[DESCRIPTION]
[Title of Invention] BRAKE APPARATUS OF ELEVATOR
[Technical Field]

[0001]

The present invention relates to a brake apparatus
anelevator,whichapparatusisprovidedwithadet
portion making determination about condensation of
surfaceofabrakedrumbasedonasignalfromase
a surface state of the brake drum.

[Background Art]

[0002]

In a machine room of an elevator, dew may be conde
on a surface of an installed machine due to a tempe
difference between the temperature of the machine p
ambienttemperature,etc. Forexample,inaropet
in which a car is lifted up/down by use of a hoist,
can be stopped/landed by operation of a brake appar
However, dew may be condensed on a brake drum which
constituentmemberofthebrakeapparatusorabrak
ismadeofafrictionmaterial,duetoatemperatur
between the temperature of the brake drum or the br
andambienttemperature, etc. Evenwhenthe dewis
thusonthe brake drumor the brake shoe, normal op
theelevatorisgenerallycontinuedasitisinthe
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[0003]

However, due to the dew condensed on the brake dru
the brake shoe ofthe brake apparatus, the brake dr
brakeshoemayslipwitheachotherwhenthecarst
Thus,thecarmaystoporlandoutofalandingerr
range. Incidentally, the dew condensed on the brak
causesexpansionofthe brakeshoe. Therefore,ag
the brake shoe and the brake drumis narrowed, so t
is a fear that the brake shoe and the brake drum ma
come into contact with each other to cause an overl

operation control according to circumstances.
[0004]

Tosolvethisproblem,asabackground-arttechniq
preventingcondensationofdewonthebrakedrum,f
there is atechnique disclosed in Patent Literature
background-art technique has a configuration in whi
comparison determination portion which receives sig
temperaturesensorandahumiditysensorasinputs
In the configuration, when the comparison determina
portion determinesthatdew willbe condensedona
the brake drumbased onthe signals of the temperat
and the humidity sensor, a hoist is activated to op
elevator without any load so that the surface tempe
the brake drum can be always kept to be not lower t

pointbyfrictionalheatgeneratedthusbetweenthe
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and the brake drum.
[Citation List]
[Patent Literature]

[0005]

[Patent Literature 1] JP-UM-A-4-53773
[Summary of Invention]

[Technical Problem]

[0006]

The aforementioned background-art technique disclo
in the Patent Literature 1 is to prevent condensati
byuseofthefrictionalheatgeneratedbetweenthe
andthebrakedrumbutittakestimetogenerateth
heat. Thatis, this background-arttechnique canno
remove condensation of dew but it is difficult to e
improvementofcondensed dewremoval efficiency. T
thetimeforwhichgettingon/offthe caroftheel
be suspendedin ordertoremove condensed dewbecom
that the elevator can easily deteriorate in terms o
serviceability to passengers.

[0007]

The invention has been accomplished under the
aforementioned actual circumstances in the backgrou
technique. An object of the invention is to provid
apparatus of an elevator, which apparatus canrapid

dew condensed on a brake drum.
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[Solution to Problem]
[0008]

In order to achieve the object, the brake apparatu
the elevator according to the inventionis a brake
of an elevator, including: a brake drum which is in
connected to a hoist on which a rope for coupling a
a counterweight to each other is wound; a brake lev
is provided with a brake shoe for braking the brake
sensor which detects a surface state of the brake d
a determination portion which makes determination a
condensation of dew onthe surface of the brake dru
a signal outputted from the sensor; wherein: the se
includesadewcondensationdetectionsensorwhich
condensedonthesurfaceofthebrakedrum;thebra
further includes a dew condensation removal device
operatedtoremovethedewcondensedonthesurface
drum in accordance with a signal outputted from the
condensation detection sensor; and the dew condensa
removal device includes: a dew condensation determi
portionwhichconstitutesthedeterminationportion
determineswhetheritisnecessarytoremovetheco
ornotbasedonthesignaloutputtedfromthedewc
detection sensor; a suction portion which abuts aga
surface of the brake drum so as to be able to suck

condensed on the surface of the brake drum when the
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condensation determination portion determines that
necessary to remove the condensed dew; and a suctio
driving unit which drives the suction portion to ma
suction portion abutagainstthe surface ofthe bra
tomakethesuctionportionleavethesurfaceofth

based on the determination made by the dew condensa
determination portion.

