;o ;<=e3erjjknn|Dr6zrTr26 June, 2003 1 SPECI FI CATION PONER SOURCE DEVI CE
FOR A.C. ELEVATOR 5 TECHNI CAL FI ELD The present inveg Jane, 2003S to

i nprovenents in power source devices for a.c. elevafors. ND ART As
shown in FIG 16, elevators generally have a well 10 bucket construction
whi ch conprises a rope 83 wound on a hoist 82 and provigded with an el evator
car 8 connected to one end thereof and a counterwei ght HWMHNMMWHMMM&tO t he
ot her end thereof. The weight of the counterweight is s to be
in balance with a | oad corresponding to 40 to 50% of 15 the*ao@¢2td novabl e

| oad. Wt IsPECAgreAsION power el ectronics devices and techni ques for
controlling these devices in recent years, inverter drive systens are

pl aced into use which conprise an inverter 3 for supplying voltage-variable
frequency-variable 20 a.c. power to an induction notor of the hoist 82 as

i [T ustrat egyr@r seoRef RRIER! pd© Aidt madareper the e'ﬁmmmmnwmmmmmb When
the car as fully occupied is |ifted or when the car 2 1s

| owered in an enpty state with the elevators of the invertegg,gdrive type,
there is a need to increase potential energy, so that the increase of
energyci s I the power source 1 to the induction notor through
an congerﬁg#%@&gggngEgﬂg inverter 3. Such an operating node is terned a
"load lifting &@gration." Conver sely n the car is Iif%ed.in an enpty
state or is | owBFeBTS8RF| 1 RECHFI ot {FRECKETERtFal &Yy is to
be decreased, and the decrease of potential energy is converted by the

i nduct i on SRYGE £6Viges| E8Fr# cCen® A MSect ric power) and returned to the
inverter 3. This operating node is terned a "load | owering operation,” and
t he power 3&?&950p§5u938d to the inverter 3 is ternmed "regenerative power."

Unl ess this regenerative power
As shown in FIG. 16, elevators generally have a well

10 bucket construction which comprises a rope 83 wound on a
hoist 82 and provided with an elevator car 8 connected to one
end thereof and a counterweight 81 connected to the other end
thereof. The weight of the counterweight is so adjusted as
to be in balance with a load corresponding to 40 to 50% of

15 the rated movable load.

With progress in power electronics devices and
techniques for controlling these devices in recent years,
inverter drive systems are placed into use which comprise an
inverter 3 for supplying voltage-variable frequency-variable

20 a.c. power to an induction motor of the hoist 82 as
illustrated for speed control to lift and lower the elevator
car B.

When the car as fully occupied is lifted or when the car



is treated by sone nethod, the input voltage of the inverter 15 wll
increase to break control elenents. Accordingly alreglyuheowpese a net hod
of returning the regenerative power to the power sofilfce USINg a converter
conprising transistors and adapted to regenerate the power source, and a
met hod of dissipating into air the reg@nerative 20 power as converted to
heat by resistance. The fornmer nethod is used chiefly for high-speed

el evators in high-rise buildings, while the latter method is used for

medi um to | owspeed elevators in mediumto | ow buil dings. 26 June. 2003
3 The conuer lewetred tigeahnempiey fstratsr wigibthatheexhiebiatera 8f gtheonver si on
efficiency, affords a power factor of nearly 1, is therefore very

excel | ent i nfiglr thas drheede gpbackhOfe Niaressided iR iakrexpensb¥ven@Rpar at us. On
the other hand, the 5 |atter nethod is easy to control and inexpensive in

appar at us,edililgyhasol REabr ehl ef afe el Nk |L:idy SReLaKpYtLhI 219 @fd i ci ency

since the regénerative power is released as heat. For use with electric

t f i | ) ) i b d which
O 0 ool 3z 8LCY AL o 3 RN s HPUH 068 A33n e S

conpri ses PE™T0 Battery connected 1n par a Wi ower supply unit

of congtant_ vqQltage_an o,be charged wi_th, regenerative power wh t.he
el evat §r r?o’}do%ﬁesqgggéggr%a% éd,scuscg]c% it teg:ta ﬁéggap?gfgylséhltéé)fﬁ/é saup'g\{&laéis
current ta.the notor when the notor is accelerated [JP- : .

S5 4839 107 L n NP ARGOPt b SUY SE8 SJneT B0 St ecRbVT Sel FERbEH 2% her e
must be a specific corresponding relationship between the voltage

regul ati orf r SCedE i &8 bPWehed rattFrVh s VHithe BassedPegsnvEREi ng t he
a.c. output of the power source to direct current and the voltage

regul at i orPIRIdEe ARSEigYs 167 Lo e higte3dsedhachdhia degrieasdi pficult to
design a rectifying circuit and battery which will fulfill such a

cor r espond@aigEntdiadt iepnegioypis TR Ve heeriopodhrl idwrctd omagothe pPobl em of

being difficult to realize. Accordingly, an object of the present invention
is to 10 26clretei @Ry (electric power) and returned to the inverter

3. This operating mode is termed a "load lowering

operation,”" and the power to be returned to the inverter 3 is

termed "regenerative power." Unless this regenerative power

is treated by some method, the input voltage of the inverter
15 will increase to break control elements.

Accordingly already known are a method of returning the
regenerative power to the power source using a converter
comprising transistors and adapted to regenerate the power
source, and a method of dissipating into air the regenerative

20 power as converted to heat by resistance. The former method
is used chiefly for high-speed elevators in high-rise
buildings, while the latter method is used for ﬁedium— to

low-speed elevators in medium to low buildings.



provi de a power source device for a.c. elevators which achieves a high
energy utilization efficiency and which is neverthelfggiasy2003real i ze.

DI SCLOSURE OF THE | NVENTI ON b The present invention provides an a.c.

el evat or having a commerci al power source, an inverter operable with the
power from the commrercial power source for generating a.c. power, and an
electric notor to be driven with the a.c. power generated by the inverter.
A power source device for the a.c. 10 el evator conprises a

rechar geabl e/ di schargeabl e battery, a charge/discharge circuit for charging
and di schar gi ngridecdididrefey, fapdugeCOnt tRE £bFkat IndtHoL @xhABhkENg the
voltage to be input to the inverter according to a predeterm ned voltage

command SepYgRGcafver SidIRierYaliuachy sepbrak!i ngoddie A Rretat he, o the
charge/ di scharge circuit, the battery being chargeable wth regenerative

power {1 0m { Neg ehiREl 4 dTRESY: oK1 BBHLST ¥ DohDD GRETANBAR ggnerate pover

and supply the power to the inverter. The pr erm ned voltage command has
a val ue 20 i t astant _vol tage higher than full - e
Fectifiea orEasiEard dn Saehar T Bhndratit c 7 Hhe bhRFEFade e
circuitshai ﬁ chargﬁgﬁgntrol el enent forlclo ing a chap%e circuit and a

di scharge &BhEToI™ S SG°Y 96 CoRhECL2668 ANTXRERE Py P ARRATAYS/
circuit, apd the gﬂgg e control_elenent and the di scharge control el enment
are on/ of f Putolas ihe R OdnPEIRPedOBy 1R henes Y riildiZzidgi t . The control
circuit alternately turns on the charge control elenment and the discharge
control el 8FERELIRCHIHidGRattdiey reqangEathde dPResar ke e as®d @syheateor di ng

to 5 the charged state of the battery or the operating state of the
el evator, the cbo¥reie diitduielegitréesmpheraniperdviviolg tedevators, a

power source device has been proposed which comprises a

10 battery connected in parallel with a d.c. power supply unit
of constant voltage and to be charged with regenerative power
when the elevator motor is decelerated, such that the battery
chiefly supplies current to the motor when the motor is
accelerated [JP-B No. 53-4839(1978)]. With the proposed

15 power source device, however, there must be a specific
corresponding relationship between the voltage regulation
characteristics of the rectifying circuit for converting the
a.c. output of the power source to direct current and the
voltage regulation characteristics of the battery, whereas it

20 is difficult to design a rectifying circuit and battery which
will fulfill such a corresponding relationship. Thus the
proposed device has the problem of being diffiéult to realize.

Accordingly, an object of the present invention is to



charge control element and the on period of the discharge control el enent

relative to each other to determne the priority ofgﬁggﬁgbmigggthe char ge

circuit or discharging by 10 the discharge circuit. , the input
voltage of the inverter is controlled to a constant |evel. For exanple
during the |l oad | owering operation, regegnerative power supplied fromthe
notor via the inverter is delivered to the battery for 15 charging, while
during the load lifting operation, the power generated by the battery is
supplied to the notor via the inverter. The control circuit conprises

di schar ge restréctiqg%neans for restric#inqithe ischarginﬂ.og the battery
and 20 chaP§RV1%%t3 iRy SPRERE FEV PestPT ity FHFY 2EREPGIHICBE t he
battery. The charge restricting nmeans of the control circuit prevents
char gi ng ofCRhevemia eriIh SosroNeUERA? gRb A fiF it ansy BRG: ¥Ry CBxtRedi ng
about 80% of the rated capacity thereof 26 June, 2003 6 to thereby
prevent ovBP¥RBERRIRSS BRSYitocharddzeestricti ng neans of the control
circuit prevents discharging of the battery upon the charged state of the
battery dr BppChOSHRE W ABUINFBOTEONt he rat ed capacity thereof to thereby
prevent 5 overdi scharging. The charge restricting nmeans and the di scharge
restriching neaflse gfrédmntcdmiviealtionr pruotidesnan ses.a dlieviatter bavingtaf or
inmposing limtation on the deviation of the input voltage of the inverter

from the vebihgecLommpsukr heieek, il Theethar ol d Wwilitheftheaporef the
limter circuit is set to zero upon the charged state of the battery

exceedi Nng gPewt tBO%SHmd 8 NaRGesaBBGrEY FhereHeratinigdiaselapgqes] de
limter value of the limter Circuit is set to zero upon the charged state

of the batLanyafr 0PPE g LHRYARQULE30Q: 0fn LREH IHALLE CaRAMelt Y T her eof .
The control circuit conprises a discharge preventing nmeans for preventing

dischargingeggrgggdbg§t@5g iHV¥¥té}. A power source device for the a.c.

