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Y- 2194360 " APPARATUS'FOR DETECTI NG THE POSI TI ON OF A CAGE
I N A HYDRAULI ¢ ELEVATOR' 5 The present invention relates to appar at us
gsfor detécting the pasition of a cage of a hydraulic elevator 10 ' @ an
accutacy of several mllineters through the dhele service traﬂﬁlﬂd&@k@ n a

bottom floor and*a top floor, particularly to appar atus capabl e of
specifying the position of a cage, which stops due to the power failure and
silkks due to the discharge of oil froma hydraulic 15 j ack occurring

during the power failure, for reopening of a normal operation for service
aTter the recovery of 'DARBARAZUS FOR DETPECDBNENnTHBnROSHYdONuUl i c el evator

has not been provided vhg hy acx@geI O8R! ivPRABETECEREVHSDRY SUCh a pul se
generator as generates—1r1nﬂ1nrf1n—1ﬂﬂﬂjf1ﬂﬁﬂhﬂﬁaﬂwkned—5+stance of the

travel of an elevator cage. This is because, in a hydraulic el evator, the

nunber of floors 25 served by the el evator was generally not so | arge
and further the fine position of a cage has not been required because of
the sinpliscity of the speed control. -2- I.n addition thereto, there was

a particular reason in a hydraulic el evator why a position detector of 'the
type as nentioned above has not been enployed. A '

The present invention relates to apparatus for
l\ﬁ( detecting the position of a cage of a hydraulic elevator
| 10 with an accuracy of several millimeters through the whole
service travel between a bottom floor and a top floor,
partiéularly to . apparatus capable of specifying the
position of a cage, which stops due to the power failure
and sinks due to the discharge of oil from a hydraulic
15 " jack occurring during the pdwer failure, for réopening of
a normal operation for service after the recovery of

‘power.

20 : .E coﬁventional ﬁydraulic elevator has not been
provided with a cage position detector using such a pulse
generator as gener;les a pulSe fér every predetermined
distance of the travel of éh'elevator cage. This is
because, in a hydraulic elgvator, the number df.floors

25 served by the elevator was_ggnerally_npt so large and
further the fine position'of a cage has not been required

bécause of the simplicity of the speed control.



hyﬁraulic el evator generally has no braking'devibe of 5 such a type as a
so called rope type el evator has, and a cage thereof is supported by a

hydraulic jack which is filled up with pressure oil, duri-ng the cage stops.
Therefore, if the cage stops for long tigmy it sinks little by littde,

sinte the pressure oil is gradually 10 di scharged fromthé hydraulic

jack by the | eakage of oil in various valves included in the hydraulic
system [t is diffhqulaadiq irfUGErddls, | wa PipalideLdl Yreason -
Accordingly, in the normality of power, a hydraulic ‘punp was operate% to ¢

make the cage jhi 3¢hy@aR@matiie a@vﬂo@fwﬂﬁla poditt ol kFdceddy & fr@ched a

predeterm ned val ue” During the power failure, however, the punp can not be .

operated, so thpe akemendd oHud idbtBre tifasindt Weehidnploya@n iX a position,
at which a cage stops due to the power failure, is detected and nenori zed,
an actual | ocayideaudic?2@levatvc géier £Xe asino draleingrdevide (¢fi s
different fromthe position nenorized. It was very di-fficult to make sure
of a | oc8tionsuoh @ ttypecase PEO tcalhbeditrope type efevdtor dvasecrandfa
power. |If the present position of a cage is lost, the elevator can no

| onger controlcage 2hereaforimiguppartediby enchydraulic ijmck whiiweisfailure
occurs, the ca%e was traveled to a specific floor so that the - 3-

| ocati on wher &£1ddedc 8ge Wwiddl mrRasuRe (Pl « | ing tthe cage stops.

Therefore, if the cage stops for long time, it sinks

little by little, since the pressure oil is gradually o

10 discharged from the hydraulic jack by the leakage of oil
in various valves included in the hydraulic system. It
is difficult to p:event the leakage of oil perfectly.
Accordingly, in the normality 65 power} a hydraulic pump
was operéted to make the cage rise, when thé amount of

15 the sinkage the:eof reached albredetermined value.
During the power failure, however, the pump can not
be operated, so that the cage continues to sink gradualiy.
Even if a position, at which a cage stops due to the power -
failure, is detected and memorized, ah_actual location'at
20 which the cage positions after a while is different from
ihe position memorized.. It was very difficult to make
sure of a location where_the'cééé positions at the time
of the récove:y oflpo&.verf If the present positién of a
_ cage is lost,_the elevatdr can.no longer cqntrolled
25 normaliy. | | o _. |
To this énd,“every time the power failure occurs,

the cage was traveled to a specific floor so that the

i

f



‘recovery of power could be specified.” Thi's was done for the preparation of
the reopening of a normal operation for service after the recovery of
spower . Nanely, the 5 el evat or can al ways reopen the nornal operation
fromthe specific floor after the power recgvers. Further, in a hydraulic
el evator, such a‘preparatory operation as mentioned above is possible by
di scharging pressure oil froma hydraulic jack by a nmanual control. 10

Accordingly, thedutes ailvsye opke atage positionswatdthentime, ofndhieheref ore
tﬁg'specific floor was generally selected at a | owest floor. For a rope
type el evator, pddwgwehnvet bpowetlegoudficBeaspegefpediti Fhidewast donehifolr can
cope with various 15 probl ens acconpani ed by the power failure. Such a
det ect or det ecthé hpréparvation dEsthaceeopenlingcafeaf nonrmale opecationce of
the power failure to the actual stop of the cage. Once the cage has been
stopped by a brfdx rgexeicecafternther recovertuPEngowss -br Bemedyrotse i s 20
effective. Therefore, the detector is sufficient to be operable on

during theb ver yekérator i aanf adwaysecreopenr shee normaic operat irs fyrm >t‘l%mt he
actual stop of the cage. The thus detected position can be naintained by a
little of backugPpeibic Poor afterpfhe,poysyF rROVEES: i cation of hydraulic
el evators is wi dened again ang again., As_g result, the nunber of floogrs to
be served by a hydr EMFEherevanoR hyfraydds gigvator, such a preparatory

operation as mentioned above is possible by discharging
pressure oil from a hydraulic jack by a manual control.

10 Accordingly, the preparatory operation is a downward
Eunning, and therefore the specific floor was generally
selected at a lowest floor.

