  Accordingly, 

information for more appropriately diagnosing the elevator can be obtained. 

[0082] 

 The portable terminal 12 stores information about a rotation angle of the housing 

unit 12a in association with the information about the detection timing.  Accordingly, 

information for more appropriately diagnosing the elevator can be obtained. 

[0083] 

 The portable terminal 12 stores image information around the housing unit 12a in 

association with information about a shooting timing.  Accordingly, information for 

more appropriately diagnosing the elevator can be obtained. 

[0084] 
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 The portable terminal 12 determines a direction of the housing unit 12a relative to 

the car 6 based on the image information around the housing unit 12a.  Accordingly, 

information for more appropriately diagnosing the elevator can be obtained. 

[0085] 

 The portable terminal 12 displays information about a position in the vertical 

direction of the car 6 obtained from the information about the acceleration in the vertical 

direction and other diagnostic information in association with each other.  Accordingly, 

an abnormal portion of the elevator can be appropriately estimated. 

[0086] 

 The portable terminal 12 transmits diagnostic information of the car 6 toward the 

diagnostic analysis device 11.  Accordingly, in the diagnostic analysis device 11, more 

detailed diagnosis can be performed while suppressing incomplete troubleshooting due to 

insufficient recording. 

[0087] 

 The diagnostic analysis device 11 analyzes current diagnostic information based 

on the accumulated diagnostic information.  Accordingly, the elevator can be more 

accurately diagnosed. 

[0088] 

 The diagnostic analysis device 11 transmits information representing an analysis 

result toward the portable terminal 12.  Accordingly, a detailed diagnosis result can be 

presented to the maintenance person.  Accordingly, appropriate diagnosis can be 

performed without relying on a skill of the maintenance person. 

[0089] 
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 A device having a function similar to that of the portable terminal 12 may be 

permanently installed in the car 6.  In this case, information for diagnosing the elevator 

can be obtained at the time of a normal operation of the elevator, for example. 

[0090] 

 An abnormal portion may be estimated by inputting respective values of an outer 

diameter of a sheave of the traction machine 4, an outer diameter of a suspension sheave 

of the car 6, and an outer diameter of a suspension sheave of the counter weight 7, a span 

of a guide rail of the car 6 and a span of a guide rail of the counter weight 7, and the like 

into the portable terminal 12 and comparing a pattern corresponding to diagnostic 

information obtained from the values with a pattern corresponding to actual diagnostic 

information.  In this case, a portion to be maintained can be promptly identified. 

[0091] 

 The diagnostic method according to the embodiment 1 may be applied to an 

elevator including no machine room 2 but including a traction machine 4, a control 

device 8, and a monitoring device 9 each provided in an upper portion or a lower portion 

of the shaft 1. 

[0092] 

 A device having a function similar to that of the portable terminal 12 may be 

applied to a moving object in a vertical transportation device other than an elevator. 

[0093] 

 For example, a device having the function similar to that of the portable terminal 

12 may be applied to a step of a passenger conveyor.  In this case, if a step chain, which 

moves the step with a device having the function similar to that of the portable terminal 
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12 attached to the step, is driven, elongation of the step chain can be detected from 

obtained acceleration. 

[0094] 

 For example, a device having the function similar to that of the portable terminal 

12 may be applied to a moving handrail of a passenger conveyor.  In this case, if a 

handrail chain, which moves the moving handrail with the device having the function 

similar to that of the portable terminal 12 attached to the moving handrail, is driven, 

elongation of the moving handrail chain can be detected from obtained acceleration. 

[0095] 

 Then, an example of the diagnostic analysis device 11 will be described with 

reference to Fig. 7. 

 Fig. 7 is a block diagram of hardware of the diagnostic analysis device for vertical 

transportation devices in the embodiment 1. 

[0096] 

 Each of functions of the diagnostic analysis device 11 can be implemented by a 

processing circuit.  For example, the processing circuit includes at least one processor 

100a and at least one memory 100b.  For example, the processing circuit includes at 

least one piece of dedicated hardware 200. 