[Advantageous Effects of Invention]
[0009]

Accordingtotheinvention,whendewiscondensed
brake drum, the suction portion driving unit is ope
makethesuctionportionofthedewcondensationre
abut against the brake drum. Thus, the dew condens
brake drum can be sucked by the suction portion so
dew condensed onthe brake drum canberapidlyremo
is,theinventioncanimprovecondenseddewremoval
in comparison with the background art. Thus, the i
canshortenthetime forwhich passengers'getting
elevator must be suspended in order to remove the ¢
dew so that the elevator can be improved in terms o
serviceabilitytopassengersincomparisonwiththe
art.

[Brief Description of Drawings]
[0010]

[Figs.1Aand1B]Viewsshowinganembodimentofa
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apparatus ofanelevatoraccordingtotheinvention
Fig.1Aisasideviewshowingabrakingreleasest
1B is a side view showing a braking state.
[Fig.2] Amainpartside viewshowingapartofa
lever and a part of a brake shoe provided in the em
[Fig. 3] A front view showing the brake shoe provi
in the embodiment.
[Fig. 4] A view showing configuration of a dew
condensation removal device provided in the embodim
[Fig. 5] A front view showing a main part of the d
condensation removal device provided in the embodim
[Fig.6]Aflowchartshowingcontrolcarriedout
embodiment.
[Description of Embodiment]

[0011]

An embodiment of a brake apparatus of an elevator

according to the invention will be described below
reference to the drawings.
[0012]
Althoughnotshown,theelevatorprovidedwiththe
apparatus according to the embodiment of the invent
hoist on which a rope for coupling a car and a coun
to each other is wound. When the hoist is rotated,
and the counterweight are lifted up/down through th

a hoistway in a well bucket manner.
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[0013]

As shown in Figs. 1A and 1B, a brake drum 1 which

integrallyconnectedtothe hoistsoastorotatei

the hoist and a brake lever 5 which is provided wit
shoe 2 for braking the brake drum 1 are provided in
embodiment. Thebrakeleversmovesrotatablyarou

pin 4.

[0014]

In addition, an electromagnet 3 is provided in the

embodiment. When an electric current is applied to
electromagnet3,thebrakelever5isrotatedtobe

to a moving force given in a direction of an arrow
inFig.1A. Thus,thebrakeshoe2isseparatedfr

drum 1 and brought into a braking release state. W
electriccurrentisnotappliedtotheelectromagne
forceis giveninadirection of an arrow 31 shown

by an urging force of a returning spring 6. Thus,
lever 5 is rotated in a direction in which the brak
canbeclosed. Inthismanner,thebrakeshoe2ca

against the brake drum 1 and brought into a braking
[0015]

In addition, a sensor for detecting a surface stat
the brake drum 1 is provided in the embodiment. Th
is constituted by a dew condensation detection sens

detecting dew condensed on the surface of the brake
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AsshowninFigs.2and3,thedewcondensationdet
8isurgedtowardthe brakedrum 1 byapressing sp

the braking state shown in Fig. 1B, the dew condens
detectionsensor8ispressedagainstthesurfaceo

drum 1 to detect the condensed dew.
[0016]

In addition, as shown in Figs. 1A and 1B and Fig.
dewcondensationremoval device 7whichisoperated
the dew condensed on the surface of the brake drum
asignaloutputtedfromthe dewcondensationdetect

8 is provided in the embodiment.
[0017]

AsshowninFigs.4and5, thedewcondensationre
device7includesadewcondensationdetermination
asuctionportion19,andasuctionportiondriving
dew condensation determination portion 13determine
it is necessary to remove the condensed dew or not
the signal outputted from the dew condensation dete
sensor 8. The suction portion 19 is disposed to be
tothe surface ofalower partofthe brake drum 1
suction portion 19 can abut against the surface of
partofthebrakedrumltosuckthedewcondensed
drum 1. The suction portion driving unitdrives th
portion 19 to make the suction portion 19 abut agai

surface of the lower part of the brake drum 1 or to
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suction portion 19 leave the surface ofthe lower p

brake drum 1.
[0018]

The dew condensation determination portion 13 is
connected to a control device 10 through signal lin
12. The control device 10 performs operation contr
elevator. The dew condensation determination porti
determineswhetheritisnecessarytoremovetheco
or not, based on information about car stop time ou
through the signal line 11 from the control device
information about temperature/humidity outputted fr
not-shown thermometer/hygrometer, and the signal ou

fromthe aforementioned dew condensation detection
[0019]

The aforementioned suction portion 19 includes aw
absorptive member and arigid retention member whic
the water absorptive member. An entire shape inclu
water absorptive member and the retention member is
example, set as a shape extending along a circumfer
surface of the brake drum 1.