10 elevator comprises a rechargeable/dischargeable battery, a
charge/discharge circuit for charging and discharging the
battery, and a control circuit for controlling the voltage to
be input to the inverter according to a predetermined voltage
command serving as a target value by controlling the

156 operation of the charge/discharge circuit, the battery being
chargeable with regenerative power from the electric motor,
the battery being operable to generate power and supply the
power to the inverter.

The predetermined voltage command has a value

20 corresponding to a constant voltage higher than full-wave
rectified voltage of the commercial power source. The
charge/discharge circuit has a charge control element for

closing a charge circuit and a discharge control element for



predeterm ned condition. The control circuit conprises a charge preventing
means for preventing charging of the 20 battery undeg Jule¢@003 N ned
condition. The control circuit further conprises nmeans for presetting
capacity measuring neans for neasuring the capacity of the battery, upon
conpl etion of charging of the 26 Jun®/1 2003 7 battery, and neans for
resetting capacity neasuring neans for nmeasuring the capacity of the
battery, upon conpletion of discharging of the battery, whereby an

accunul ated error of the capacity neasuring neans is elimnated. 5 The
control ¢! Efdlinf AMRYis202, §RABS LOL ¢ CNANDILHE Qi ol 6HREGL NG AR 1 he
battery to constant-current control and changi ng over charging of the
battery to_¢ t ant.-current control n s for getecting the internal
resistancea%ﬁwg %3%iﬁéﬁggfeb§88 r8g %+é®%h§¢§g%ﬂogﬂﬁfggge of the battery 10
during discharging and the term nal voltage of the battery during charging.
Accordingly, the life of the battery can be judged fromthe variation of
the internal resistance. The power source device of the present invention
conprises an output contact provided between an input 15 term nal of the
inverter and the control circuit and controllable for opening and cl osing,
a conparator for conparing the input voltage of the inverter with the

term nal voltage of the battery, and control means for closing the output
contact upon said input voltage exceeding said 20 term nal voltage, whereby
rush current i s suppressed when the output contact is closed. BRI EF

DESCRI PTION OF THE DRAWNGS FIG 1 is a circuit diagramshow ng the
construction of 26 June, 2003 8 a power source device of the present
invention. FIG 2 is a block diagram showi ng an inverter and the
construction of a PW control circuit of an a.c. elevator. FIG 3 is a

bl ock di agram showi ng the construction of a 5 control system of the power
source device of the invention. FIG 4 is a block diagram showi ng different
construction of like control system FIG 5 is a waveform di agram of
triangul ar waves and a control signal. 10 FIG 6 includes waveform di agrans
showi ng the sane when the input voltage of the inverter is altered. FIG 7
is a flow chart showi ng an exanple of procedure for realizing a capacity
meter by software. FIG 8 is a flow chart showi ng an exanpl e of procedure
15 for controlling charging and discharging. FIG 9 is a flow chart show ng
an exanpl e of procedure




for controlling standby charging. FIG 10 is a flow chart show ng an
exanpl e of procedure for presetting (resetting) a caGyne 668 20 FI G

11 is a bl ock di agram showi ng an exanpl e of batteryTonprrsrng a plurality
of units. FIG 12 includes bl ock diagrans show ng an exanpl e of

construction for judging the life of th® batteries. 26 June, 2003 9 FIG
13 is a flow chart showi ng an exanpl e of procedure for judging the life of
the battery. FIG 14 is a block diagram showing a circuit for suppressing
rush current. 5 FIG 15 is a block diagram showi ng another circuit for

S“pprESSiﬂ&nﬁﬂ%ﬂjﬁﬁgFﬁﬁEheFEg?tgﬁliéi?c@i@?k di agram show ng the

construction of "an vat or e rnverter type. FIG 17 includes graphs
showi ng variatigns in.electric 1% r_durjng the Ioagﬁlif ing operation
2nd 1 oad over (T Sdtgeiof 5rukh BFECEREr el BRS E ChecARRITRG oUT THE
| NVENTI ON The, wer_ source ggv'ce of this invention for a.c¢c. elevators wll
be describ%ﬂniéginﬁ%q?ﬁﬁétép Ehdt 8FRAEFR SRS éﬂﬁﬁﬁpﬁeﬁPs and to the
drawi ngs. Throughout the draw ngs show ng the enbodinments, like parts wll
be desi gnatEteA e Gherdrennd AlfEharse abie watteator- pRceesdir b
repeatedly. First Enbodinment A rope 83 is wound on a hoist 82 to be driven
by an 20 i Be@ceharoetbtsdrateMods thobattarFlar the Apegladiagostese 8fis
connected to one end of the rope 83, and a counterweight 81 to the other
end of thethepel&&tdihe tdhec coptwed supphitdaitens aheommeperabdpofethsour ce
1 26 June, 2003 10
charge control element and the on period of the discharge
control element relative to each other to determine the
priority of charging by the charge circuit or discharging by
10 the discharge circuit.
Consequently, the input voltage of the inverter is
controlled to a constant level. For example during the load
lowering operation, regenerative power supplied from the
motor via the inverter is delivered to the battery for
15 charging, while during the load lifting operation, the power
generated by the battery is supplied to the motor wvia the
inverter.
The control circuit comprises discharge restricting
means for restricting the discharging of the battery and
20 charge restricting means for restricting the charging of the
battery. The charge restricting means of the control circuit

prevents charging of the battery upon the chargéd state of

the battery exceeding about 80% of the rated capacity thereof



is converted by a converter 2 to d.c. power, then input to an inverter 3
and converted to a.c. power. The inverter delivers gg Euﬁe ggg;nt to the

i nduction nmotor 1M The inverter 3 is controlled by M control 5
circuit shown in FIG 2. Stated nore specifically, the inductor notor 1IMis
provided with a pul se generator PG for édetecting the actual speed of the

el evator car 8. A speed command 4 for the elevator car 8 and an out put
signal of the pulse generator PG are fed to a speed adjuster 5 to prepare a
10 speed deviation signal, which is fed to a frequency-vari able current
command c ' [ ' : I I3 Gt pﬁrﬁecsh - i abl e
current ngﬁgﬁg?eagi%ﬁe?énféalggﬁgﬁ?pﬁ 'wé@%gP cgﬁﬁ%%ﬁ%%ﬁggéFgﬁé for this
circuit t pate P ontrol_ si.gnal.. This signal _is fed. tq the inverter
3 for theteBREP8EGeRs PORFRSE ‘el Prere il A9%ar it i & 1. the

i nverter has _ input termnals a ,_Wwhi ch _have connected theretq a power
Sour ce. ci PAGLETYOBHRRF B nG 9 She FaRfoiit SHe. PAECROYERT SRR BaERUL ¢ 10
conprises a battery E conprising secqndar% cell s such as 20 nickel - hydrogen
cell's, andPRubafPoptt FRAsTateA Capacity £hgrgod pai Ehorehly Rkevent, D2 for
controlling the charging and discharging of the battery E. For exanple as
shown Pn PVerdischardgipdttery E conprises a plurality of units in 26
June, 2003 11 accordance with the capacity of the el evator, each of the
units conprisi AheechhrgeeréstBlctiing neefner endethe #i&hargehe battery E has
connected 'thereto a capacity neter Q for detecting the quantity of 5

char ge t hersdfrichdogt mransi df Ltlamdantmodnicidendtt opmBFisés t & olighi tere
capacity meter Qis described as being a hardware instrunent connected to

t he battergircnith€oretifpossnqolihittaticth o thehdanikbsdbhusenthduinpean be
measuring nmeans as software for calculating the capacity fromvariations in
10 the cuncnfagdebgcthe bMvéheefUffanttideteittageREomibfd Thésedt f| ow chart
showi ng an exanpl e of procedure for realizing the capacity nmeter Q by

sof t wgpe. Thie" ThardeCdhHENLih O v ULEH “o¢ fihpicbheccuehenti dejactor RT
in step S-41, and the current is processed for averaging in step 15 S-42.