[0097] 

 If the processing circuit includes the at least one processor 100a and the at least 

one memory 100b, each of the functions of the diagnostic analysis device 11 is 

implemented by software, firmware, or a combination of software and firmware.  At 

least one of the software and the firmware is described as a program.  At least one of the 

software and the firmware is stored in the at least one memory 100b.  The at least one 
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processor 100a reads out and executes the program stored in the at least one memory 

100b, to implement each of the functions of the diagnostic analysis device 11.  The at 

least one processor 100a is also referred to as a central processing unit, a processing 

device, an arithmetic device, a microprocessor, a microcomputer, or a DSP.  Examples 

of the at least one memory 100b include non-volatile or volatile semiconductor memories 

such as a RAM, a ROM, a flash memory, an EPROM, and an EEPROM, a magnetic disk, 

a flexible disk, an optical disk, a compact disk, a mini disk, and a DVD. 

[0098] 

 If the processing circuit includes at least one piece of dedicated hardware 200, the 

processing circuit is implemented by a single circuit, a composite circuit, a programmed 

processor, a processor programmed in parallel, an ASIC, an FPGA, or a combination of 

any of these, for example.  For example, each of the functions of the diagnostic analysis 

device 11 is implemented by the processing circuit.  For example, the functions of the 

diagnostic analysis device 11 are collectively implemented by the processing circuit. 

[0099] 

 Some of the functions of the diagnostic analysis device 11 may be implemented 

by dedicated hardware 200, or others may be implemented by software or firmware.  

For example, a function of the analysis-side control unit 11e may be implemented by a 

processing circuit as dedicated hardware 200, and functions other than the function of the 

analysis-side control unit 11e may be implemented by the at least one processor 100a 

reading out and executing the program stored in the at least one memory 100b. 

[0100] 
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 Thus, the processing circuit implements each of the functions of the diagnostic 

analysis device 11 by hardware 200, software, firmware, or a combination of any of 

these. 

[0101] 

 Each of functions of the control device 8 is also implemented by a processing 

circuit similar to the processing circuit that implements each of the functions of the 

diagnostic analysis device 11, although not illustrated.  Each of functions of the 

monitoring device 9 is also implemented by a processing circuit similar to the processing 

circuit that implements each of the functions of the diagnostic analysis device 11.  Each 

of functions of the information center device 10 is also implemented by a processing 

circuit similar to the processing circuit that implements each of the functions of the 

diagnostic analysis device 11. 

Industrial Applicability 

[0102] 

 As described above, a diagnostic device and a diagnostic analysis device for 

vertical transportation devices according to the present disclosure can be used for an 

elevator system. 

[Reference Signs List] 

[0103] 

1 Shaft 

2 Machine room 

3 Hall 

4 Traction machine 

5 Main rope 
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6 Car 

7 Counter weight 

8 Control device 

9 Monitoring device 

10 Information center device 

11 Diagnostic analysis device 

11a Analysis-side reception unit 

11b Analysis-side transmission unit 

11c Accumulation unit 

11d Analysis unit 

11e Analysis-side control unit 

12 Portable terminal 

12a Housing unit 

12b Storage unit 

12c Diagnosis-side reception unit 

12d Diagnosis-side transmission unit 

12e Display unit 

12f Acceleration detection unit 

12g Microphone unit 

12h Rotation angle detection unit 

12i Camera unit 

12j Position detection unit 

12k Diagnosis-side control unit 

100a Processor 
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100b Memory 

200 Hardware 
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[CLAIMS] 

[Claim 1] 

 A diagnostic device for vertical transportation devices, comprising: 

 a housing unit defining an outer profile; 

 a storage unit housed in the housing unit and configured to store information; 

 an acceleration detection unit housed in the housing unit and configured to detect, 

with the housing unit attached to a moving object in a vertical transportation device, 

acceleration in a vertical direction and acceleration in a horizontal direction of the 

moving object as diagnostic information of the moving object in the vertical 

transportation device when the moving object has moved; 

 a camera unit housed in the housing unit and configured to shoot a periphery of 

the moving object in the vertical transportation device as diagnostic information of the 

moving object in the vertical transportation device with the housing unit attached to the 

moving object; and 

 a diagnosis-side control unit housed in the housing unit and configured to cause 

the storage unit to store information about the acceleration in the vertical direction and 

information about the acceleration in the horizontal direction, which have been detected 

by the acceleration detection unit, in association with information about a detection 

timing, and 

 wherein the diagnosis-side control unit is configured to cause the storage unit to 

store information about an image shot by the camera unit in association with information 

about a shooting timing. 
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[Claim 2] 