[0020]

The aforementioned suction portion driving unit
includesalifting portion 18 whichliftsup/downt
portion 19, a support portion 16 which supports the

portion 18, amotor 15which operatesthe lifting p
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and a battery 14 which supplies electric power to t

15.
[0021]

In addition, the suction portion driving unitincl
achangeoverswitch17whichcanbechangedoverin
with the determination result of the dew condensati
determination portion 13. When the dew condensatio
determination portion 13 determines that it is nece
removethe condenseddew,the changeoverswitch 17
over to a first switch position in accordance with
outputted from the dew condensation determination p
sothatthemotorl5canberotatedforward. Inad
thedewcondensationdeterminationportion13deter
it is no longer necessary to remove the condensed d
thedeterminationthatitisnecessarytoremoveth
dew,thechangeoverswitchl7ischangedovertoa
position in accordance with a signal outputted from
condensationdeterminationportion13sothatthem

be rotated backward.
[0022]

A gear coupled to an output shaft of the motor 15
receivedrotatablyinside the aforementioned suppor
16. Inaddition, arackengagedwiththe aforement
isprovidedintheaforementionedliftingportion1

inanup/downdirection. Thatis, thelifting port
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move up/downduetotheaforementionedengagementb

gear and the rack.
[0023]

When the lifting portion 18 has been lifted up by
driving ofthemotor 15, the aforementioned control
controlsthedrivingofthenot-shownhoisttorota
drum 1 while the brake shoe 2 provided in the brake
is kept at the braking release state in which the b
2isseparatedfromthebrakedruml. Whenthelif
18 has been lifted down by the driving of the motor
controldevice 10 performs controlto stop the driv

hoist to thereby stop the rotation of the brake dru
[0024]

In addition, a pair of positioning springs 20 by w
thesuctionportion19abuttingagainstthesurface
drum 1 can be kept at a normal position are provide
embodiment. The aforementioned lifting portion 18
spring engagement portions 18a with which the pair
positioningsprings 20 areengaged, and aretention
where the aforementioned rack is provided.

[0025]

Forexample,whenthesuctionportion19ismadet
against the surface of the brake drum 1 and the bra
kept at the braking release state is rotated, the s

portionl9isabouttobedisplacedinadirection
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to an axial direction, i.e. a radial direction of t
drum 1. Onthisoccasion, the suction portion 19i
the aforementioned pair of positioningsprings 20s
suctionportion19canbekeptatapositioninwhi
portion 19 is correctly opposed to the surface of t
drum 1.
[0026]
Operation of the brake apparatus of the elevator
configuredthusaccordingtotheembodimentwillbe

below with reference to Fig. 6.
[0027]

Thedewcondensationdeterminationportionl3acco
to the embodiment acquires information about car st
through the signal line 11 from the control device
time (steps S1 and S2). When the car stop time mea
a timer belonging to the dew condensation determina
portionl3isnotshorterthanapredeterminedtime
not shorter than 10 hours, the situation is regarde
situationthatthereisapossibilitythatdewmay
onthesurface ofthebrakedrum1. Onthisoccasi
condensation determination portion 13 acquires info
about temperature/humidity from the not-shown

thermometer/hydrometer (step S3).
[0028]

In addition, on this occasion, the dew condensatio
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determinationportion13simultaneouslyacquiresa
thedewcondensationdetectionsensor8anddetermi
itisnecessary toremovethe dewcondensed onthe

the brake drum 1 or not, based on a predetermined d
condensation threshold regarded as the condensed de
must be removed (step S4). When the dew condensati
determination portion 13 determines thatitis not
toremovethecondenseddew(NO) theflowofproce

to the step S1.
[0029]