For a rope type'elévator, there have been developed

a cage position detector which caﬁ cope with various

15 prbblems accompanied by the power failure. Such a
detector detects the traveling distance of the cage from
the occurrence of the power failure to the actual stop of
the.cage, Once the cage has been stopped by a braking
device, if never moves during the braking force is

20 effective. Therefore, the detector is sufficient;to be
operable only during the very:short time from the
occurréhce of the power failure to the actual stop of the
cage. The thus detected position can be_maintained by a
little of backup power. -

25 By the way, ﬁhe application of hydraulic elevators
is widened again and again. As a resulg, the number of

floors to be served by a hydraulic elevator increases and

i apeemmems st . AN mis SeL -
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devel oped for a
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must be mai nt ai
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duration of BhE
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el evat or which_
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in that, in 2.8
for every préde
counting pul§g§
position and e

s being paid about the detec¢tion of the fine position of a
I's considered to apply such a cage position detector, as
rope type elevator to a _hydraulic elevator. However, in

detector is applied to a hydraulic el evator, the détector

ned operabl e throughout the duration of the power failure,

oned abave,, the cage.cg%}que to s#ng‘dggin the whol e

ORGRER fidi IRFENS BEIGr SNt S SeEFatyooRdr tHisr fine e
., sthe detecior opepabl e throughout the duration of the — .f

d8I&N °¢os§l§a%ﬁd th@%&’or% d’lga%‘?/%ﬁfaﬁeogs PoPPity suck

d hydrauljc el LoD dtsd s, gn object of the present

8¢d qyf%%%fo§¥g§?tfgg€ﬁuﬂﬁY?§hpﬁ%t Rf of FBP€a*APEraul i c

I.s.capgble of fi detiecting a position of_a runni ng cage
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term ne Istance of "the trav c
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continues to sink during the whole duration of the power

fai
10 the
fai

an

lure. To provide an auxiliary power for maintaining -:J
detector operable throughout the duration of the power
lure is very costly and therefore disadvantageous for

economy-oriented hydraulic elevator.

It is an object of thé present invention to provide an

economiczl cage positior Setector for 2 hydraulic elevator

ch it capable of finely detecting a position of a

renning cage and specifying a cage position from which

15
wh i
20 - tke
af¢
dur
cag
25  for

elevator is to reopen a normal operztion for service
er the recovery of power, evén though the.éage sinks
ing the power failure. R

A féature of the present invention é#-iﬁ Ehgi, in &

e position detector having ﬁééné fof'§enetating a pulse

every predetermined distance of the travel of a cage,

means for counting pulses:generéted by the pulse

§enerating'meahs to obtain the cage position and means



“for storing the obtained cage position, there is further provided nmeans for
detecting the tine duration of the power failure, and a location, from

swWhich the elevator iks to reopen a nornal pp§rgtion for service after the 5
recovery of power, is specified on the basis of the tinme duration of the
power failure neasured by the detecting neans. According to one preferred

feature ~of thePIARERtnkINER! Bl e MEAGEPOSHLL B0;BHOr /L e ALATI 0

means at 10 t'he tTne of fhe stop o e’ cage dué td ower failure is

corrected on U}E‘o\b?ééé aga e ft&r”%ed}g@qrggm%}ggmgoxé%&afﬁic[nuro% gasured

by the detectrig' neans, and a location, he “el"'evator is to

reopen the noyle PPELaRLoR ALLEY 4 ML CONRT Ve PLnPRYGLY Ikh SRAGISI G e 15

the corrected*cage position. Further, accordf ng to another preterre

oL o L ESShnL BSR4 B R DI

detecting neans is cation, from he el evator is to

reopen tge ”Orr@é?f’%gila&ifo oRelyer itéqes;t?%it%iéECBMeEXeOBa%Ci‘@erotrLt}e time

sel ectively speci i n atcordance w e judgnment result present

invention wills oW PSR dBECHREDdWE 97 EA r@'%@ééugw"‘@p thee%W:f‘:Siﬂ@ th
reference to the acconpanyi ng draw ngs, erein:- 25 1g. 1 ~
schemati cal | y pshoys, t he- whol e configuration of a control apparatus for a

hydraul i c el evator, in whi ch a cage position detector according to an
embodi ment of the pK@egRBinkdYeY ighe | prePekvd@d; feature of the present

invention, a cage position stored in thé storing means et
10 the time of the stop of the cage due to the power fzilure

is corrected on the basis of the time duration of the

power failure.measureé by the detecting means, and a

location, from which the elevator is to‘reopen the normal

operation after the recovery of power, it specified by |
15 the corrected cage position.

Further', according to another preferred £feature of

N the present invention, the time Guration measured by the

detecting means is judged, and a location, from which the

20 recovery of power, it selectively speciﬁﬁép*;

~with the judgment result. N
| [ e
The present invention will now be -:*criﬁéd~in;
greater detail by way of examples with refg ﬁééhﬁo
the accompanying drawings, wherein:-
25 Fig. 1 schematically shows the whole configuration
of a control apparatus for a hydraulic elevator, in which

a cagé position detector according to an embodiment of

the present invention is included;



-6- Fig. 2 is a block diagram schemati'cally showi ng a cage position
detector according to an enbodi nent of-the present invention; .
.--- Fig. 3 schematically shows the structure of a power -5 failure time ¢
duration detector utilized in the caga gpsition detector of Fig.'2, Fig. 4

is a flow chart of the operation of the cage position detector shown in
Fig. 2, Fig. 5 schematically shows the structure of another 10 exanpl e

of the pover faipyge 0 T8 @AD" Gk rsctpdifatidal By i shéwingwachart of -
the operation in another enbodi nent. 15 Referring to Fig. 1, there is shgdn

the whol e ceagiegpostiitddnoidet ety Aoctrbing Uso o emtvdiment Coeleyat or
~serving four floors, in which a cage positi.on detector according to an
enbodi nent prekkatpiev@ntizth; invention is enployed. In the figure, an
el evator cage 1 travels within an el evator shaft- by the novenent of a
hydraul i ¢ jack c®igasad scthematiixtakily shows the i stieucBurdhef pa spowe? | s-
nmoved by pressure oil supplied.for the cylinder:3, which 25 I s connected.
to a check falilaure dimeadusiaddiorodefantor witikiDed hinutie cag®e 5. The
check valve 7 is further connected to an oil punp 11. \Wen the punp 11 is
driven position detector of Fig. 2; : -
Fig. 4 is a flow chart of the operation of the cage
position detector shown in Fig. 2;
Fig. 5 schematically shows the structure of another e
_ 10 example of the power failure time duration detector; andg
Fig. 6 is a flow chart of the operation in another

embodiment.