Next, an apeledohdpbnVehdechir§&d etk ¥ ItheSbaR terd3exapd i nquidy is
made in step S-44 as to whether the anperehour value' is above 0. If the

inquiry i s@answered E?t%ﬂecgﬁgﬁi%yetll%&te%tf.s'fﬁefg_iégﬂ‘@réé)—é:ﬂbﬁapk whet her the

anpere-hour value is |ower t the answer is affirmative, step S 20

46 foll O\A/slifrﬁt%gj %‘1%90@?118”?&'1{?&@5 N 98 gkl ttgezieggg‘il%é_{’hg&}ét o

S-44 is answered in the affirmative, on the other han ste ol | ows

Egp;g! f;' ﬁ%\h%é&%% YTRAL 97 + KA PO e OREPIINY YeibbPaBodl 584 CYE RS the
15 rated capacity thereof.
The control circuit comprises a discharge preventing
means for preventing discharging of the battery under a
predetermined condition. The control circuit comprises a
charge preventing means for preventing charging of the
20 Dbattery under a predetermined condition.
The control circuit further comprises means for

presetting capacity measuring means for measuring the

capacity of the battery, upon completion of charging of the



26 Juae, 2003 12 percentage fromthe result of calculation of the discharge
amount or charge anount, and the cal cul ated capaci txgig' gufd 2008 capacity
menory in step S49. Further as shown in FIG 1, the™Dattery as connected
5 thereto an energency power source sup7ply circuit 11 serving as a control
power source for supplying the power of/ the battery E in an event of a
power failure or |ike energency, and an energency contact 12 to be opened
in the event of malfunctioning of the power source circuit 10. 10 The

out put signals of the current detector RT and the capacity neter Q are fed
to a cont it teinyGuahdO9mean®r £6i Nge e A iGTP CRPRGE @K, maRFudi K MESRONHNY
control signal prepared is fed to the pair of transistors Trl, Tr2 to

control theadsiuhgvehbasgp¥abty s it IDMEISS, 3pbR Bompist Itage as
will 15 be describe |at er]IC> FI 3 shows a corﬁirop sys?e% regtlpl{lz%fc} by the

power sourfieHarednly ¢ 8Rd ﬁ?t@%%@p,{/;vg‘lefébryc Wit a%cuﬁg%gggla edet g mped

vol tage command, "t hé i nput vo of the i nver s negatively fed

back, and e i.ati.o i a i s passed .thro a transfer function Gl
and i ni tetlrﬂécic% \élc?tt OQﬁggggﬁ}b? en[f)‘:élar%sbalScda Wagggwand i. A current val ue
fromtlge curre det e tog1 RT is, net([gﬂativ,ealg fed back to the current command
i, and’the deviati 6RP&EGhaf1T S hptRPRG SES BFGRSator SHaReing @¥ehst er
function %I 26 .June, 2003 13 The conparator 21 conpares triangul ar waves
a from a tFiSEGHIdrIndyemgERe rea ey thFons tamtyGrrsPRharoRr e tand
transfer function G to grepare a control signal C for the pair of
transi st ordepILnITOYerAChapging eherhe Intterny donseassantoceheenase of t he
second transistor Tr2 to nake the two transistors Trl, Tr2 different form
each ot hercantr&dnd@edi Brapsr for. dFprcebrmnihe iimternadasesibbarce hef vol t age
of the commercial power source 1 is 200 V, the full-wave rectified 10
vol t age obithf had tlerynPesedconviehe epemina lusiwdltiageabduthg8battedhen t he
vol tage conmand shown in FIG 3 is set at a constant voltage higher than
t he f U0l - v noectiischedgintt agd, the etgrminaA5F o\ talglee ofonheobasystem fro t he
power source circuit 10 effects voltage control so as to maintain the input
vol tage l¥wemoichiargingver terco?dahgly) vYhe Wiefe tdie tHypWBatt@dyaganVab is
350 V, the deviation

be judged from the variation of the internal resistance.

The power source device of the present invention

comprises an output contact provided between an input

15 terminal of the inverter and the control circuit and
controllable for opening and closing, a comparator for
comparing the input voltage of the inverter with the terminal
voltage of the battery, and control means for closing the
output contact upon said input voltage exceeding said

20 terminal voltage, whereby rush current is suppressed when the
output contact is closed.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a circuit diagram showing the construction of



signal ais zero, the current conmand i to be delivered fromthe [imter
circuit 20 is also zero, and the control signal C i@ opgrator 21 is
given a pul se waveform wherein on 20 period is equal" To off period as seen
in FIG 5. As aresult, the two transistors Trl, Tr2 repeatedly alternately
conducts for the sane period of time, Whereby t he battery E is charged and
di scharged alternately for the sanme period of tinme in 26 June, 2003 13/1
repetition, thus acting to maintain the input voltage of the 26 June,
2003 14 inverter 3 at 350 V. Wen the input voltage Vab dropped bel ow 350
V, the conf iRes! gBakcE debiversd fHOPARnt0RRIEALPbn21 assunes a pul se

maveforn1haV|ng a short on period and a long off period 5 as seen in FIG

6(2), Consequenily, athe [15o0c AR SLPnlLlinS 28hoLbEPed: I grpper 1 od and

t he second transistor 'S exten on p Iod, “maki ng ar gi ng of
the batter Qmi napt _ oyar the c thereof to ra| the |nput
vol t age Vc)b/ntS élgglen ?g @i’% ‘%ﬁd’%]\ﬁwgn fRe® |ﬁpu? 'ﬁ age Vab
exceeded 350 V,_ the_control n C del i vered fromthe conparato
assunes a pulsgqﬁavéfbﬁn?h3¥?ﬁ §;4QﬁﬁT(ﬁ?ﬂ&épﬁb& EnGCRSERBF Lt 1O €r|od as
seen in FIG 6(h). Consequently, the second transistor Tr2 is shortened in
on perlcijﬂﬂ$qﬂ%esﬂ§F§P 95 FhaRe¥ebrsonycy deglcen@ddtha dRVERFIUY, maki ng
charging of the battery E predom nant over the discharging thereof to |ower
the input vol t #&. véblﬁoa3§bovk dihronmuahgwimy dhEdegrnhintens tcamn ery E
is discharged in FIG 1 is fromthe battery E through the coil L, current
20 det ect ovf R kendonssohdsysbemi stor Tr2, and back to the battery E. The
usual path through which the battery E is charged is fromthe inverter
i nput term nal EXG.viSaishe waeefercydioytactofl 2 rifangsil ater ansest amd T |
current detector

control signal.

10 FIG. 6 includes waveform diagrams showing the same when
the input voltage of the inverter is altered.
FIG. 7 is a flow chart showing an example of procedure
for realizing a capacity meter by software.
FIG. 8 is a flow chart showing an example of procedure
15 for controlling charging and discharging.
FIG. 9 is a flow chart showing an example of procedure
for controlling standby charging.
FIG. 10 is a flow chart showing an example of procedure
for presetting (resetting) a capacity meter.
20 FIG. 11 is a block diagram showing an example of battery
comprising a plurality of units.
FIG. 12 includes block diagrams showing an-example of

construction for judging the life of the batteries.



26 June, 2003 15 RT, coil L and battery E, and back to the inverter input
termnal b. Wien the transistors Trl, Tr2 are off, td@ Jiid, 2008ts to

i nst ant aneously pass the charge current or ' discharge current of the
battery E through the diode D2 or D1I. 5 In the case where the charged state
of the battery E detected by the capacity neter Qis, for exanple, up to
30% of the rated capacity, the discharge-side limter value of the limter
circuit 20 shown in FIG 3 is set at zero to effect charging only, while if
the charged state of the 10 battery Eis, for exanple, at |east 80% of the
rated capacitygitheighasgg- sisle didid efhowainde aaf ekBRpl énbt eprsddditiet 20 is
set to zero to effect discharging only. This precludes overchargi ng or
conpl ete dRCHAGGLIRG tRe Tl Ve Ar R ENPRA drf e to the battery. 15 For
exanple as shown in"FIG 4, alimter circuit 20" having a discharge-side
limter val ue e d Lmter cj i 20" hayl C ge-si ze
limter val ue %?Gée?g g?eag%%%g%téiﬁfﬁigg#grﬁeg ?oggg?Pﬁ$t€$gcircuit 20
havi ng a,charge-si.de and, a discharge-side |imter value (> zero), and 20

di schar ge PESHKSTEF Yy =80t ATS42C thar ge prohibiting switch S3 and a

char ge-_di schar ermtting swtch S2 are arranged ipn the reay of and
connected to t%ﬁ e LPnifef Ef?%%iQE?ﬁﬁFW %ﬁ?w¥§ﬁda?8FgF§sﬁéE??H%l L These
switches are on/off-controlled 26 June, 2003 16 by the procedure shown in
FIG 8. APYRRFASSY™Is 'HEHeCPR Rep S-1 as to whether the capacity is bel ow
800, and if the answer is affirmative, the charge prohibiting swtch S3 is
turned off in St%p $62isNaxbleck diagpars showimg e cpnpsraabonsof o

whet her the capacity is below 30% and if the answer is negative, the

di schar ge 3r chlisviatiorg ofwithehistersex ukyre. off in step S-4, and charge

FIG. 17 includes graphs showing variations in electric
10 power during the load lifting operation and load lowering
operation of an elevator.
BEST MODE OF CARRYING OUT THE INVENTION
The power source device of this invention for a.c.
elevators will be described below in detail with reference to
15 embodiments and to the drawings. Throughout the drawings
showing the embodiments, like parts will be designated by
like reference numerals and will not be described repeatedly.

First Embodiment

A rope 83 is wound on a hoist 82 to be driven by an
20 induction motor 1M as shown in FIG. 2. An elevator car 8 is
connected to one end of the rope 83, and a counterweight 81
to the other end of the rope 83.