When determination is made in the step S4 that it
necessary to remove the condensed dew (YES), the de
condensation determination portion 13 transmits inf
about the determination of condensed dew generation
controldevice 10throughthesignalline12,ando
the changeover switch 17, a signal for changing ove
changeoverswitchl7tothefirstswitchposition.
device 10 performs controlto suspendanormal oper
basedontheinformationaboutthe determination of
dew generation transmitted from the dew condensatio
determinationportion13andtochangethemodeto
maintenanceoperationmodeinwhichpassengersare

from using the elevator (step S5).
[0030]
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the information about stop time and the information
temperature/humiditycanindeeddeterminepresence/
dew condensation with high accuracy. However, the
condensation determination portion 13 may determine
presence/absenceofdewcondensationbasedononly
outputted from the dew condensation detection senso
the dew condensation detection sensor 8 is a highly
sensor.
[0031]
Whentheaforementionedchangeoverswitch17isch
overtothefirstswitchposition,themotorl5rot
for example, for a settime. In accordance with th
rotation of the motor 15, the gear received in the
portion 16 rotates so thatthe rack engaged with th
move up. Thus, the lifting portion 18 moves up so
suction portion 19 can abut against the surface of
partofthebrakedruml. Afterthemotorl5hasr
for the set time, the motor 15 stops. In addition,
lapseofthesettime, theelectromagnet3isdrive
control ofthe control device 10to provide a braki
stateasshowninFig.1A,andthehoistrotates.
with the rotation of the hoist, the brake drum 1ro
this manner, dew condensed on the surface of the br
1 canberelatively wiped off by the suction portio

S6).
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[0032]

Here, the dew condensation determination portion 1 3
determines whether it is unnecessary to remove the dew
condensed onthe surface of the brake drum 1 or not ,basedon
asignalfromthedewcondensationdetectionsensor 8etc.(step
S7). Whendeterminationismadethatitisnecessa rytoremove
the dewcondensed (NO), the flow of processing retu rnstothe
step S6, in which the condensed dew removal operati onis
continued.

[0033]

When determination is made in the step S7 that it is
unnecessary to remove the condensed dew (YES), that is, when
thecondenseddewisregardedasremoved,thedewc ondensation
determination portion 13 outputs, to the control de vice 10
throughthesignalline 12, asignal for stoppingt he driving
ofthehoist,andoutputs,tothechangeoverswitch 17,asignal
forchangingoverthechangeoverswitchl7tothes econdswitch
position. Therotationofthehoistisstoppedby thecontrol
of the control device 10, and the electromagnet 3 i s driven
toprovideabrakingstateasshowninFig.1B. In accordance
withtherotationstopofthehoist,rotationofth ebrakedrum
1 stops.

[0034]

In addition, when the changeover switch 17 is chan ged
over to the second switch position, the motor 15 ro tates

15



backward,forexample,forasettime. Inaccordan
backward rotation of the motor 15, the gear receive
supportportion 16 rotates and the rack engaged wit
movesdown. Inthismanner,theliftingportion18

so that the suction portion 19 can leave the surfac
lowerpartofthebrakedrum1. Afterthemotor15

backward for the set time, the motor 15 stops (step
[0035]

Inaddition, afteralapseofthe settime, theel
is changed from the low-speed operation which had b
performed till then to the normal operation which a
passengersto usethe elevator, by the control oft
device 10 based on the signal outputted from the de
condensationdeterminationportion13throughthes

12.
[0036]

Accordingtotheembodiment,whendewhasbeencon
onthebrakedrum1,themotor15,theliftingport
are operated to make the suction portion 19 of the
condensation removal device 7 abut against the brak
Thus, the dew condensed on the brake drum 1 can be
the suction portion 19 sothatthe dew condensed on
druml1canberemovedrapidly. Inthismanner,the
landthebrakeshoe2canbepreventedfromslippi

other due to the dew condensed on the brake drum 1,
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safe operationofthe elevator canbeachieved. Ac

the embodiment, the dew condensed on the brake drum
removedrapidlyasdescribedabove. Accordingly,t
whichgettingon/offthe caroftheelevatormustb
inordertoremove condenseddew canbe made sosho
elevator can be improved in terms of serviceability
passengers. When the condensed dew is sucked by th
portion 19 as described above, worn parts of the br
2depositedonthebrakedrum1canbealsosucked

by the suction portion 19. This also contributes t

achievement of safe operation of the elevator.
[0037]

