- 1 - EMERGENCY STOP DEVI CE AND ELEVATOR HAVI NG THE SAME Background
of the invention (1) Field of the invention The present
invention relates to energency stop device that is actuated by
pulling a |l ever up and el evators having”khe same. 5 (2) Description
of related art Doubl e- deck el evat ors havi ng upper and

| ower cages in a cage franme include driving neans above the upper

cage amEMBRUGECY BTOP DEVICHABID ENEVAFDR HARUSGATHE Shek ower cage.
Such doubl e-deck el evators are configured so that ropes are wound and

hung around the driving neans and the pulleys to drive the upper cage

and t he, | driving neans. 100ne exanpl e of
convenﬁaggéﬁﬁ%&gi\%gieﬁégbg&hevi ce to operate an energency stop device

for sugh) HeMbifeheti@ebntinevat ors i ncludes a detection roller bel ow the
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| ower cage to detl®ePrespal By relatsy inempergency S&)Pdfeééas thad 1§ #rduatesply pulling

t he de%qg&ﬁggaﬁ@kkg&ggﬁkggﬁqﬁg&&gyred to nove in accordance with

abnormal 1 ooSening o ope and a break in the rope, thus
opersat i(2)gDesoriptiar gienkzyedstrop devi ce (see for exanple, 15

JP- A-2007- 331871 agraphs [0021] to [002 and Fig. 4). Another
exanpl e incl udes @%E%EGEVE%HWW‘EPP%B@@& Cagcs g’efbﬁgg&ﬁ@ include
gover NQfivingREedn® aBRRIRE ﬁp}?Heg &e%rﬂq;{aﬁxy{ssls@pi d8@ Vh&S thBidpRf casgelrm&whe Blver

the invention , he case of an extremely short

st r okecage. i Pugipgewblendec dawntors argenfipured do tisit eopge ke wduanaand hung around the
exanpl e,.. a governor .m ght not, be .,able to detect .the dro f a.cage

due oo st RS RRY T elloutB g vRciset e Sh e Ve o8 fu S e e gges
devigece before t hemeagempR!dfice@sentibhdllyaviilitl€tevice to operate an drhergéncy8idp
favorabl e even for typical elevators to inprove the response speed of

a goveffgee fonsrdodouhtredeck devgripehidest detpctimiplerdieloyp hedagesio e apcetact
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cage when a rope breaks, for exanple, wthout the need of a speci al
devi ce©f the rope and a break in the rope, thus operating an emergency stop device (see for example,

15 JP-A-2007-331871, paragraphs [0021] to [0023] and Fig. 4). Another example includes a

governor configured to detect a speed and a governor rope to operate an emergency stop device.

Brief summary of the invention
However, in the case of an extremely short stroke as in upper and lower cages of a
double-deck elevator, for example, a governor might not be able to detect the drop of a cage due
20 to abreak in the driving rope and operate the emergency stop device before the cage collides
with a buffer.
It is very favorable even for typical elevators to improve the response speed of a
governor thereof when a cage moves at an abnormal speed.
In view of the aforementioned states of the conventional techniques, it is an object
25 of the present invention to provide an emergency stop device operable in accordance with an
acceleration of the motion of a cage when a rope breaks, for example, without the need of a
special device,
In order to fulfill the above-stated object, an emergency stop device of the present
invention is provided in a cage and operates when a pull-up lever is pulled up. The emergency

30 stop device includes: a brake that applies a brake to the cage; a brake operating mechanism that



In order to fulfill the above-stated object, an energency stop device
of the present invention is provided in a cage and operates when a

pull -up lever is pulled up. The energen%% 30 stop device includes: a
brake that applies a brake to the cage;”“a brake operating nechani sm
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exanpl ?“Eﬁﬂmgﬁmépgvator havi ng such an energency stop device. Brief
desgy i ption of thecdraWhGvention can provide an enfdrfenct s@é@%@i‘é& bE@4bI¥ in
illustrates the overall conflguratFon of a double-deck el evator 15 of
t he pr esendaneabuidiacesieration of the motion ofiagag@whén asipedireskstfocexanmigland an
configﬁkgtioH of cages in a doubl%-deck el evator of the present