The a.c. power supplied from a commercial power source 1



di scharge permtting swtch S2 is turned on in step S-5, whereby both
charging and discharging are effected. On the 10 ot hgg Jané, 20b3t he answer
to the inquiry of step S-3 is affirmative, the discharge prohibiting switch
Sl is turned on in step S-6, and the charge-di scharge permtting switch S2
is turned off in step S 7, whereby chaﬁ@ing only is effected. Further if
the inquiry of step S-1 is answered in the 15 negative, the charge
prohibiting switch S3 is turned on in step S-8, the discharge prohibiting
swtch S1 is thereafter turned off in step S-9, and the charge-di scharge
permittingisweditherS2d byt Wr eedvektekn2stepd = 1Gowlls RalehehYplit tdHesn

di scharged only. 20 Wen the elevator is at a stop, the battery is charged

by the commkyéi@dr PO SRMAeetk@ BBl 4. Ehephiddd er ¥hehahgedrip about 600 of
the rated capacity, whereby the battery can be maintained in the best

charged staigivdi@tad &.d.heRALher Yo (RO 24 cti?&{)gno]t%rcalpx.be mai nt ai ned in
such a state as to be charged or discharge ree of trouble regardl ess of
whet her the el r . eque t Y, e tion_qgr driving.
I f the capaci t)e/:ﬁl?ésollnﬁ}ezrxtzeteig§ g%’ gbk}o&?ﬁgg%oﬁgrabo@ﬁﬁ’e ba tcherrgy be 5
supplied to.the. control circuit 9 fromthe energencgy.poywer source supply
circuitgll?lfﬁ?l% lﬁﬁEgﬁgmﬁ‘iréFﬂ?fJuﬂoﬁf §ﬁd%§g8mgyget$?ohibiting
switch S4 to be changed aqver, by a standby charge command is connected to
the out put 1PEYFFIEIMYOR HY [isProyiggdcri ERi ¢ Dol serensinader Gghar of the
limter circuit 20 or a standby charge current command is selected, for
exanpl e, b§eERERRPGERRY GCtiurd SRcreh oy thaeebrbririure@ s fowndi sPErdE, 9.
Stated nore specifically, an inquiry is nade in step SI|i as to whether the
el evat or i SoMFaRpet afidrorthansdieviefor1sazn8wend| an mautnuty sigmaflupthehei nquiry
is made in step S-12 as to whether the capacity is below 60% If the answer
is affirmpplee gergraog Holdrewsedo tohangereedeadiveten dndiyy pekprge a
prohibiting switch S4 to SET side to select the

10 speed deviation signal, which is fed to a frequency-variable

current command computing circuit 6. This circuit prepares a
frequency-variable current command, which is fed to a sine
wave PWM control circuit 7 for this circuit to prepare a PWM
control signal. This signal is fed to the inverter 3 for the
15 speed control of the elevator car 8.
As shown in FIG. 1, the inverter 3 has input terminals a,
b, which have connected thereto a power source circuit 10
according to the invention. The power source circuit 10
comprises a battery E comprising secondary cells such as
20 nickel-hydrogen cells, and a pair of transistors Trl, Tr2 and
a pair of diodes D1, D2 for controlling the charging and
discharging of the battery E. For example as shown in FIG.

11, the battery E comprises a plurality of units in



standby charge current conmand. If on the other hand the 20 inquiry of step
S-11 is answered in the affirmative or the inquiry ojesiehe 2603 S answered
in the negative, step S-14 follows to change over the swich S4 to RESET
side to select the output of the Iinitir 20. Consequently, the battery is
26 June, 2003 18 charged to about 60% f the rated capacity when the
elevator is at rest. If an inverter 3" for controlling another elevator is
connected in parallel to the inverter 3 as showmn in FIG 1, 5 the power can
be exchanged between power running and regenerative operation to achieve a
further sadavgdianceneigh. thé theadiputofvdHeagd eVahoef thehisvether 3
becones excessively high for one cause or another, a transistor Tr3
i nt er posediriatsweemptrhieihgpeigher®dned sa, b of the inverter 3 10 is turned
on to cause a resistor Rto consune the regenerative power. Wth the power
source device ¢age’irBedrehbe POURIOf handld B aey! EMhLST cyAaeHf the
limter circuit 20 shown in FIG 3 can be altered ™ not only according to the
charged stal{& f t [ I i o the
operating staf&éb? fﬁggng%aﬁégégfﬁgéﬁﬁé%§$K§#%@ﬁf%§fagégﬁggyg?fthe battery
E is basically.s 00,.0f the rat capacit ut, can,be altered for
vveekda?s od?’lahr 9 EglfgtESE’fBrgo%E%gr ?%ﬁ&arafqar%lr%ﬁngoﬁgge%?re@érrpl e in the
case wher continued power runnjn peration.is expected as when people
are arri\;%ﬁ}Q§Pg§fF$ eCEBPFaFHg@e#%f é&ﬁﬁgéQﬁﬁ§#Hﬁgp8F gﬁﬁﬁﬂtaof char ge of
t he battegﬁTglis set to a sonewhat gr ater value, wth preference A 26
June, 200 ke JOEtIEMERt A GRS ‘?/‘?p%etrhes&i‘rté:@,ryvxﬁeré% reteheltase
where a continued regeneratjve operation is conversely expected as during
the | unch Rqthe 1Mit€dafoustichf aphapgergrent (it (s beygapyripy means
somewhat snaller value, with 5 preference given to the regenerative
oper at i on.2Faitetarey drri falpuleabbng Wie commagived Ipoweraruahi ogs ober at i on
or regenerative operation, the discharge-side limter value nay be set at a
val ue Mhi ctheriqurnest gledgctpdabyethe heurtentyaletesior 8.t he battery E,
e.g., a value

J FIG. 7 is a flow chart showing an example of procedure

for realizing the capacity meter Q by software. First, a
current input is received from the current detector RT in
step S5-41, and the current is processed for averaging in step
15 S-42. Next, an ampere-hour value is referred to in step S-43,
and .an inquiry is made in step S-44 as to whether the ampere-
hour value is above 0. If the inquiry is answered in the
negative, step S-45 follows to check whether the ampere-hour
value is lower than 0. If the answer is affirmative, step S-
20 46 follows to calculate the amount of discharge. If the
inquiry of step S-44 is answered in the affirmative, on the
other hand, step $-47 follows to calculate the amount of

charge. Subsequently step S-48 calculates the capacity in



10 enabling supply of about 300 of the rated power of the notor. The power
to be supplied fromthe comercial power source can bgepuhg, ROOII €at er
than the remaining 70% even when the elevator is in Ooperation with the
rated | oad thereon. This makes it possihle to greatly reduce the capacity
of the power 15 source equi pnent. Furteér various other nodes of control
are usabl e which include charging only to be effected while the elevator is
at rest. Wth the power source device described, the brake for 20 the notor
1M can be held operable by the power supply fromthe battery even when a
pover failpeecectags G ndet hesoper ati oal ol dtioelevaihe diesabkiyag t he

el evator to cone to a halt at the nearest floor wth safety even in the

event of aamo@ft JotnechaA B a2dup@yeranbathdr 8al AUt 43R iReI8NEed
enbodi nent is adapted for use with elevators of the well bucket type, the

embodi Ment £bSa USAPA &1 B} Senlddy Qhhetepl g¥gtors, for exanple, those of the
type 5 which carries a battery as a counterwei ght and wherein the sheave on

t he counterwei i ' jven directly. ' t he present
i nvention, thegﬂ;%ﬂg%&godusrscsg{dé)év?ge%ggéc?fb% ﬁée)ée%l‘s&g'nrxa; htaloL 6@“3&8@8%0 a
convent4 on r re regenerative power can h tai ned suitably
10 as sjhomghleﬁég{gégﬁn%eernecl rcﬁw%ﬁ tgﬁgrﬁ?i%'gp% lrtﬁ)’rﬁnéi RETYLBE
operation of the elevator even if the | oad jnvol ves great variations.
Accordi ngl §° & GPRRICh RN FOPES e dOF pFERPL HERY thit %ﬂé"e&r Ofs¢he making it
possi bl e tB ggeatl reduce the cagpacity of the power source equipnment. 15
The recoveP§tbFrY yetferdht iS¥ENToRdr 2eRStPEsTai ke i lide smeagergy to
achieve an_inproved efficiency. In the case of an elevator which is 600 kg
in rated | 839 RRPASEILGH BCELRAIR tR BpePRenesh pdde aveatsadi ng of
power to be achieved per year can be about 1000 KWh. This val ue corresponds
to 20 abouPabberetiemng sifalthempemerosopoaer circwit cdhsumed by this

el evator. Furthernore, the battery conprises nickel-hydrogen cells which
are frE from hBhefedtrubstianeds afdtheecpresentdgtect2er Rihend2@ba 21
considered to be optimal, and is therefore unlikely to entail environnental
probl ens. Sepanit Enheiknehtare Basi cal by cobhhisl ecdodiinerst dvaprtilke ngage
construction as 5 the first enbodinent, and is further so constructed that
t he microcomputer, and a corresponding control signal prepared is

fed to the pair of transistors Trl, Tr2 to control the input
voltage Vab for the inverter 3 to a constant voltage as will
15 be describe later. FIG. 3 shows a control system realized by
the power source circuit 10 and the control circuit 9. To a
predetermined voltage command, the input voltage Vab of the
inverter 3 is negatively fed back, and the deviation signal e
is passed through a transfer function Gl and limiter circuit
20 20 to prepare a current command i. A current value from the
current detector RT is negatively fed back to the current
command i, and the deviation signal is input to a comparator

21 via a transfer function G2.



capacity meter is preset or reset by holding the battery charged or

di scharged under a predetermnmined condition. Wth refggangsgel 2003 control
system shown in FIG 4, a state wherein the charge-discharge pernitting
switch S2 is on 10 and the discharge prohibiting switch S1 is off is
changed over to a state wherein the chdr3ge-di scharge permitting switch S2
is off and the discharge prohibiting swwtch S1 is on for a predeterm ned
period, for exanple, every other hour, with the charge prohibiting switch
S3 off, and the discharge 15 side limter value is set to zero to hold the

battery E CharQﬁ%(é&ﬁi i e | e ile the

el evator is at rest. éggQgggg t%o?%gg%gt ég§ﬂgﬂ¥§d§ﬁ§?8eg a%&%o%gletely

until the yolta across the term nals of the hattery E 20_beco

auf £1 i ont PO HRERLEY oG, atebStik: 27 °af 4 i R aBrda s T ¢ he

battery interna%%%/gtarts to _evolve a gas. At this tine tthga gcity nmet er
0 t

Qis presefraps Ungione (R2nitRaPEEPRRE AcTUMA % &d98rtof € meter.