15
~ Referring to Fig.'l,-there-is-éhown'the whole
configuration of a control apparatus for a hydraulic
 elevator serving four floors, in which a cége position
~detector according to an embodiment of the present
20 ‘invention is employed. )

In the figure, an elevator.cage 1l traQels within an
élevator shaft by the_movément,of a hydraulic jack
composed of a piston 2 and a cylinder 3; - The piston 2 is
moved by pressure oil supplied for the cylinder 3, which

25 is connected to a check_valve'7fand an elect;qmagneiié”
| valve 9 thfbhgh_a pipe 5. .The_check valve 7 is further

connécted to én'oil pump 1l. When thg_pqmp 11 is driven

g W PN TANS e -



-7- by a motor 13, the pressure Gil is supplied froman oil tank 15 to the
cylinder 3 through the check valve 7, so that the cage 1 travels upward.
When the el ectromagnetic valve 9 is excited to be opened, the pressure oi
within 5 & the cylinder 3 is discharged to the oil tank 15 and the cage 1
travel s downward. Although an appropri at & dlectric power is supplied to the
notor 13 from a power source P |t Is omtted in the figure. Further, the

pawer supplied to_the notor i s controlled on_the hasis of an
Qut put of the%ﬁ'c?o‘ﬁ?ﬁeésgér EQe PR eSFare, @}Q-elshé\}@\%rledt I“ré%ﬁﬁe&ﬂon

convent | onal obBak abacEoTHRR,ehyiaRsl, & shea %:ﬁa hasl Fadvpariro®® | nput
e anr 0ot Rh P bhoBhl SEREY, bhriabel vt Eﬁfﬁeglgs&ff%&“a%r e e
he dot ector 2ehakbLg: 48 sRBESRALES b sisenscie n?%f@%“’%r fa%ﬁ*&%&&%&ér
fherein sb ¢ haf e hSYRFAGGETS! BECAIBENAQERE LIS BT, AR aB St they
only the clockcggaeiatpavald BBenwagal.er are operated during the power

failure, the | arge backup power is not necessary. Wen 25 t he power

recovers, the rreasuuéhbuga dur apipedpefi aitee eqewnt:apb\bee ig lsWppliled t he
m cr opr ocessor 23 through a
to the motor 13 from a power source P, it is omitted in
ig the figure. Further, the power supplied to the motor 13
10 is controlled on the basis of an output of the
micropfocessor 23. 1In the figure, ﬁowever, the connection
ltherebetween is also omitted in the figure, since it is
the same as in an conventional apparatus.
To the microprocessor 23 are inputted various input
15 signalé, which will be referred to in the following. A

power failure time duration detector 25 senses the voltage

of the power source'P_and detects the occurrence of the

power failure. When the power failure occurs, the

20
generator and the counter are operated durlng éhejpoﬁe
Sl
failure, the large backup power is not necessary. When
25 the power recovers, the measured time duration of the

power failure is taken in the microprocessor 23 through a

line 27 as one of its input signals.



line 27 as one of its input signals. -8 - The position of the cage 1 is
det ect.ed by a pul se generator 31, an output of which is also |ed to the
m.croprocessor 23 through a |i ne 29. The pul se generator 31 is coupled to
a lower pulley 33. Between the lower 57 8puIIey 33 and an upper puIIey
35, there is provided a rope 37, both ends of which are fixed to the cage

1. Accordingly, th ulse enerat r..31 is drjven venent f the
cage 1 so that one gtt'el?]e e?/%??/ \/\7?%%’ ﬁﬁ?al ly, -

%ef% ihi ™ sEnena Srslzgtaﬁvﬁumtéég iﬁgﬁaw%f%m% iﬁdtﬁéﬁnfzz”éﬁgf
dot oct od. "nga\]iaéx’oiavﬁ’ﬂ«ﬁeé’f&; "85 e dBRE Y 1156 P | £ bulfE §ERErAL6RT P°
at a predet e”ﬂ “h @@31%1 & & f&?&ff;sqliéposs.a %Ev’i&eﬁ'?ﬂé 18wkpi s

e ot an e

enbodi nent . t he cage 1.S" equi p a magnet 45 at

such a p@rtlogpt& IOl g él‘ﬂ%ﬁ@@f‘%uffﬁeiaﬁ_ﬁ_s tﬁ‘@réeﬁg %%wzaeahsn the

cage 1 | ands first floor ‘accurately erefore, when the cage

1 lands at thedge 37/ |9%h éh@s rSLGRTER Clir b SEPRA at 80ty EbgemBgnet 45 so
that the specific floor detector 41 produces an output signal. This signal

is led to the ABsoPImERssothephulseougénerator 38 #s Anivenuby the
representative of the | anding of the cage 1 at the . '
movement of the cage 1 so that one pulse is generated
every a few millimeters (generally,levery 2.5 mu) of the C}
10 travel of the cage 1. Theee pulses are counted up in the
microprocessor 23 when the cagell'travels upward and
" counted down ﬁhen the cage 1 travels dowhwarc, whereby
.the position of the cage 1 can be detected.
A reed switch of a specific floor detector 41 . is
15 provided at alpredetermined position_of a specific floor;
a first floor.in this embodiment. On the other hand, the
cage 1 is equipped with a magnet 45 at such a portion
thereof that the magnet 45 faces the reed sw1tch when the -~
cage 1 lands at the first floor accurately. Therefore,
26 when the cage 1 lands at the first floor, the reed switch
| ~is operated by the magnet 45 so that the specific floor
detector 41 produces an output Signal. Thie.signal is
 led to the microprocessor 23 through a 1ine 43 as an input
representative of the landing of the cage 1 at the
25: specific floor. | | |
' _Further,'a reed switch of a'floor_detector;sl is

provided on the cage 1. On the other hand, there are



i . , , _
25 specific floor. Further, a reed switch of a floor detector 51 is
provided on the cage 1. On the other hand, there are -9- installed

$magnets 55, 59, 63 and 67 at appropriate positions of the respective

_ floors. Every tine the cage 1 |lands the respective floors accurately, the
reed switch 51 faces the correspondi ng nagnets 55, 59, 63 and 67 so 5 .
that the floor detector 51 produces an output signal. The output signal is
led to the ni ciBgtaddedomagnets Sfgh 39 4 6k B8l &7 AtsiapRuoRAtEent ati ve
of the landing of the cage 1 at the respective floors. Further, a counter

for counting tPOSH%ions @fndhe LEIREAYS FLR0FoneBltasy Time the jaage

cleared -and reget w_th appropriate val ue specifically predeterm ned for
t he respectivei h@@ﬁ§ tg@eﬁfﬁﬁ%ﬁi%ﬁﬁaﬁ#QRﬁs(ﬁﬁQRﬁ%ﬁekﬂ.[ﬁhﬂhﬁﬂ%@l%ﬂ#tc

bt i ned 1 a09InEa9Y FHE AL TRRRATRIRA RaRnats 35, S%&Zf #5 andRT & e
Fig. 2 h b d f f

posi ton’ Bet ec tHR%, bp?lf‘%&é D ;‘alﬁaﬁ%&%’#érﬁ %%”.%%?ﬁcﬁﬁe in

the figure. th@h%a%t;%tersqg%exz ErAls S IS SE Mor ZPBNSLS 2

In Fig. 1. Thé ™ 'm Croprocessor conprises. a mcro

I%/gt 18;:‘;3 onlay 1THE058 @ROY s]:.%élorréﬁﬁéé}&a?‘cﬂé)%@@ﬁé) PindXRFWed 10

the cage 1 at the respective floors. Further, a counter
QJ-. for counting the’pulses.generated by the pulse generator
| 10 31 is cleared and reset with an appropriate value
specifically predetermined for the respective floors,
every time the floor deﬁectpr 51 produces its output.
The specific values predete;mined for the respective
floors are obtained in advance by a trial running of the
15 cage 1. |
Referring next to Fig. 2, the description will be
made of the configuration of a cage position detector
according to an embodiment of the present invention. 1In
the figure. the same_reference numerals.denote the same
20 componente as in Fig. 1. The microprocessor 23 comprises

a microprocessing unit (MPU) 101, a read-only memory (ROM)