H'ﬁt’or a g

enbodi vIng SUCH an emereency SR AgVIEP-ont view i | | ustrating the
outline configuration of a tension pulley in a doubl e-deck el evat or
of the present enbodinent, 20Fig. 4 is a side viewillustrating the

out | i n8ricbaescyptien pighe dravéing ensi on pul l ey in a doubl e-deck el evat or
of the present eﬁqqlsgﬁé}ﬁatic%gfjillustr?tes the OVEIiaﬁIC%hﬁg?lja orf oir 4 (?&;o}]e\fﬁ&w elevator

illustrating the gut 13 e esh guration “of € periphery o
enersgentthepr&pnidentcdiément, a doubl e-deck el evator of the present

enbodi ment . A . .
Fig. 2 illustrates the overall configuration of cages in a double-deck elevator of
the present embodiment,
Fig. 3 is a front view illustrating the outline configuration of a tension pulley in a
double-deck elevator of the present embodiment,
20 Fig. 4 is a side view illustrating the outline configuration of a tension pulley in a
double-deck elevator of the present embodiment, and

Fig. 5 is a front view illustrating the outline configuration of the periphery of an

emergency stop device in a double-deck elevator of the present embodiment.

Detailed description of the invention
25 The following describes an embodiment of an elevator and an emergency stop
device according to the present invention, with reference to the drawings.

An elevator of the present embodiment is configured as a double-deck elevator,
and Fig. 1 schematically illustrates the overall configuration of a double-deck elevator of the
present embodiment. As illustrated in Fig. 1, the elevator includes: a cage frame 2 moving up

30 and down in a shaft 1; a main rope 3 having one end coupled with the cage frame 2; a
counterweight 4 coupled with the other end of the main rope 3 to move up and down in the shaft

1; a driving device 6 provided in a machine room 5 at the upper part of the shaft 1, around which



Detai |l ed description of the invention 25The fol |l owi ng descri bes an
enbodi mrent of an el evator and an energency stop device according to
the present invention, with reference to the drawi ngs. An el evator of
the present enbodi ment is configured as 3 doubl e-deck el evator, and
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t hereof,. .The ca@%gl frame 2 is provided with an upper cage 12 and a
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vertically in theaheagQinkhéms 25 ikthdes, forbtapld, atRo@Hil SIE atgh@ality of below-
travelling of the upper cage 12 and the | ower \(;g?e 13, and driving
means t&eapnllgys V& preuided peloweesgh of theappen dage L dwed thedgwerige 13, a sheave 151a

Iyt B AR EETS, 10 AELAE e SO el P e A 57
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Plural ity of T OPES ifostrated 1 Fig. 2. the dovble-deck clovatar of the prévent embodiment
further includes governors 16a and 16b and tension pulleys 17a and 17b provided thereunder,
respectively, in the cage frame 2, and the governors 16a and 16b and tension pulleys 17a and 17b

20 are coupled with governor ropes 18a and 18b, respectively. The governor ropes 18a and 18b
are coupled with pull-up levers 19a and 19b, respectively, of emergency stop devices provided in
the upper cage 12 and the lower cage 13, whereby the governor ropes 18a and 18b are coupled
with the upper cage 12 and the lower cage 13, respectively, to transmit the motion of the upper
cage 12 and the lower cage 13 to the governors 16a and 16b, respectively.

25 Referring to Fig. 2, the following describes a basic operation when the ropes 153
break and the upper cage 12 or the lower cage 13 drops. The pull-up lever 19a, 19b coupled
with the upper cage 12 or the lower cage 13 tries to pull the governor rope 18a, 18b down.

The governor rope 18a, 18b tends to rotate the governor 16a, 16b as well as the
tension pulley 17a, 17b. At this time, a rotation inertial mass added to the tension pulley 17a,

30 17b generates an inertial force against the rotation of the tension pulley 17a, 17b to stop the
rotation of the tension pulley 17a, 17b. As a result, tension is applied to the governor rope 18a,
18b, resulting in the pull-up lever 19a, 19b to be pulled up because of relative motion with the

upper cage 12 or the lower cage 13 moving downward, thus operating the emergency stop

device. This rotation inertial mass may be added to the rotation members of the governors 16a



having one end fixed to the upper frame 2a and the other end fixed to
the mddle frame 2b. As illustrated in Fig. 2, the
doubl e- deck el evator of the present enbodi nent further includes
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is pulled up. The actuating arm 57b holds a brake actuating rod 56b. 'When the rotation of the
actuating arm 57b pulls the brake actuating rod 56b up by a predetermined pulling-up amount, a

brake 52b operates, and when the brake 52b operates, the brake 52b catches the guide rail 14 not
illustrated in Fig. 5 but illustrated in Fig. 2 to apply a brake force thereto, thus applying a brake