26 Juae, 2003 22 The capacity neter can be reset by the discharge node of
t he batter PaiFnof nerasmitstorss¥stentshowd i 'Mmati"GelemeRtt B3 sitase, a state
wherei n_the charge-discharge pernmitting switch S2 is on and the charge
prohibiﬁingognﬁﬁt¢ﬂ5§pitheo%ﬁsﬁso5 thangedord ekransip toraffa2wker Baket he
charge-di scharge permtting switch S2 is off and the charge prohibiting
swi tch S3 itbeohwé orrangirssnetseMrilpe@rpedibferémt Boanplach ewbey dboher hour,
wi th the discharge prohibiting swtch S1 off, and the charge-side limter
val ue i s sebntloczeew pgexiwel.d the battery 10 E di scharged (di scharging
node). Consequently, the battery E is discharged fully until the voltage

across the ternrpal xaripidahahkecuse WReoEEEhs Wdlttdgntdey thew, e.g., until
the voltage drops to not higher than about 1/3 of the rated voltage. At

this tinme, cohfie2fiSBRRGIdY sRIRe @ 1§ pesey, tenhdfullhivawl irchakesdt he
accunul ated error of the neter. FIG 10 shows an exanple of procedure for
preset§pngvbi@age obtained from the converter 2 is usually about 280 V.
When the voltage command shown in FIG. 3 is set at a constant
voltage higher than the full-wave rectified voltage, i.e., at
350 V, the control system fro the power source circuit 10

effects voltage control so as to maintain the input voltage

16 Vab of the inverter 3 at 350 V.

When the input voltage Vab is 350 V, the deviation

signal e is zero, the current command i to be delivered from
the limiter circuit 20 is also zero, and the control signal C
from the comparator 21 is given a pulse waveform wherein on

20 period is equal to off period as seen in FIG. 5. As a result,
the two transistors Trl, Tr2 repeatedly alternately conducts
for the same period of time, whereby the batte£§ E is charged

and discharged alternately for the same period of time in



capacity meter by holding the battery charged. First in step S-21, the unit
voltages are input, and an inquiry is made in 20 stepgJy asoba Whet her
the difference between a maxi num val ue max of the uﬁ‘F‘&%ﬁ%ﬁgﬁg_and a

m ni num value mn thereof is in excess of a reference voltage 1. Wen the
answer is affirmative, step S-23 foll awylto set a reset 26 June, 2003 23
charge flag, whereby charging of the battery is started. Subsequently, an
inquiry is made in step S-24 as to whether the total sum of the unit
voltages is in excess of a ' reference voltage 2. If the battery is

<725 fol| ohebes bl e pEE R CRR R 4R YR IRER bRt S e ST e

battery is conpleted. In step S-26, "100% is stored in the capacity nenory
of the capacity neter-to preset the capacity neter. 10 According to the
enodi nent described, the elevator is operated in the usual manner based on
the nmeasurenents of the capacity neter, while regenerative power is
absorbed suitably and the drive power is replenished, with errors of the
capacity meter corrected suitably. Thus, the power source 15 device of the
i nvention exhibits the advantages thereof to the full extent. Third

Enbodi nent Basically, this enbodi nent has the sane construction as the
first enbodinment, and is further so constructed that 20 variations in the
anounts of charges of the cells constituting the battery are elimnated by
hol di ng the battery charged or discharged under a predeterm ned condition.
According to the present enbodi nent, the battery E 26 June, 2003 24
conprises a plurality of units each conprising eight cells B




as shown in FIG 11. The enbodi ment conprises isolated anplifiers 31 to 31n

for detecting voltages V1 to Vn across the term nal sgfydde SepBeECt i ve
s1‘gTTal'i‘s—’T‘r'0'mhe

units, an A/D converter 32 5 for converting output

anplifiers to digital signals, and a m croconputer 33 for on/off
controlling the swtches S1 to S3 showt4din FIG 4 based on the voltage
values V1 to Vn obtained fromthe A/D converter 32. The m croconputer 33
nonitors the voltage values V1 to Vn, and 10 changes over a state wherein
t he charge-di scharge permtting switch S2 is on, and the discharge

prohi biti i Sl.and~the charge prohibiting swtch S3 are off (the
SW t ches [)%}‘ﬁégttse%\ﬁn%itnggloevl) to a state wherein the charge-di scharge
permtting switgh S2.is.off. the dis r rohj bi tin itch_ 15 S1 is on
and the char get‘%lreéhi °t ilﬁ‘gung?gﬁa%%(%g%egcg‘?%p%g)ﬁtl\?ggPg’m ghst%%. g., about
0.4 V) in excess of, a threshold value occurred in the vqltage values (e.qg.
about” 9. 6 AR ARlerPag EnAFEHETROIEETE St SHTRARATOEhAtg PRI BRP YA | s
effected. Consequently, all the cells constituting the battery E 20 are
conpl et el YPeht geyafigrintavipgeat 8het hafn RAGLRE a0d dadRngePEthREHHRS
sufficiently high to elimnate variations in the charge anount of each

cel | . \Wenas reetppacifilE .métlar - Q Gengrawatlay, thesfirse hsansisher skdond
enbodi nent, the 26 Juae, 2003 25 accumul ated error of the nmeter Q can be
el i m nat edis | stoodenteal liyy, onhpervaedi ahdonise coenonred nanstisgaoroftrdgésval ues V1
to Vn, a discharging node is set by changing over to a state wherein the
char ge- di sehiasgdedemmidn ipeg iow, t ahkBRg5d hsnchd del rdy sctharhge bartalerlyi Ei ng
switch S1 are off and the charge prohibiting switch S3 are on, and the

el evat or ipré@blinahtoparaat ithe dhbirhihfetherddNado wadiskgaheofinphe cells or
units becone sufficiently low, for exanple, until the cell voltage drops
bel ow abouyolltgofvdhead atsedwol tage of the 10 cell, to conpletely

di scharge each cell and to thereby elimnate the variation in the charge

?L";U”tw)f each &€line Wit MRanGaPAGEhY tHBt Sip i olesf! alb tdiickebed® as in
350 V, the control signal C delivered from the comparator 21
assumes a pulse waveform having a long on period and a short
off period as seen in FIG. 6(b). Consequently, the second
transistor Tr2 is shortened in on period and the first

15 transistor Trl is extended in on period, making charging of
the battery E predominant over the discharging thereof to
lower the input voltage Vab to 350 V.

The usual path through which the battery E is discharged
in FIG. 1 is from the battery E through the cocil L, current

20 detector RT and second transistor Tr2, and back to the
battery E. The usual path through which the battery E is

charged is from the inverter input terminal a, via the

emergency contact 12, first transistor Trl, current detector



second enbodi nent, the accunul ated error of the nmeter Q can be eli m nated.
15 According to the present enbodiment, the el evator de JoRf,B@@3i n the
usual manner, while regenerative power, is absorbed Surtably and the drive
power is replenished. If variations occurred in the charge anounts of cells
or units constituting the battery, thel€harge anpunts can be nade 20

uni form consequently enabling the power source device of the invention to
exhi bit the advantages thereof to the full extent. The accunul ated error of
the capacity nmeter can al so be elim nated. 26 June, 2008 26 Fourth

Enbodi nentrplhicianhodinkephtbasical | mdasadbhesaiR aorsteet inpuas the first
enbodi nent and is further so constructed as to judge the life of the

battery bashthiafhiah | NGHeASEd LAdR 3 rdikenaal, fresi atancerplendiediattery.
According to tlhe present enbodi nent, the terminal voltage (Va or Vb) of the
battery Ejs_fed . via an A.D vert 1 Cr er...35, which

pr epares a]l‘lall‘i‘teS jtl?dglinr?gr?:a&taﬁgﬁﬂggysﬁosvm%%kﬁlg%gcel%% £a§ a%é (b). The
signal 10 is fed to the C(%ntrol

circujt of .the elevator. Wih reference to
the drawi nsSCharfcfAEFeRt oS e ﬁ@%%ﬂ’a@e BOBE g‘?}bed&leo Syt K& §§t'tery
E, at Ra the internal resistance of the ba ter‘_;/ E, é% a%% a
const amt - cur r ent® ddtfr @S rEESsFRE SRREAT e turd 9 FeE¥. EThe
currents 11 and 12 15 have the sane magnitude but flow.in opposite_
di rect i onsdetRetabbXiithe Cepecikyeneber| & 13y, o wiARIEt #PnitRaPOBf t he
limter circuit 20 has connected thereto a standby charge prohibiting
switch S4 of bre ctafiribapas ter thRedischi ropesde ohiitegaiviedig PiEf e
j udgenent. \Wen the switch is 20 changed over, the output signal of the
limter citbeiliRites cialmadite@0f showheinsBak. opeiatseth,atorzexosttandby char ge
current command |I* is selected for passing a constant current through the
battery E whefact hehdidimpforilye katiler yfEthe thabged usigetk of the

10 battery E is, for example, at least 80% of the rated capacity,
the charge-side limiter value of the limiter circuit 20 is
set to zero to effect discharging only. This precludes
overcharging or complete discharging to give an extended life
to the battery.