Incidentally,althoughdewcondensedonasurface
brakeshoe2isnotdirectlysuckedintheembodime
condensedonthesurfaceofthebrakeshow2iseas
onthe surface ofthe brake drum linthe braking s
inFig.1B. Accordingly,whenthedewcondensedon
of the brake drum 1 is removed as described above,
condensed on the surface of the brake shoe 2 can be

indirectly.
[0038]

The aforementioned embodiment has a configuration
which for removal of dew condensed on the brake dru
control device 10 performs control to rotate the br

1in a state in which the suction portion 19 is mad
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against the surface of the lower part of the brake
However, the dew condensed on the brake drum 1 tend
collected on the surface of the lower part of the b

1 due to its own weight. Therefore, a substantial

the dew condensed on the brake drum 1 can be remove
the suction portion 19 is simply made to abut again
surfaceofthelowerpartofthe brakedrum 1witho

the brake drum 1. From this viewpoint, the configu
whichthehoistandthebrakedrumlarerotatedby

device 10 when the condensed dew is sucked by the s
portion19asintheaforementionedembodimentmay
byaconfigurationinwhichcontrolisperformedsi

the suction portion 19 abut against the surface of

part of the brake drum 1.

[Reference Signs List]

[0039]

1 brake drum

2 brake shoe

5 brake lever

7 dew condensation removal device
8 dew condensation detection sensor

10 control device
13 dew condensation determination portion

15 motor (suction portion driving unit)

16 support portion (suction portion driving unit)
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17
18
18a
18b
19

20

changeover switch (suction portiondriving unit
lifting portion (suction portion driving unit)
spring engagement portion

retention shaft

suction portion

positioning spring

19



[CLAIMS]
[Claim 1]

A brake apparatus of an elevator, comprising: a br
drumwhichisintegrally connected to a hoistonwh
forcouplingacarandacounterweighttoeachothe
abrakeleverwhichis provided with a brake shoe f
the brake drum; a sensor which detects a surface st
brake drum; and a determination portion which makes
determinationaboutcondensationofdewonthe surf
brakedrumbasedonasignaloutputtedfromthesen

thesensorincludesadewcondensationdetectionse
which detects dew condensed onthe surface ofthe b
thebrakeapparatusfurthercomprisesadewcondens
removal device which is operated to remove the dew
on the surface of the brake drum in accordance with
outputted from the dew condensation detection senso
the dew condensation removal device includes:
a dew condensation determination portion which
constitutes the determination portion and which det
whetheritisnecessarytoremovethecondenseddew
on the signal outputted from the dew condensation d
sensor;
asuctionportionwhichabutsagainstthesurfaceo
brake drum so as to be able to suck the dew condens

surface of the brake drum when the dew condensation
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determination portion determines that it is necessa
remove the condensed dew; and

asuctionportiondrivingunitwhichdrivesthesuc
portion to make the suction portion abut against th
of the brake drum or to make the suction portion le
surface of the brake drum based on the determinatio
the dew condensation determination portion.
[Claim 2]

A brake apparatus of an elevator according to Clai
wherein:

the suction portion driving unit includes a liftin
portion which lifts up/down the suction portion, an
which operates the lifting portion.
[Claim 3]

A brake apparatus of an elevator according to Clai
or 2, wherein:

the suction portion includes a water absorptive me
andarigidretentionmemberwhichretainsthewate
member.
[Claim 4]

A brake apparatus of an elevator according to Clai
wherein:

an entire shape including the water absorptive mem
and the retention member is set as a curved shape e

along a circumferential surface of the brake drum.
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[Claim 5]

A brake apparatus of an elevator according to Clai
further comprising:

acontrol device which controls driving ofthe hoi
rotatethebrakedrumwhilethebrakeshoeprovided
lever is kept at a braking release state in which t
shoeisseparatedfromthebrakedrumwhenthelift
hasbeenlifted upbydriving ofthe motor,andwhi
control to stop the driving of the hoistto stop th
ofthebrakedrumwhentheliftingportionhasbeen

by driving of the motor.
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