25

external resources such as the power failure time duration

P



random access nenory (RAM 105 for storing various data MPU 101, ROM 103
and RAM 105 are coupled wth each other 25 t hrough a bus 107, whicgh
further coupled to an input/output port 109. To the I/O'port 109 are
connected external resources such as the power failure tinme duration

10 - detector 25, the specific floor detd@d ot 41, the floor detector 51 and
t he pul se generator 31, through the input lines 27, 43, 53 and 29,

respectively.
port 109 in
are omtted
23 anot her r
power. In
down the pu
al ways hol ds
stores the di

5=eF“é%¢‘€rér 'Hie PouseiEag ERehr aBRERBPF: A0 REarsPrLa,

S

I/O’
t heyt

Arrsrent M{ﬁr’aﬁ%“i&?gwgﬁg 8r. SRpoRE" %”’“i%*%%%ss‘”

”3@2%% o5 TREEGHP . Eatherss881Y: " Fhiy 032%'1&%&%%
{qsg%ggtggf JAfSENE-B08bhhaBeal HBCLRA0D b oA 143 3

€ respective floors an

pecrfrc roor

N terntg of theaunperaof 5 il §§§nl§s fo%%?h%&@il% t RBePilotdoangr ator 31.

Wth thi's,
det ecti on of
I s backed up
above can be

10

t hé posr ron can b

orrecte e err r occurs in the
Bﬂ§ttéénin Eﬁéthﬁguret is of course that, if RAM

105

or t e power failure, the function of RAM 113 as nenti oned

aCh'eTﬁQrQYLQOfurtRAM b@5vdﬂédR&M th? mdcrioproveddset. 23
another random access memory (RAM) 113 with a battery 111
as a backup power. In RAM 113, there 1s prepared a

counter for countlng up or down the pulses generated by

 the pulSe generator 31. Therefore, RAM 113 always holds

15

data of the preSent position_of'the cage 1. RAM 113 also
stores the distances oetween the respective floors and
the specific floor in terms of thelnnnber of pulses'
generated by the pulse generator 31. With this; the

position can be corrected if the error occurs in the

" detection of'the'cage position.' Further, it is of course

20

25

that, if RAM 105 is backed up for the power fallure, the
function of RAM 113 as mentloned above can be achreved by
RAM 105 and RAM 113 can be omitted.

Referring next to Fig. 3, the aetailed structure of
the power failure time duration detector 25 will be
explained. 1In the figure,.a battery 131.supplies power
for all components of the detector 25, whereby the

detector 25 can operate even durxng the power failure. A

"voltage detector 133 always senses the voltage of the

power source_P and, if the voltage 1s.higher than a -

. memnmm amen s e e TR



".Referring next to Fig. 3, the det'ailed structure of the power failure tine
duration detegtor 25 wll be explained. In the figure, a battery 131

¢ supplies power for all conponents of the detector 25, whereby the 25
detector 25 can operate even during the poddr sfailure. A voltage detector
133 al ways senses the voltage of the power source P and, if the voltage is
hi gher than a -11- predeternined value, produces no output. Wen the
soqur ce vol t age piiesigharmined heaheeemmduees predogtput he Bheputhe Tseunaeput
f the detector 133 is led to one of termnals of a two-input AND gate 137

rough a |ine Vigs:age dimapprars gethe deteaor hhid3 spreduces theidutpot.143

and generates clock pul ses of the constant_ frequen i In this enbodi nent,

“the period of tHhe QHRuYH RE&khe dateer 133eis) beq £0|are aﬁetwpineasm

t he ot her term nal of the AND gate 137 through a |ine_ 141.
out put of the HPHNPYE QQF%.%3BCRQF9$%¥ ?e%h?ﬂal35 oancb?ﬁ§r¥
when an i 'ertTZs?er?%‘éa'e% et o | Spret FesdLifaton .ty §$B%héé’8'a$-%{as§°
23 thr ough the q"’?@ﬁ%ﬁ 1635 0haré et €akl Frilné Pt m nkb HEFE connect ed
P eie "2l g REHEP, OhE L8848 rnanELSY BUSoEQUILSE Adel3. "ol
to the The clock pulses are applied to the other terminal of the
. AND gate 137 through a line 14l. ' |
~ 10 An output of the AND gate 137 is led to a clock input
terminal T of a binary counter 145. The counter 145 makes
all outputs Qg to Qn logical "0" when an inverted reset
input R is logical "0". Terminals of the outputs Qg to
Qn gnd the reset input R are coupled to the microprocessor
15 .23 thtough the line 27. Further, the reset input terminal
R is connected to the battery 131 through a resister 147,
whereby'the counter 145 is never cleared even if the reset
input from the microprocessor 23 becomes "0" due to the
LJ power failure, because the reset input R is is maintained

20 high by the voltage applied from the battery 131 through
| the_resistor 147. The power failure time duration
detector 25 s:ructured as ébove_does not operate during
the normality of power, and the reset input R from the
microprocessor 23 is maintained at L
25  If the power fails, the detector 133 ptéduces the
output, so that the clock pulses on the line 141 are'giQén

to the counter 145 through the AND gate 137. The Eouﬁter



power failure, because the reset input Ris is nmaintained 20 hi gh by the
vol tage applied fromthe battery 131 through the resistor 147. «The paqwer
failure tinme duration detector 25 structured as above does not operate
during the normality of power, and the #eggt-i nput R fromthe ¢ .

m croprocessor 23 is nmaintained at "1". 25 If the power fails, the
detector 133 produces the output, so that the clock pulses on the line 141
are given to 146 éndbiatessoumtdingh tthee AR FA S, a® audtessult; 12-
145.initiates counting the clock pulses, and as a result, outputs [errf t od.
[err] appear eutpetsi Qg¢l ¥0 MicrRppeamneuacessinedy, Whemnuhpstpeiedt he

det ect or 133 di sappears and therefore the clock pul ses are bl ocked by the
AND gate 5 regevershetbef ostputhefc ditedetectidre 133 isapparmeandot
change and outguts [err] to [err] are maintained at the state when the

power recover $hepréarenshe; Mﬁgﬁﬁs 27 & ddagked by thedRigate
operatiog due_to the recovery of power, it takes outputs [err% to [err] of
the counfer 1%3730 Thergafier, the cantedy Mdedhiergaunterid4TAees Mot t he
time duration T of the _power failure on the basis of, [err] tao [err] taken
therei n and sFBRBES Anf-RHEPRLS R0 FRAn AFF meintainadat Hihel stake

aver age annunthgnog sinkage of the cage.per ynit tine is obtained in
advance and 18500 SPE, BAWER RAGOVGE St | %@%&WMWm: Boih the

time T and th?e@!ﬁiégei%E“5?%%é@E¥H& Jﬁéyéifgﬁméégﬂtgughe recovery of
power, it takes outputs Qg to Q, of the counter 145 o
10 therein. The microprocessing unit 101 calculates the
time duration T of the power failure on the basis of Qo
to Qn taken therein and stores it temporarily in RAM 105.
On the other hand, the average amount K of sinkage
of the cage per unit time is obtained in advance and
15 stored in RAM 105 of the microprocessbr 23. Both the
time T and the average sinkage amount K are'read out and
multiplied by each other, so that the whole amount of
- sinkage of the cage 1 during the power failure can be ..
obtained. _ |
20 Réferring to a flow chart of Fig. 4, the description
will be made of the processing operation for the
correction of the present position of the cagé'éxecuted
by the microprocessor 23 after the recovery of the power.
In Fig. 4, three steps 201, 203 and 205 do not represent
25 . processing steps of the microprocessor 23, bﬁt the
phenomena in the elevator from the power failure to the