15 For example as shown in FIG. 4, a limiter circuit 20'
having a discharge-side limiter value of zero and a limiter
circuit 20" having a charge-size limiter value of zero are
connected in parallel to a limiter circuit 20 having a
charge-side and a discharge-side limiter value (> zero), and

20 discharge prohibiting switch S1, charge prohibiting switch S3
and a charge-discharge permitting switch S2 are arranged in
the rear of and connected to these limiter circﬁits 20', 20"

and 20, respectively. These switches are on/off-controlled



26 June, 2003 27 Derived fromFIGS. 12, (a) and (b) are the follow ng

Mat hemat i cal Expressions 1 and 2. Subtraction of EXprgsguiie,2608M
Expression 1 affords Mathenmatical Expression 3 upon " sinplification. 5
(Mat hematical Expression 1) Va = Ea + 11 X Ra (Mat henmati cal Expression 2)
Vb = Ea - 12 X Ra (Mathematical Expressfon 3) 10 Ra = (Va - Vb) /2I*
Accordingly, the internal resistance Ra of the battery E can be determ ned
by neasuring the term nal voltage Va of the battery E during charging and
the term nal voltage Vb thereof during discharging. Further a conparison

bet ween thg, k5 d precRahreeshshanee risthe initial state and the internal
resi stance "at present indicates the state of deterioration of the battery

E. If the battgy iggtm%ydgéeﬁé@é at£dgss i%cjlslays, ek nekf aﬁge i nternal

resi stance of the tery IS INn excess a predeterm ned val ue, the
battery is_ repl.aced b 20, new one. . Fl 1 an ex f cedure
for judgi ncgaq cele*:l%li g@? %Filf)ﬁesgétt%rr@.lgi&s% aﬁlns s(}g%ssgﬁ,lgﬁﬁké?‘é an e; char ge
prohibiting switch i,s.changed over to SET sjde,_ the 26 _Jyae, 2003 28
Dot tery. | SRata BT b LA BN Lo oS S L i e o PERP SohmaiFitn st ep
S-32, and the battery voltage Va is neasured in step S-33. Subsequently in
step S°34,1R nEaRattery ahs inapi B¥ nhf gB0e P § d<homsdes Ahet SABRGLIERt Ye
current command, 5 and the battery voltage Vb is then neasured in step
S-35. The bek@t ifl® r @didsi&nthe RAnFWeT hby erfdalyl ool dycadégchpsaeMat hemat i cal

Expression 3 in step S-36. An inquiry is made in step S-37 as to whet her
t he i nt er atohidyiitsitgnseviRghi §1j s turned off in step S-4, and charge-

discharge permitting switch S2 is turned on in step S-5,
whereby both charging and discharging are effected. On the

10 other hand, if the answer to the inquiry of step S-3 is
affirmative, the discharge prohibiting switch S1 is turned on
in step S-6, and the charge-discharge permitting switch S2 is
turned off in step S-7, whereby charging only is effected.
Further if the inquiry of step S-1 is answered in the

15 negative, the charge prohibiting switch S3 is turned on in
step S-8, the discharge prohibiting switch S1 is thereafter
turned off in step S-9, and the charge-discharge permitting
switch S2 is turned off in step S~10. The battery is then
discharged only.

20 When the elevator is at a stop, the battery is charged
by the commercial power source to hold the battery charged to
about 60% of the rated capacity, whereby the baitery can be

maintained in the best charged state, that is, the battery



excess of a predeterm ned value. Wien the answer is 10 affirmative, an

alarmis given in step S-38. The switch $4 is cl osed JimeERooge finally
%Te—p'r‘dt?(m're

in step S-39 to conplete the procedure. According to

described, the battery is replaced in response to the alarm This ensures a
hi gh 15 energy efficiency at all tines.l71n the case where the battery E
conprises a plurality of units which are connected in series with one

anot her as shown in FIG 11, with each of the units conprising eight cells
B, the term nal voltage of each unit is checked. This achieves 20 inproved

acour acy | B US1s IS DAY LR Bulchf & oTBeel LE Scd Sl Ul dty ohe above

procedure preferably after elimnating t variatio e charge anounts

of the cel e, 2 29. Fi fth Enhodinent This e di nent _bhas
basi cal 1y thechaited i B0 oRURTe: aORTHLr B e g S1eyates
constructed as to suppr.ess rush current by a sinple circuit. 5 According to
the presentS eWHoH B El%cﬂﬂeﬁ&t?d?,&ycﬁﬁ@ﬁ?ﬁﬁt’fggt‘P]’é BRIt el i Wfs of
the comercial power source 1 are closed to supply power fromthe converter
2 to the i AIRFEEYY 3LS JrH ¥ &Pt SP%c FBecRargedof hikridir Eardsie¥oPeRb as
shown in FIG 14. Upon the voltage across the 10 capacitor C reaching a
predet et ni ABEPLEEdeto stherftantiroda carciiseohfiioB ok aceMemdanyy POWerosed t o
short-circuit the resistor Ro to conplete preparation for the operation of
t he el evat epurcet seppkediatwiged lan out put terminal a of the inverter 3 and
t he power source circuit 10 is an output contact la to 15 be cl osed when

t he vol t age VabFacrassuplhe asapownoninCrRIS.| dyea shandbhechadtdeage of the
battery E. The voltage Vab at the output termnal a of the inverter 3 and

t he vol t agprdbbbitinmg tewitdtalsd tef Hehehhagkar yvErabe 4 eshdradyy edpakeat or

30. When Vab ? Vdb, the conparator delivers a high signal, which 20 cl oses
t he out put cemmbAdtis acoinddePALreheobitpudereeninfl of the limiter
10 circuit 20. The output signal of the limiter circuit 20 or a
standby charge current command is selected, for example, by
changing over the switch by the procedure shown in FIG. 9.
Stated more specifically, an inquiry is made in step S-
11 as to whether the elevator is in operation. When the
15 answer is negative, a further inquiry is made in step S-12 as
to whether the capacity is below 60%. If the answer is
affirmative, step S-13 follows to change over the standby
charge prohibiting switch S4 to SET side to select the
standby charge current command. If on the other hand the
20 inquiry of step S-11 is answered in the affirmative or the
inquiry of step S-12 is answered in the negative, step S-14

follows to change over the switch S4 to RESET side to select

the output of the limiter 20. Consequently, the battery is



Since the output contact l1la is thus closed when the input voltage Vab of

the inverter 3 becones higher than the voltage Vdb Ofgfé baaf@t2@08 E rush
rom

current is suppressed 26 Juae, 2003 30 which flows € battery E to
charge the capacitor C through the diode D1. This obviates the |likelihood
that the diode DI will be broken by a gBeat rush current. ' FIG 15 shows

an arrangenent wherein the capacitor Cis 5 charged in advance through a
resistor Ra which is connected in parallel to the output contact la, and
the output contact la is then closed, whereby the rush current can al so be

suppr essedthargd@ 44N8bodlBoslo FLthdBdred AHRLEY)Y, LReRNtRe Col EFHUS OF

havi ng a commerci al power source, an inverter operable with the power from

t he comerg] ?t RQwer source for generating a.c. power, and an b electric
3 .