Fig. 5is afront viewillustrating in general the configuration of
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deterrent spring 51 as a deterrent application means. This configuration prevents the

emergency stop device from operating in response to the vibration and swing without the

necessity of actuating the emergency stop device.



actuating rods 56a and 56b, the actuating arnms 57a and 57b and the
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| eads to excellent efficiency of the force. Typi cal

goBér nemsreeaey el yweqiring thegpampig enerativan  Whe miciity of the ry1Zootat position 62
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degrees where the value of sinf is 0.1 or less leads to excellent efficiency of the force.
Typical governors can cope with the operation even when the spring force
increases because a rope thereof is caught. In the configuration of the present embodiment,

25 however, since the governor rope 18a is not caught and the rotation inertial mass is used to
convert large acceleration into a force pulling the pull-up lever 19a up, and therefore the present
embodiment is required to minimize the pulling-up force. The aforementioned configuration
can meet such a requirement.

In Fig. 5, the tension of the governor rope 18 in a normal state is as follows,

30 where T1 denotes the tensile on the pulling-up side and T2 denotes the tension on the counter-

pulling-up side:
T1=T2 - (1)
On the other hand, when the ropes 153 break, a difference occurs in the tensile

between T1 and T2. However, friction generated between the tension pulley 17a and the



25 however, since the governor rope 18a is not caught and the
rotation inertial mass is used to convert |arge acceleration into a
force pulling the pull-up | ever 19a up, and therefore the present
enbodi ment is required to mnimze the‘ﬁU1Iing-up force. The

f tioned cqpfi L t h i t. In Fig,
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the tension on the counterpul i ng-up side: T1= -
t he ot iseddand the nubiewr keter Wepepulledibrashiclativeli 1 The aparal pesitips 61 Bf theepull-

t ensi | Ti . T2, . friGt :
ont oPREI ISR uhisaik Fho o PHEYSH il 4R RELAL S RERIRER AR ren
i nerg i aprin@s B indladsdsUubdually) vifh (hé pRlliag %E deel pmangeyahytthe ange at i on

speed of the tension pulley 17a, and therefore when the upper cage 12
descenddcanddesthy dedrbasepoiouniugf thepdiing-2p forse gedrbasds begpansed apiradcheel y .

The normmal position 61 of the pull - l.ever 19a at thjs ti | s belq
(he_ hodFESRAR (heREs B Pel-vPIRtF che DEpHIHg mpgety  When S Grpenge 5 e
SPri ng t&kilk if§ B8R ES108AAUILMNuWbR MRS B bdchithe W vitfrattdheo M bageh and

| ever by the angle 0. Meanwhile, the decrease anount of the

pul | i nghargfotarhe diftrsenceasprsfasanee avithim fisrfolewing rangdyradiysting the rotation
the(Ffore.Hhe ull -up | ever can be pulled up pronptly. Wen the

di ffer &HER W% he tensile this time is too small, malfunction may
occur because ofqup[@h;ggkqiTghngages, and therefore the difference
Is preferably set wwthin the foll owi ng range by adjusting the
rotation 10 i ner tln &lis wagsan elela(ot wathtlessbp8jatixn d2lay ePJhe emergency stop devine

this way,, an elevator with | ess operation delay of the enmergency stop
deviceCéhheE@VﬁgéfVﬁEGWQQQWNﬁBFWgﬁaéﬁ%@é?ﬂkamdth a short stroke.