- recovery thereof.
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mul ti plied by each other, so that the whol e anount of sinkage of the cage 1
during ‘the poyer failure can be obtained. 20 Referring to a fl ow
chart of Fig. 4, the description will be nade of the processing operation
for the correction of the present positiomdf~the cage executed by the

m croprocessor 23 after the recovery of the power. In Fig. 4, three steps
201, 203 and 205 do _not represent 25, processin% steps aqf the
ni-cr opr ocessor 23, Bhent kReprensrefaitHrenecengsatdtemr #hldhe thener failure
t, t he recoverébthereOf. en .the power failure occurs (step 201),

- 13- Wh
the el evator cBYBVALOFoFaI&Nd Fﬁ@PﬁaFPérth§Qﬁéﬁﬁﬁéiﬁ@d“@ﬁﬁﬂ%ﬁﬂﬁﬁxHQion by
t he hyd lic jack. During t failyre,-, I dy, d i bed, th
cage 1 conti nubBatoPS1tIgnRYGBBS; bYARBULIG 86 kor S 1 SHE2BSKET I ¢ he
tirme, th fail ti d ti tect 25 ti t

The tims dur at FBALBF S pBhEF SRy RRPEL 1BE% FORIS RBsdy FOBYLAAS the

5kt LI Qwi i ' isdnihtiated in 10
poter 1 ecgue spLaRohug! U8 kRk! SUaRAGR BR°RRA" 45388, BT | S Mg 2ed 1
during the po“@&aﬁ@&hﬂt?th@hﬁBw%Qef§&§&9Br%ﬁﬁ%sahr%iib%Th@éé lod gaue to
the recovery of power, "it cafculates e tinme duration of the power

failure on thecgatinauek tBemédsuse! 2heNtihe" Gufation of the power
failure, as already described. When the power recovers
(205), the following processing operation is initiated in

10 order to specify the present position of the cage 1, which
has sinked during the power failure.

When the microprocessor 23 is initiated due to the
récovery of power,_it_calculates the time duration T of
the power failqre_on the basis of the walue taken therein

15 from the counter 145 Qf the power failure time duration
- detector 25 and stores it in RAM 105 (step 207). After
the completion of read of the content of the counter 145,
the microprocessor 23 changes the reset input R from "1"
./ to "0" to clear the counter 145 and returns it to "1"
20 again for the preéaration of the succeeding operation
(step 2b9). Then, the multiplication is carried out
between the time duration T and the average sinkage amount
K per unit time_readJout from RAM 105, so that the whole
amounquP of the sinkagé of the cage 1 during the power
25 failure can be obtained (step 211).
The cag position P before the power failure, which

is kept in RAM 113 by by the backup power 111, is read -



15 fromthe counter 145 of the power failure tine duration detector 25
and stores it in RAM 105 (step 207). After the conpletion of read of .t he
content of the counter 145, the microprocessor 23 changes the reset input R ¢
from"1" to "0" to clear the counter 145 gpd returns it to "1" 20 * again
for the preparation of the succeeding operation (step 209). Then, the
multiplication is carried out between the tinme duration T and the average

si nkage amoudu¢ per3 N trié rwnéfedaﬁaanir@m'86'\/'5.'195ag§0<2>t§h%het gﬁg\@hq_l e

anount AP of the sinkage of the cage 1 during the power f ure can E&
be obtained (54 equpddactddeteon eRei Eag8 PobBeteba bPhpepove’ thai pei@r Which
Is kept in RAM 113 by by the backup power 111, is read -14- out (213).

The whol e antiyi Al ©f and pkagea of ettt agRe lcbsreghedachge poeitiba ®age
position P before the power failure and, as a result, the corrected cage
position P czan hwe obbveaived ($sepp223%) . AT Aftetheheotoeeeetedagage
position P thus obtained is stored in RAM 113 (step 217), the processing
operati éh engesitien @l nthuspebbteinedf b8 stovedeinsRAMopddedsiept &2iTg t he
| ocation specified by the corrected cage position P in a control apparatus
of the el evatthe Boocessing operationn@nds. afher npnpaloopeksasiiondifiommt
ment i oned above, the el evator can reopen the nornal'gperationfLust after
the power reciREvicesiscregpenad byeSakingoshej dpcation specified by

the corrected cage position P' in a control apparatus of
the elevator. =~ - o Q:.
10 In this manner, according to the embodiment mentioned
above, the elevator éan reopen the normal operation just
after the pbwer recovers, since a true present position
of the cagé can bé'speéified-immédiately. ‘Therefore,
there is no necessity of such a.pfebératory 6pe£ation as
15 has been carried out in a COnventioﬁél.hydraulic elevafor
in order to specify a present cagé positionlfof the
reopening'of the normal bperaiidn.after the power
recovery. |
By the way, let us discuss a few points abputlthe
20 time duration of the powér'féilure'éhd an actual situation
of the operation for service of the'eievatof in the
following. | | |
Assuming that”the'time duration of the power failure
is not so long, for example, ten minutes'or sb,.thé amount
25 of sinkage of the cage is so small that the ¢$§e'positioh |
is not necessary to'bé'cotrected for the reopening of the

normal operation at ‘the time of the recovery of power,-if .-- - ---



of the cage can be specified i mediately. Therefore, there is no necessity
of such a preparatory operation as 15 has been carried out in a
¢conventional hydraulic elevator in order to specify a present cage position
for the rebpening of the nornmal operation ¥ ter the power recovery. By the
way, let us discuss a few points about the 20 time duration of the power
failure and an actual situation of the operation for service of the :
el-evator in thenlypl thei hgdrAslio efevhabrt ie weld dariamtiadmeds itrhe power
f@lure is not so long, for exanple, ten mnutes or so, the anmount 25 of
si nkage of theacagedasceowsthl Eheherdtihalcagd npenianicen riudenot Toeddwsary to
be corrected for the reopening of the normal operation at the tine of the
recovery of poeentrary, in ascasel pft suchyar dongc poweratfai Livus enals