 The diagnostic device for vertical transportation devices according to claim 1, 

further comprising: 

 a microphone unit housed in the housing unit and configured to collect a sound 

around the moving object in the vertical transportation device as diagnostic information 

of the moving object in the vertical transportation device with the housing unit attached 

to the moving object, 

 wherein the diagnosis-side control unit is configured to cause the storage unit to 

store information corresponding to the sound detected by the microphone unit in 

association with information about a detection timing. 

 

[Claim 3] 

 The diagnostic device for vertical transportation devices according to claim 1 or 2, 

further comprising: 

 a rotation angle detection unit housed in the housing unit and configured to detect 

a rotation angle of the moving object in the vertical transportation device as diagnostic 

information of the moving object in the vertical transportation device with the housing 

unit attached to the moving object, 

 wherein the diagnosis-side control unit is configured to cause the storage unit to 

store information about the rotation angle detected by the rotation angle detection unit in 

association with information about a detection timing. 
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[Claim 4] 

 The diagnostic device for vertical transportation devices according to any one of 

claims 1 to 3, wherein the diagnosis-side control unit is configured to determine a 

direction of the housing unit relative to the moving object in the vertical transportation 

device based on the information about the image shot by the camera unit. 

 

[Claim 5] 

 The diagnostic device for vertical transportation devices according to any one of 

claims 1 to 4, further comprising: 

 a position detection unit housed in the housing unit and configured to detect a 

position of the vertical transportation device with the housing unit attached to the moving 

object in the vertical transportation device, 

 wherein the diagnosis-side control unit is configured to set a standard when 

diagnosing diagnostic information of the moving object in the vertical transportation 

device based on information about the position detected by the position detection unit. 

 

[Claim 6] 

 The diagnostic device for vertical transportation devices according to any one of 

claims 1 to 5, further comprising: 

 a display unit housed in the housing unit and configured to display information, 

 wherein the diagnosis-side control unit is configured to cause the display unit to 

display information about a position in the vertical direction of the moving object 

obtained from the information about the acceleration in the vertical direction detected by 
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the acceleration detection unit and other diagnostic information in association with each 

other. 

 

[Claim 7] 

 The diagnostic device for vertical transportation devices according to any one of 

claims 1 to 6, further comprising: 

 a diagnosis-side transmission unit housed in the housing unit and configured to 

transmit information, 

 wherein the diagnosis-side control unit is configured to cause the diagnosis-side 

transmission unit to transmit diagnostic information of the moving object in the vertical 

transportation device. 

 

[Claim 8] 

 A diagnostic analysis device for vertical transportation devices, comprising: 

 an analysis-side reception unit configured to receive information; 

 an accumulation unit configured to accumulate information; and 

 an analysis unit configured to cause, when the analysis-side reception unit receives 

diagnostic information from the diagnostic device according to claim 7, the accumulation 

unit to accumulate the diagnostic information and to analyze diagnostic information of a 

moving object in a vertical transportation device based on the accumulated diagnostic 

information. 
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[Claim 9] 

 The diagnostic analysis device for vertical transportation devices according to 

claim 8, further comprising: 

 an analysis-side control unit configured to resample, when the analysis-side 

reception unit receives diagnostic information from the diagnostic device according to 

claim 7, the diagnostic information and to cause the accumulation unit to accumulate the 

resampled diagnostic information. 

 

[Claim 10] 

 The diagnostic analysis device for vertical transportation devices according to 

claim 8 or 9, further comprising: 

 an analysis-side transmission unit configured to transmit information, and 

 a control unit configured to cause the analysis-side transmission unit to transmit 

information representing an analysis result by the analysis unit toward the diagnostic 

device. 
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