In the present e'ﬁ’ﬁ@ﬁ?@d@hﬁ eﬁ%iﬁﬁﬁt?ﬁi@ia@ﬁaﬁﬁ Y a3d 574 Ra BV R dter shape

T-letter shape and they are provided so that a vertical straight par
of t heahéthegareprogided sedea venticalatrdight pfrt ohide 1dtenppeextendsd oupwardiybf the

JERE R BN XTI SRR RN -
L- | et t gistéaldame ab@aviimardhs\5Fatah€ 87b Giak daGds LASKEr shape having a vertical straight part
to hold these brake actuating rods 56a and 56b, an upper end of the actuating arm 57a and a
lower end of the actuating arm 57b coupled via the coupling rod 55. In this case, the actuating
arms 57a and 57b are not provided horizontal-symmetrically as in the present embodiment, but
20 are provided symmetrically about a point.
In the present embodiment, the lower cage 13 is configured in 4 similar manner to
Fig. 5.
As described above, the present embodiment is configured so that a rotation
inertial mass is added to tension pulleys provided at an upper cage and a lower cage movable in
25 the vertical opposite directions in a cage frame, a pull-up lever operates in a range from a
horizontal position to a position below the horizontal position and the rope tension can be
adjusted in a range from 1.2 times to 1.8 times by the friction of the tension pulleys with a rope.
With this configuration, the emergency stop device of the present embodiment can operate
quickly using an inertial force generated in accordance with the acceleration of the drop of cages
30 exceeding normal elevator acceleration when a rope driving the upper cage and the lower cage
breaks,
In the thus configured emergency stop device and elevator of the present

embodiment, when a rope breaks because of some reason and acceleration of the drop occurs in



to hold these brake actuating rods 56a and 56b, an upper end of the
actuating arm57a and a |l ower end of the actuating arm 57b coupl ed
via the coupling rod 55. In this case, the actuating arns 57a and 57b
are not provided horizontal -symmetricall® as in the present

enbodi nent, but .20.ar rrovi ded symmetrically abogut, a point. In the .
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cannot cope with the drop of such cages. However, the energency stop
device of the present enmbodinment is not limted to doubl e-deck
el evators but is applicable also to normal el evators because it is
effective to inprove the responsivity of the emergency stop device
during abnormality.



- 9 - Cdains: 1. An energency stop device provided in a cage and
operating when a pull-up lever is pulled up; conprising: a brake that
applies a brake to the cage; a brake operating nechani sm
that is actuated when the pull-up lever9s pulled up to operate the
brake; and deterrent application neans provided at the

br ake o(g@%f’ti ng nechani sm and applying, to the pull-up lever, a force
in a dirrection opposht@ehdy RoPddviddiGoviRedin’ L&zt @R Bperhities WHéd a ill-up lever
| ever, wherein o the pull-up lever i's rotatable about a

f ul cr uns peltediup; egnpiigig'ed to receive, at one end, a rotation force to

rotate about the afbl%%lgertﬂg@a?@?%%brﬁlé? gq,&hgc%et he pull-up lever is held

in a normal state at a po Pizontal position where the
ful crum and the orgal@shergm@invdohgnitiiehdteé &ninal et @epallaifever is pulled up
hori zontal by a predeterm ned angle, and the brake operates in a

range Lﬁ?\?P?fa‘Fﬁ]éeg"@k%-aﬁé lever is pulled up to reach the horizontal
position where t - VA A

force becone hor pgg%#gfgdﬁﬁgﬁ%h%&glﬁ%?%é%g% ¢ gfeg%b%e@%éée&gcﬂé%ﬁ#%%% 8

cl ai m hpplymgptad the pgll-apdexeranforceriopeliotivieaipesitd 0 4 dliogpep éivectioh of ke pull-
pull -up lever receiving the rotation force, the governor rope being
wound &RdY®ling around a governor and a tension pulley, wherein the
pul I -up lever recggiygs a rotation force to rotate about the ful crum
via the governor rope. 3. The energency stop device according to
claim 2, conpri sitmgpu!-dp Ereshapetiblecbatt ofuldrmmranidas cordigereddaxécaiveyat one

added to,a rt of the gavernor und i ch the governor rope is
wound &A% arfg%'@‘oﬂgorfﬁémiogﬂg%%?mﬂaﬁl rBrg‘\'A’_tao both of the part of -the
governor around ‘i Ghi-ERRvEON BERIGh aRRRall statVRINFb R BHIGE a ABHzd M position
tension pulley. 4. The emergency stop device according to claimS3,

wher ei whgrepthe filpiuny anst thp oee erd weeiving thoraationrforosdeeimé horrontat By abe
added t pant of t vernor _around which 1he governor r i
wound SR o AR BYEL BBt-aRL ST Rk OLER hO PP RY AP} difRF pb o
gover negach titivdizohiat positig: @hete thxofuldi@iand shemidrdd aewdiinntheao@tidhforce
tension pulley, and an inertial force acting on the governor rope is
adj ust 8&CHe kgjzg8tal-ng t he nunber of pieces of the rotation inertial

mass tg be addedy, emergency stop device according to claim 1, comprising a governor rope

connected to the one end of the pull-up lever receiving the rotation force, the governor rope
being wound and hung around a governor and a tension pulley, wherein the pull-up lever
recetves a rotation force to rotate about the fulcrum via the govemor rope.