mai nt ai ned in accordance with the ordinal maintenance rule. To the
contrary, in ae¥geedsfabouk Zhisty pswpuriy miauiesexdbeds diSomo thirty or
fourty mnputes, there is no 5 - situation where passengers are left in the
cage unti? theSpEHRaLiPBCHDEFE PBESENIErSadEendefs 18 the, cage unfd latde
usual |y rescued wi thin about tBirt m nutes. Therefaqre, in,view of the
actualsi tuat | BRUSE FREOSEESa PERaHSF BBssrogesyleRs Y itheRaFeRtite

operation 10 609010l e tia' LERIH AHoRd Phity RANRIS | Ure 1o better

Therefore, in view of the actual situation of the
k;z operation for service and the efficiency of the operation
10 control, the time duration of the power failure is better
to be discussed divided into a few cases; three cases in
the example mentioned above, i.e., a first case Qhere the
time duration is less than ten minutés or so, a second
one where it is between about ten minutes and thirty or
15 fourty minutes, and a third one where it is longer than
the second case. Further, it is to be noted that the
aforesaid times for classifying the time dufation of the
power failure are not fixed but greatly depend upon
various factors, main one of which is, as already
20 described, the state of the maintenance of the eleéator.
In the first case, since the amount of sinkage of
the cage is very small, the elevator can reopen the normal
operation immediately at the time of the recovery of
- power, without any correction of the cage position. If
25 the time duration of the power failure becomes longer and
gets into the second case, the cage position'is necéssafy
to be corrected in accordance with the method as alréady

mentioned.

[ S T



to be discussed divided into a few cases; three cases in the exanple
nmentioned above, i.e., a first case where the tine duration i$§ |ess‘than
ten mnutes or so, a second one where it is between about ten m nutes and
thirty or 15 fourty minutes, and a<hi§d~one where it is.longer than the
second case. Further, it is to be noted that the aforesaid tinmes for
classifying the tine duration of the power failure are not fixed but .
greatly depend upbh GR§¢ othkef bimer §urasipnoRE shewppwsr £2idyrs ready 20 7

described, the state of the maintenance of the elevator. In the first casﬁé

since the arRRFAMeF BUGKHengert RARdcAGEULES, dpy CORRREPOPRA NG| &Pattde can
reopen the normal operatjon imediately at the tinme ., of the recqvery of
bover . wi t NRACESSALS Fabif FaBF - RBecEgaCHES PPESALIPP 3§ Cargned owe
duration of the.power, failure becgnes bon er _and ge% into the second case,
the cage pos?%i® .?§19%€e§§%Y§'to BE & Prgffgﬂeiﬁ a g&r?&ﬁé@"ﬁFFﬁ'the

nmet hod as alf,ead nfio - - S I me ratiQn of the
power f% I ur%h%e%%é%sl%ugﬁgflﬁﬁﬁgr déﬁawf‘kguﬁssgi hgg'g%ﬁegﬁg?r&%h'g%too & he

o oneeat el agecrable, g8 mmERERRtAGn ek GRGR 51 S RRIIEYISE |

n
above. For the rescue o assengers, 5

oy a mnual gphistaleoda8peestit! 22borand bt Ringl (i aBRARIE drd t her

travel ed downward to a spec oor predetermned in advance and
stands by there to reopen the normal operation for

service. In this case, since there are no passengers in - \J

10 the cage,_nobody is inconvenienced, even though the
preparatory operation of the cage as mentioned above for
the reopening of'the normal operation is carried out.
Also, the same is true of the case where the power fails
during the cage travels with no passenger.

15 Thergfé:e, the following embodiment will be
cohsidered. Namely, the_measuted time-duration of the
powéf failure is judged by means of a few criteria
pro{iaed in advance. If it is shorter than a |
predetermined value, the elevator enters into the normal

20 operation f:om.the location where the cage stops at that
timé immediately after the power recovery;=without any
cotreétion of the cage position; If the measured time
ddration is longer than the predetermined value, but does
not exceed another predetermined value, the cage position

25 is corfected on the paéis.of the measured time duration

~of fhe power failu:e at the time of the power fecdvery

and thereafter the cage starts the normal operation from



¢

stands by there to reopen the nornmal operation for service. In this case,
since there are no passengers in 10 t he cage, nobody is inconvenienced,
even t hough tthe preparatory operation of the cage as mentioned above for
the reopening of the normal operation is ﬁgrgied out. Also, the sane is
trué of the case where the power fails dufi'ng the cage travels with no
passenger. 15 Therefore, the follow ng enbodi nent will be

Tldged by meanie hord A BHIGH {4 Bpetl Qe by id GBI LT (5,
b

"an a predet efJd; val el leSa 4 « NOr [

oper at i gn f ro%ﬁﬁ%‘c’at :tglr{:évdﬁ%r'e ﬁ?%@ﬁ -o’%%éﬁpﬁﬁgfuﬁ)n@%%g%? ately

after the po ' | bk f
Weix e b aldeHul ﬁ%%ﬁ%é&g%&d)l‘é%ée tﬁg}g@% g;laééééx?@eré

the neasured tine duration is |onger t ue, but does

not exceed angih@l HEefleleddid®d i Wagd Nen€dd® 1106 1O KOrmalis
corrected on the basis of the neasured tine duration of the power failure

at the tisme. ofopdrati®mw f foir iR V1sork ideripd i@ rtid ccafges sops t st t fiwapor nal
operation from 17 - the location which is specified by the corrected

cage positiontinfey tdigrce iim cidsis tdasecdselrcabd | e thawéeled excelees the

anot her predeterm ned val ue and the passengers have been rescued, the cage

enters into tlspeifiid floor ;ret stands ryn theré ocati on where the cage

stops at that In the following, the description will be made of

W the case where the time duration of the po#er failure

10 exceeds the another predetermined value and the cage is
traveled to the specific floor. Fig. 5 shows the_detailed
stiucture of a power failure time duration detector 25,
wﬁich is employgd in this case. The same reference
numerals repreéent the same com?onents as in Fig. 3. In

15 this detector 25, there is provided a two-input OR gate
301, to'which.the output of the detector 133 is applied
as one of the inputs thereof. An output of the OR gate
‘301 is led to a three~-input AND gate 303 as one of the
inputs thereof. The clock pdlses from the clock generator

20 139 are supplied‘to the.AND gaté 303 as another input
thereof. &n oﬁtput of thé AND gate 303 is led to clock
terminal T of the binary counier 145_as well as to
terminal IN of a one-shot multivibrétor 305, output Q of
‘which is led to another input of the OR gate 30l. The

25  output of the.multiéibrato: 305 is aiso led to the

microprocessor 23 through the line 27.