motor to be Iven with the a.c. power generated by the inverter, a power

source device f the_a.c. eleyator characterized in tha h ower source
devi ce conprise &% égﬁgﬁ"&ggb?e/%‘?gcﬁ?ﬂ Y 1é1g0§\tntoé:?1§;r Sighg\ﬁag/ll schar ge

circuit for charging and di schargi nﬁ the battery, and a 10 cgntro| circuit
for contrdfIMF R WoPRageled b2 FRpUIDYFtSFe 3 APefteFPatBof ¥ nglto a
predeterm ned vol tage command serving as a target value by controlling the
oper at iSon e tARFeh&age P8 S¥RRREEER| Petiveen (RRYEFa i@y "BePRE char geabl e
with regenerative power fromthe electric notor, the battery being 16
oper abl e txeIpIRTdtigepoReraihanstppaghi¢ee povidirthen K& ViiRdei Refnepgy.
(Amended) A power source device for an a.c. elevator according to claiml
wherei n the prddettdrariimpatyvybl hgeecabantl tas invedter Sokeeoponadi ng to a
constant voltage 20 higher than full-wave rectified voltage of the
comrer ci alexcessively high for one cause or another, a transistor Tr3
interposed between the input terminals a, b of the inverter 3
10 is turned on to cause a resistor R to consume the
regenerative power.
With the power source device described, the mode of
handling the limiter value of the limiter circuit 20 shown in
FIG. 3 can be altered not only according to the charged state
15 of the battery E described but also according to the
operating state of the elevator.
The proper amount of charge of the battery E is
basically set at 60% of the rated capacity, but can be
altered for weekdays or holidays or for a particular time
20 zone. For example in the case where a continued power
running operation is expected as when people are arriving at

office buildings for work, the proper amount of charge of the

battery E is set to a somewhat greater value, with preference



power source. 3. (Amended) A power source device for an a.c. elevator

according to claim1l or 2 wherein the battery conpri S guhe @gune, 2003

32 plurality of units in conbination, each of the uni rrsing a
plurality of cells. 4. (Anended) A power source device for an a.c. elevator
according to claim3 wherein each of tR& cells conprises a b

ni ckel - hydrogen cell. 5. (Anended) A power source device for an a.c.

el evat or according to any one of clainms 1 to 4 wherein the control circuit
determ nes the priority of charging or discharging by the charge/di scharge

circuit retatiyg Lo %%QQUQEHQErxlgo@er(égﬁ¥gg¥nwﬂ%ﬂ¥@@eﬁnsQHEP@aQ@ViCe for

an a.c, elevator according to any one of clains 1 to 5 wherein the

char ge/ di sgharge, C.orn%liinRJe}&atsrreglaﬁggggfv%O(?%érf)alt[ieclne@tcofél%rer%LeQZi ng a charge

circuit and a di schargé con enen cl'osing a discharge circuit,
and the charge control, el.enent 1 anﬁ %he di schar ontr o I t are
on/off-con?%é%QQﬁéniftﬂ“f¥@@n§ SIQEFF u {?67.€h%n%§§§§% 9&rﬁéﬁgﬁgg§grce
device for an a.c. elevator according to cIainPP wherein the control
circuit altRe Ratdigryt & s &8t BE enaryeviaht 4 ]eqrer?@ﬁtueand’ltt e di scharge
control 20 elenment to alternately charge and di scharge the battery. 8.
(Amended) Rrefskenes ficerddd d8ef §pIgRCRAEL Ve | RRABrLUtcording to claim 7
wherein the control circuit alters the on period of the charge control
el ement and t heFwrthper ieooerofin the guant 200SOBBLNYRD dientdTary@ndsdt r ol
el enment relative to each other to determne the priority of charging by the
charge ciropétatronischhargrneydiyj viehepdirsthan getlue réigchamgye-(sAgdended) A
power source device for an a.c. elevator 5 according to claim8 wherein the
control ciltmitefet£rus nesy thee gart ati by valuehwhiDeingeokl dicic haregitdy
according to the charged state of the battery.

alter the charge amount of the battery E, e.g., a value

10 enabling supply of about 30% of the rated power of the motor.

The power to be supplied from the commercial power source

can then be not greater than the remaining 70% even when the

elevator is in operation with the rated load thereon. This

makes it possible to greatly reduce the capacity of the power

15 source equipment.

Further various other modes of control are usable which
include charging only to be effected while the elevator is at
rest.

With the power source device described, the brake for

20 the motor 1M can be held operable by the power supply from
the battery even when a power failure occurs during the

operation of the elevator, enabling the elevator to come to a

halt at the nearest floor with safety even in the event of a



10. (Amended) A power source device for an a.c. elevator according to claim
8 wherein the control circuit determnes 10 the priondg Yyusfe, SBOII N O

di scharging according to the operating state of the &revator. 1IL. (Amended)
A power source device for an a.c. elevator according to any one of clains 1
to 10 wherein the control circuit conpPPses charge anpunt control means for
mai ntai ning 16 the anmount of charge of the battery at an appropriate val ue.
12. (Amended) A power source device for an a.c. elevator according to claim
11 wherein the appropriate anount of charge of the battery is about 60% of
the rated gapacifas10fred.he battery. 20 13. (Amrended) A power source device
for an a.c. elevator according to claim1l wherein the appropriate anpunt

of charge of t éﬁ§& (S u : tird R a

suppl yi ng aboupﬁﬁoooéﬁ{ﬁﬁg Z?Sgﬁgo§%$5%&£%f€:% g%tricd qgg ?Eﬁe?ig%DB 34

motor. 14 o (LPBIGed)o £ BN 13OHRER IEVISE, | e At dimeH® YRt A5aBEEON I NG

to any one © ains erernt rol " circulrt conprises

di scharge restrjcti nmeans for restrictin t he di schargi ng of the
battery and TharYe CFqgketrr Reaw kil Oﬁéangofo?x?'g%f?’l c‘ﬁ?‘ﬁsge t‘#g tg’ﬁ‘ar%é’f’ﬁg of the
battery, 15., (Arended) A power source device for .an a.c. elevat accordi ng
to cIanJﬁhhﬁ% %éF

AT SR & T¥edfr R PR AERMSINT 31tk "BSTE S BFPr cuit
prevents charging of the battery upon the 10 charged state of the battery
exceedi ng ahowre gor Bie (qRInterpgigapasitly thedebrer AxIRGEYy prevent
overcharging. 16. (Anended) A power source device for an a.c. elevator
according to cla¢eeudinhdreithet pregesthinyentbersr i e mpPWRtameUaet he
control circuit prevents discharging of the battery |b upon the charged
state of tdHevbaetadegcrilppinegpdseloowyaboube3@dded tdhea rearsterddpadilt y t her eof
to thereby prevent overdi scharging. 17. (Anmended) A power source device for
an a.c. el evVvatvator, whereby regenerative power can be obtained suitably

10 as shown in FIG. 17 to replenish the drive power during the
usual operation of the elevator even if the load involves
great variations. Accordingly, a great power source
equipment need not be pre-set, making it possible to greatly
reduce the capacity of the power source equipment.

15 The recovery of regenerative power ensures effective use
of energy to achieve an improved efficiency. In the case of
an elevator which is 600 kg in rated load capacity and 60
mm/min in operation speed, the saving of power to be achieved
per year can be about 1000 KWh. This value corresponds to

20 about 20% of the total amount of power to be consumed by this
elevator.

Furthermore, the battery comprises nickel—hydrogen cells

which are free from harmful substances and are presently



according to claim 14 wherein the discharge restricting neans 20 of the
control circuit prevents the discharging of the batt &g gyd, 2008 €l evator
is held out of operation. 18. (Amended) A power sourCe device for an a.c.

el evator according to claim 14 wherein the charge restricting neans 26
June, 2003 35 and the discharge restri@tling means of the control circuit
conprises a-limter circuit for inposing limtation on the deviation of the
i nput voltage of the inverter fromthe voltage conmand thereof. 6 19.
(Amended) A power source device for an a.c. elevator according to claim 18
wher ei n th@bﬁ%%ﬁé%%é“ﬂHEHe'GEEQhaY§|HﬁdoistEﬁéféfBﬁé”ud%ﬂH@ﬂyttbseﬁﬁaiio Zero
upon the charged state of the battery exceedi ng about 80~ of the rated

capacity thereo nméH{a%OprEﬁﬁ%@g?d) A power source device for an a.c.

el evator according to claim wherein the discharge-side limter val ue of
the limte ireuit is set to zero upon the charged state of the battery
dr oppi ng SeCond inhddi pEhe the rated capacity thereof. 16 21. (Anmended) A
power source device faor an.a.c. elevator according to claim 18 wherein the
i schar ge- si de B354 G Waltha SoPmBRELIERF  BAS CHHE (11T LIRS 8P i |
the elevator is held out of operation. 22. (Amrended) A power source device
for an . cthe| Evaiorempdiaesitai Agct éSafyr BRer of cFeR fsruckes thakh&hein t he
control circuit conprises a discharge preventing nmeans for preventing

di schar gi ngapécite nehiqeriy présetaopr sdeetr by nkel ¢orgi thorkatt®ry( Anended) A
power source device for an a.c. elevator 26 June, 2003 36 according to
any one of changed dr tdiskhamgedeiundelieacpnedeterhirmed tcouhigriiaes a char ge
preventing nmeans for preventing charging of the battery under a
predet er mi ned c@nthtieference to the control system shown in FIG. 4, a

state wherein the charge-discharge permitting switch $2 is on
10 and the discharge prohibiting switch S1 is off is changed
over to a state wherein the charge-discharge permitting
switch S§2 is off and the discharge prohibiting switch S1 is
on for a predetermined period, for example, every other hour,
with the charge prohibiting switch S3 off, and the discharge-
15 side limiter value is set to zero to hold the battery E
charged (charging mode). The charging mode can be set while
the elevator is at rest.
As a result, the battery E is charged up completely
until the voltage across the terminals of the battery E
20 becomes sufficiently high, for example, until a voltage is
reached at which the battery internally starts to evolve a
gas. At this time, the capacity meter Q is preéet at 100%.

This eliminates the accumulated error of the meter.