3. The emergency stop device according to claim 2, comprising a disk-shaped
rotation inertial mass coaxially added to a part of the governor around which the governor rope is
wound and hung or the tension pulley or to both of the part of the governor around which the
governor rope is wound and hung and the tension pulley.

4, The emergency stop device according to claim 3, wherein a plurality of pieces of
the rotation inertial mass can be added to the part of the governor around which the governor
rope is wound and hung or the tension pulley or to both of the part of the governor around which
the governor rope is wound and hung and the tension pulley, and an inertial force acting on the
governor rope is adjusted by adjusting the number of pieces of the rotation inertial mass to be
added.

5. The emergency stop device according to claim 1, wherein a position to operate the
brake operating mechanism is at a position where the fulcrum and the one end receiving the

rotation force of the pull-up lever become horizontal or in a vicinity thereof.



5. The energency stop device according to claim1l1l, wherein a position
to operate the brake operating nmechanismis at a position where the
ful crumand the one end receiving the rqotation force of the pull-up

| ever become horizontal or in a vicinif%ofhereof. - 10 - 6. An

el evatqr, conprisjng a.cage and a tracti,o chine that hoists the
cage: the cage | i faTHEE SimBREeg ekt ri-FR6T eleuid e R e Mifthe
a pul | -cdge Inei@ing £ Pudrkaity$fip detRctiR bPSARY wheAR phEMIpCIey & eIl ¢l upg thed
brake that applies a brake to the cage; a brake operating
mechanicBHrEamsy siop dgrica s0BISAEN the pul | -up lever is pulled up to
operate the brake; . terrent application neans

provi ded at the %ﬁ%@gg%EEF?PF%%bﬁ%g‘Q@FS%%hnd applying, to the

pul I -up | ever, a dntlecoperatmgdndchaiisnhappasudtel whemthpyhulliupdety is pulled up
direction of the pull-up | ever, wherein the pull-up | ever

i s rot a apfratedbibieks andl crum and is configured to receive, at one

end, a rotation f . : : . he
pull -up lever is {eGF%n% %pggﬁg{n%%g? g%‘;é&g{tgt ;ﬂ e(py%‘gl{ggt ?ﬁgglgl n(l)(\e/f/:hgn fom anb

hor i zonpplyingp i the pnllwipdeertadrdelih ardirec@ordopipositotoe @iiling-ep dirvdtiog of e pull-
rotation force becone horizontal by a predeterm ned angle, and the
brake &BF4Eti ng mechanismis actuated at a position where or in a
range until the pileeisip | ever is pulled up to reach the horizontal
position where the fulcrumand the one end receiving the rotation
force becone hor ithepitliip leve isThtatablembatior fudmumradid ngcdandigotedi towrdeive, at one

wherei n_the e .conprises an cage or a |ower cage, or both of

t he upﬁ&@*ﬁﬁ '%gﬁgcnﬁéﬂﬁ%ﬁéﬁngﬁgg%ﬁﬁmﬁ’ﬂgﬁble-deck el evator including

a cage frane nmovigpPupRdetigWeld il ahoshidl state i EpdsRRR belevd @ hdiisaRsgRsition
in the cage frame to be vertically novable in the cage frane, the

| over c¥GE e SigesEranskihewne pred Ieppiingdhgeotatipn farce bgeme hetigontah bye
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range until the pull-up lever is pulled up to reach the horizontal position where the fulcrum and
the one end receiving the rotation force become horizontal.
7. The elevator according to claim 6, wherein the cage comprises an upper cage or a
lower cage, or both of the upper cage and the lower cage in a double-deck elevator including a
cage frame moving up and down in a shaft, the upper cage disposed in the cage frame to be
vertically movable in the cage frame, the lower cage disposed below the upper cage in the cage

frame to be vertically movable in the cage frame, and a cage driving device to move the upper

cage and the lower cage up and down in the cage frame,