R L et 2T T RTINS



time, since in this case the cage is traveled to the specific floor and
stands by there. In the followi ng, the description wll be made of the case
where the tine duration of the power failure 10 exceeds the anot her B
predeterm ned value and the cage is traveled to the specific floor’ Fig."5
shows the detailed structure of a power fygilaure tine duration detector 25,
which is enployed in this case. The sane reference nunerals represent the
sanme components as in Fig. 3. In 15 this detector 25, there. is provided—-,

a two-input OR galghe3Qls e W GHindEs 08f Pthe Obotiheedel 46!, 001133ni shappl i ek
as one of the inputs thereof. An output of the OR gate 301 is led to a

three-input ANRAnplle sHowRs DHeconédeednpot ant baveoter TBG7¢l 0Tk psl ses
fromthe clock generator 20 139 are supplied to the AND gate 303 as
anot her inputagdumiedfin Wni®uéyampbé thatAdD gatpuslappearedatotermikal
termnal T of the binary counter 145 as well as to termnal  IN of a .
one-shot nul tgyy fter SDEctpunpbontesofromi thei inisdatdoanofhskei nput of
the OR gate 301. The 25. _output of the nultivibrator 305 is-also led to
the m crSopr oczsamk iy operationhin| the gounter. 145.. ARcOYLPRkeOfethPnal s

of the counter 145, [err] in the exanple shown, .is cohhe&tegétg sn I nverter
307. It is aonvemtes n30hi iscxuppliednhte antBarfudnRySeRfs the ANPBa4e

[err] after thirty m nutes fron1thf initiation. of the .
303. The reset signal from the microprocessor 23 is

applied to inverted reset terminals R of-botﬁ the counter .
145 and the multivibrator 305. In this power failure ~
10 time duration detector 25, as appafent from the figure,
the cohnection thereof with the.ﬁicroptocessor_23 is
performed'by Oniy two lineé. | | | |
If the power failure occurs,'ﬁhe output of the
detector 133 is.appiied to the AND gate 303.through the
15  OR gate 301. The output of thé inverter 307 is already
applied to the:AND gate 303, and therefore thgfclock
pulses are led to terminal T of thé counter 145 when the )
output of the deteéto£.133 is applied to the AND gate W,
303. The counter 145 stafts to count up the clock pulses,
20 | and when the cohtenf of ﬁhé counter:i45 beéomes egual to
the value cottespondiﬁg.to_thirty minutes, the counter
145 proéucés the'oufputﬁét terminal'dll. .The_inpgt of
tﬁe inverter 307 is changed to ﬁigh.levei by the output
of terminal Q13, so.thaﬁathe output thefedf, i,e., the
25 input of the AND gate 303,'disappeais thérebylfp p;évent
the clock pulses from béing.applied to the counter 145.

Namely, the counter 145 continues the counting operation -

only within thirty'minutes.
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5 counting operation in the counter 145. " An output of the inverter 307
is supplied tqQq a third input of the AND gate 303. The reset signal fromthe
$m croprocessor 23 is applied to inverted reset termnals R of both the
counter 145 and the mul tivibrator 305. Insghis power failure 10 tine
duration detector 25, as apparent fromthe™figure, the connection thereof
with the m croprocessor 23 is perforned by onIy tmn Iines I f the power

(gl e ocours L neoRUBRY oyl Y0 RO i fed g0 0ot
al T eady appl | esi?b@.ﬂehetewew 203w & Eﬁlﬁrnﬁiﬁﬁzﬁﬂtlﬁafé(}g%w'&%@{%' ed

to term nal t he counter when the output of tector

applied to thetANPeg# Qs391%-1nt-gl€héd)lﬂ‘itcﬁf 148 Stifeyvd0, Gt ic1gei he cl ock
pul ses, 20 and when the content of the counter 145 becomes equal to the

val ue correspopéilaest appliildd tHerdtes d iduppertl erehet milOtkshsatde 308 put

at termnal [err]. The input of the inverter 307 is changed to high | evel

by the ousput ehahges Hals [state sftdmai time wornEdanthefiisdeof .#nd dlEpEd
i nput of the AND gate 303, disappears thereby to prevent the clock pul ses -

from bei ng appQi etherecthbecomesrlawls. Inether dffor o uwhe milkfopmrde saeEs
t he counting operation only within thirty m nutes. -19- On the other
hand, during tR3 slensiespoutgutar® of the multivibrator 305, it can be
discriminated whether or not the power failure continues
\d/ ' " more than thirty minutes, namely the high level of output
10 Q means that the time duration of the power failurg was
less than thirty minutes and the low level thereof means
that the power failure continued longer than thirty
minutes. Further, if a terminal of the counter 145, from
which the input to the inverter 307 is derived, is
15 changed, the time to be detected by the detector 25 can.
be selected arbittarily.-
Referring next to a flow chart of Fig. 6, the
aforesaid operation will be explained. In the following

explanation, for the simplification of the description,

20 there is taken the case as an example, in which if the

time duration of the power failure is less than thlrty

\ w\

25 of the normal operation after the recovery of p wex..

However, it is of course that this embodiment can

combined with the foregoing embodiment.



applied to terminal IN of the nultivibrator 305 output Q thereof is

mai nt ai ned high. 1f, however, the clock pul ses applied thereto i sappears,
t.he mul tivbirator 305 5 changes its state after a tinme constant thereof
and output Q thereof becomes low If, fthggefore, the m croprocessotr 23 - -
senses output Q of the nultivibrator 305, it can be discrim hated whet her

or not the power failure continues nore than thirty m nutes, nanely the
high level of outgyl ¢h@ £10W @R WRFilGIE 6] Brepy @O 603 LI BOBr -
failure was less than thirty mnutes and the | ow l'evel thereof means that “u
the power fagbunetCeRipreisdht @teys idRtHeipidcdBsiticopdratima, bt a
termnal of the counter 145, fromwhich the input to the inverter 307 is
derived, is the phehomend ddtardimg tin heladlantarbbyEddne thed ect or 25 can
be selected arbitrarily. Referring next to a flow chart of Fig. 6, the

af or esai d opeceureende lofodhe paverrdailluneccd dHeovienpweay dheieot , f or

the sinplification of the description, 20 there is taken.the case as an
exanpl e5 in similarlyt to tsteps @i R0Ddfanha2Wowin Figl he is | ess than
thirty mnutes, the correction of the cage position is not carried out and
the | ocation, at Wwrdng Hhe Rawen dfpekn dihe tneamal Heherbeth Ithe, is
specified for the reopenin%iZS_ of the norjmal operation after tﬁe
recovery of FoNaterdfd &nd ithe ong-shat Jltiyi -?ﬁ@’en@)‘bﬁimtc ear ¢
conbined with the faor %oitq‘ge enbodi nent

or reset reset signal from the microprocessor 23.
If the power fails (step 601), the cage begins to sink Q_)
10 (step 603), and the counter 145 initiates counting up the

clock pulses from the clock generator 139 and produces an
output at terminal Q13 thereof after thirty minutes. If
the power recovered within thirty minutes, output Q of
the multivibrator 305 is maintained at the high level.

15 If the power failure continued longer than thirty minutes,
output Q of the multivibrator 305 changes to the low
level. .

After the power recovers, the microprocessof 23 o
starts to execute the processing of Fig. 6, and the state ~

20 . of output Q of the multivibrator 305 is at first

"discriminated (step 607). If output Q of the
multivibrator 305 is "1°%, the processing operation of
Fig. 6 is ended, since the time duration of the power
failure cases within thirty minutes and therefore the

25 amount of sinkage of the cage is not so large.

If the state of output.Q of the multivibrator 305 is

*0", a command ﬁor;t:aveling-té a specific floor is diven
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-20 - In the flowgchart of Fig. '6, steps 601, 603. and 605 do not represent
steps, of the processing operation, but the phenonena occurring in the

el evatpor fromthe occurrence of the power failure to the recovery thereof,
5 simlarly to Steps 201, 203 and 205-i21F+g. 4. During the power is in
thet normality, both the counter 145 and the one-shot mnultivibrator 305 are
cleared or reset by the reset signal fromthe m croprocessor 23. |f .the
power fails (steptBelyagehdstege6ldji.ns The ciagle tontinteisekosdIavednd t he
counter 145 initiates countiQ%.up the clock pulses fromthe clock generator
%39 and producestid shepspesdficr filogr Qeteckorcdil getectshithey speqitfds | f
t he power recovered within thirty mnutes, output Q of the nultivibrator
305 is nmintai H2AOAt (BREPhAGR)-evdif. the cager reachesand Stiopse atorttheued

| onger than thirty,ntnut§§, out put of the |'tivihrataor 305 changes to
the | ow | evel . SREFAEiCnE 198 Kar Pasid iongr Miche dso Sty ed

il ivi brator S04+ 45aF SpAACHa By AR WA CEPESSSOEALLYE AhRR (O of he
Gince the t| meSHBPARAGN EAPOEn A HERO P Il 1 APty sod i RF BRI nut s
the state of odfSHEnRAN Tid" hef it s TR e ilecth g & 1
traveling to aF%B?C%fﬁ% fhag.is given
According to the present in?gntion, the position of
s 10 a running cage can be finely detected. 1In addition, it
is possible to eaSily:specify é location from which the
elevator is to reopen a normal operation after the

recovery of power, even though the cage sinks due to the

power failure.



-21- to the cage (step 611). The cage contihues to travet—dntil the
specific floor detector 41 detects the specific floor (step 613). |If the
cage reaches and stops at the specific floor, the cage position, which is
tqred in RAM 5 113, is replaced byﬂe vaI ue representative of*the
sp flf:C floor (step ﬁlS) nanely, the’cage position within RAM 113 is
initia |z mMgen, the processing of Fig. 6 is ended. According to the
pr esent +Hﬂﬁ§+<ﬁr the position of 10 ~ a runni ng cage ‘can be ?lnely —
detected. In addition, it is possible to easily specify a |ocation from t;
whi ch the elevator is to reopen a normal operation after the recovery of i
power, evem, though tAspargeusi fbs detectingetipovpositionref a caydl i - 1.
Apparatus for detecting the position of a cage in a hydraulic eIevator
sai d apparaathydraulicli elevatens $aidgappavatug fnpluddngsr every 5
predeterm ned di stance of the travel of a cage; neans for counting pul ses
generated by sai d pureangecfer generating @OP%%¥%|ﬁ°Fh%V€§§e posi tion; and
means havi ng a backup gomer for storing the optained ositi whérein

there §s fRredeternined distancerof Fhestravglift ‘Pl?@ggur‘g??ﬂﬁ gf’r

counting pulses generated_by said pulse_generating means to
obtain the cage position; and means,having a'backup power
for storing the obtained cage position;.wherein there is
further provided means for measuring the time duration of a o/
10 power failure, when the power fails, and
a location of the cage, from which the elevator
is to restart a normal ogeratiOn'for service after the
power is restored, is specified on the'basis of the time
duration of the power failure measured by said measuring

15 means.

2. ' Apparatus according to claim 1, wherein the
amount of sinkage of the cage during the power failure is
obtained on the basis of the time duration of the power
failure measured by said measuring means, the cage

20 position, which is stored in said storing means just before .
the power failure, is corrected by the above obtained
amount of sinkage of the cage, and the.location of the
cage, from which the elevator is to restart the normal
operation for service after the recovery of power, is

25 specified by the corrected cage position. ,

A



io power failure, mhen The power fai'ls, ‘and a | ocation of the cage,  from
phi ch.the el evator TS to restart a nornal ‘operation for service after the
ower is restored, is specified on the ba? s.of the tlne duration of the
power:failute neasured by said neasuring g nmeans. 2. Appar at us
according to claim 1, wherein the amount of S|nkage of t he cage during the

power failure i's oPtai | S.0f t me dyration of the power
fait ure neasured by sai ﬁ%ﬂ%ﬁ@?ﬁggﬁég%éng g g position, which is

st\ayed in sauhéxt@mnehaeaméum%fb%fﬁﬁ#ﬂe;é)%‘ic& %ﬁée%iﬁ i?ﬁ[ﬁ;&ﬁgeby

t he above obtai ned anount of sinkage of the cage, an Pi6h

cage, from whirgh w@rs@evasakag@ taﬂzoru‘?ﬁt gietr tJ}?mO;I e g@@%ﬁhéan i hor

service after the recovery of power, speci e cofrected
cage pOSItIOﬁdvanc83by3theAQEﬁ@aB%§d%%BHW3ﬂKkHé)ﬁ&é@f“f%lf@?ﬁehgagﬁ?ed
anount of sinkage is calculated by multiplying the average sinkage anoun

per unip ti mbyhifidefeaduagngnmeaps.the time duration of the power failure

measured 5 by said nmeasuring neans. 4. Apparatus according to claim 2,
wherein the correction of the cage position stored in said storing nmeans is
carried out only in the case where 10 the tinme duration of t he power

failure measured by, saiapparatus according to claim 2,
wherein the correction of the cage position stored iﬁ
said storing means is carried out only in the case Qhere
10 the time duration of the power failure measured by said

measuring means exceeds a first predetermined value.

5. Apparatus according to claim 4,

wherein the correction of Ehe cage position stored in

15 said storing means is carried out only in the case where
the time duration of the power failure measured by said
measuring means exceeds the first predetermined value and
is shorter than a second predetermined value which is
larger than the first predetermined value.

20
6. Apparatus according to claim 5,
wherein the cage is moved to a specific floor
determined in advance when the time duration of the power
failure measured by said measuring means exceeds the

25 second predetermined value.
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measuring means exceeds a first predeterined val ue. 5~aApparatus according §
to cltaim 4, wherein the correction of the cage position $fored in 15 3
sai‘d storing neans is carried out only in the case where the tlne duratlon_[*‘
of the power failure neasured by saidpgreasuring neans exceeds : the‘ﬁlrst-
predeternlned value and is shorter than a second predetermn ned .val ue which

is larger than the first predeterm ned val ue. 20 6. Apparatus according to

claim5, wherein the cage is noved to a speC|f|c fl oor determined in el
advance when the.ti mapghamiton B6r tdetPoreng [ ehe Upss TEpeHr e By sai d i,
measuri ng means exceeds the 25 second predeterm ned val ue. - -24- 7. %

Appar at us tageddirec ihy@rahel poselevatof, acergeruated hyabsbhhtigl Eyat or,
constructed substantially as herein described with reference to and as_
i I'1us- tra&edheretime desxonideed ivithireefergnce to and as illus-

trated in the accompanying drawings.
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