24. (Amrended) A power source device for an a.c. elevator 6 according to
claim22 or 23 wherein a given tinme interval is set 3% JagelrAsgser m ned
condition. 25. (Amended) A power source device for a .C. elevator
according to claim?22 or 23 wherein a predeterm ned period is set as the
predeterm ned condition. 10 26. (Anmended) A power source device for an a.c.
el evator according to claim22 or 23 wherein a specified day of the week or
a specified tine zone is set as the predeterm ned condition. 27. (Anended)
A power source device for an a.c. elevator |b according to claim?22 or 23

wherein the stapg o aﬁiﬁt%}sfﬁl‘é?%%;ﬁggd%?é' e QUL 9f ORETALI AN I3 REheaZ¢t NE

predet er mi ned condi t1on. A" power “source device for an a.c.

el evator agcording to claim3 wherein the control circuit conprjses 20

i schar ge. PLBVERTTety odfls Thar ST LoRh T VEr S Sty iy FOF - e Bat sy, and
t he discharge preventing _neans i s operated ugon a variation in excess of a
threshol d G3f%ie HcRAYS M SEEiPhEPEnBRAEISTILAGRGEI DI PLHEH 1Mi% SHTtERch of
the cells. 26 June, 2003 29. (Anmended) A power source device for an a.c.
el evat or ‘a€éot ¥ Py 3RA cthe mhangeepsrhibhEingnevbtchifT it ddnpsi ses charge
preventing nmeans for preventing charging of the battery, and the charge

pr eventd ngchenged i evemetataed igen whevginathencharggcébschgrae t hr eshol d

val ue occurring in the anpbunt of charge of each unit or each of the cells.
30. (Amendpd¥rmitpomerswioiolcs2ddwi of ff andabha. chaefevatohilsidtiorgdismg ted ¢l ai m
22 wherein the control circuit conprises neans for presetting capacity
measuri ng seans &6or foEas Widdp tdimitadagekyodf fbe bgimerey, dipay oabieketion
of charging of the battery. 31. (Anended) A power source device for an a.c.
el evator ageQE(i ROthOtice adiBchhrthepeoRibheiagNEwWRtchi STUMLE CQIY itheS means

for resetting capacity measuring neans for neasuring the capacity of the
battery, upBAr§enapi&éi PimPier value is set to zero to hold the battery
10 E discharged (discharging mode).

Consequently, the battery E is discharged fully until
the voltage across the terminals of the battery E becomes
sufficiently low, e.g., until the voltage drops to not higher
than about 1/3 of the rated voltage. At this time, the

15 capacity meter Q is reset to 0%. This eliminates the
accumulated error of the meter.

FIG. 10 shows an example of procedure for presetting the
capacity meter by holding the battery charged. First in step
S5-21, the unit voltages are input, and an inquiry is made in

20 step S-22 as to whether the difference between a maximum
value max of the unit voltages and a mininum value min

thereof is in excess of a reference voltage 1. When the

answer is affirmative, step S-23 follows to set a reset



di scharging of the battery. 32. (Added) A power source device for an a.c.
el evator according to any one of clains 1 to 13 wher &g jifafe. cFOG80! circuit
conpri ses neans for changi ng over discharging fromthe battery to
constant-current control while changi ng over charging of the battery to
constant-current control, and neans fok3detecting the internal resistance
of the battery based on the term nal voltage of the battery during

di scharging and the terminal voltage of the battery during 37/ 126
June, 203 charging to judge the life of the battery fromthe variation of

the int | [ : deyi . C.

e L e e AT LBC R Py (AP, 4 SOV Jauies deulgaleraan ac
contact proyi ded b%ﬁween an input fermnal of thednyerte ang the control
circuit aft GRS Hpl 87 PTBRERI b TR OrbSined, Sadonbard: BPeFRT

conparing the inpyt voltage of the inverter with the term_nal voltage of

the batterie ér?d'—aioﬁilf“opfn’égﬁsuﬁ‘b? PSR tife WGuLHGeSEoRtadt upon said

i nput voltage exceeding said term nal voltage. .Ayl .Ayl .AG\YE

. Af h. Al Hf 2B IR@enCcK yro_l%@rze. Ay2 THfEhe Aspiterywig complesral yachprged. A@Ay 2

A .Aﬁ .ﬁﬁﬂing an affirmative answer to the inquiry, step S-25
follows to reset the reset charge flag, whereby charging of
the battery is completed. In step S-26, "100%" is stored in
the capacity memory of the capacity meter to preset the
capacity meter.

10 According to the emodiment described, the elevator is
operated in the usual manner based on the measurements of the
capacity meter, while regenerative power is absorbed suitably
and the drive power is replenished, with errors of the
capacity meter corrected suitably. Thus, the power source

15 device of the invention exhibits the advantages thereof to

the full extent.

Third Embodiment

Basically, this embodiment has the same construction as
the first embodiment, and is further so constructed that
20 variations in the amounts of charges of the cells
constituting the battery are eliminated by holding the
battery charged or discharged under a predetermﬁned condition.

According to the present embodiment, the battery E



.AQy .AQYE . A@QE .ASy . Ay. A@QA .A Y. A@E .Ayl .A@I .ASy(.Afy.A@.A .ASy

.ASt L Afy 6.J 003
. ASL. AYNS&EW o#>XZN9k~yt oj e [ V] ca] ca] ca] ca] ca] ca] ca] %'a‘]-c%h‘]%%‘ca

Ul c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca] cRa]cRa]calca U c”al'k"™ N
8w *° 24

3\r,\(&A| wr mhc”Y] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]calca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! @5p

AyzR?V{vql gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca

Lrahorlonl colea el Shedned oe units earh SoRTLSIng eIk 51481 Bay cal ca

L nal ba ¢4 TR v ioh] %64 cal ] Carta | PRREAFes) A8pLaFed) ca) cal ca) ca
!

C
N | _~
L e sl ke U herkedl 2l cal eal calralga W S s

(L((zupkfa\W]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]30a] calcalc
a U] c”a] cafke] eegedas thg) cgpeartayeanpityA)a) )AABconverter 32

*EFHE ) +CHz+H++, * R, ,, 9-W---7. zupke [ V] ca] ca] ca] cMa] ca] ca] ca]ca] ca] ca]c
a] ca] cd] cafen] carp ot tiaje djudafudalsdgnals from the amplifiers to digital
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switch S2 is on, and the discharge prohibiting switch S1 and
the charge prohibiting switch S3 are off (the switches being
shown in FIG. 4) to a state wherein the charge-discharge
permitting switch S2 is off, the discharge prohibiting switch
15 S1 is on and the charge prohibiting switch S3 are off, when
variations (e.g., about 0.4 V) in excess of a threshold value
occurred in the voltage values (e.g. about 9.6 V), whereby a
charging mode is set wherein charging only is effected.
Consequently, all the cells constituting the battery E
20 are completely charged up until the terminal voltage of each
cell becomes sufficiently high to eliminate variations in the
charge amount of each cell. When the capacity ﬁeter Q is

preset at this time as in the second embodiment, the
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constituting the battery, the charge amounts can be made

20 uniform, consequently enabling the power source device of the
invention to exhibit the advantages thereof to the full
extent. The accumulated error of the capacity meter can also

be eliminated.
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This embodiment basically has the same construction as
the first embodiment and is further so constructed as to
judge the life of the battery based on an increase in the

5 internal resistance of the battery.
According to the present embodiment, the terminal

voltage (Va or Vb) of the battery E is fed via an A/D

converter 34 to a microcomputer 35, which prepares a life

judging signal as shown in FIGS. 12, (a) and (b). The signal

10 is fed to the control circuit of the elevator. With
reference to the drawings, indicated at Ea is the voltage to
be produced by the battery E, at Ra the internal resistance
of the battery E, and at J a constant-current source for
passing a constant current Il or I2. The currents Il and I2

15 have the same magnitude but flow in opposite directions.

Further with reference to FIG. 4, the output terminal of

the limiter circuit 20 has connected thereto a standby charge
prohibiting switch S4 to be changed over for the usual
operation or battery life judgement. When the switch is

20 changed over, the output signal of the limiter circuit 20 is
selected for the usual operation, or a standby charge current
command I* is selected for passing a constant éﬁrrent through

the battery E when the life of the battery E is to be judged.
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5 (Mathematical Expression 1)

Va = Ea + Il1 X Ra
(Mathematical Expression 2)

Vb = Ea - I2 X Ra
(Mathematical Expression 3)

10 Ra = (Va - Vb)/2I*

Accordingly, the internal resistance Ra of the battery E
can be determined by measuring the terminal voltage Va of the
battery E during charging and the terminal voltage Vb thereof
during discharging. Further a comparison between the

15 internal resistance iﬂ the initial state and the internal
resistance at present indicates the state of deterioration of
the battery E. If the battery E has deteriorated seriously,
namely, if the internal resistance of the battery E is in
excess of a predetermined value, the battery is replaced by a

20 new one.

FIG. 13 shows an example of procedure for judging the
life of the battery. First in step S-31, the siandby charge

prohibiting switch S4 is changed over to SET side, the
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battery is charged in response to a standby charge current
command in step S-32, and the battery voltage Va is measured
in step S-33. Subsequently in step S-34, the battery is
discharged in response to a standby charge current command,
5 and the battery voltage Vb is then measured in step S$-35.
The internal resistance Ra is thereafter calculated from
Mathematical Expression 3 in step S-36. An inquiry is made
in step S5-37 as to whether the internal resistance Ra is in
excess of a predetermined value. When the answer is
10 affirmative, an alarm is given in step S-38. The switch S4
is closed at RESET side finally in step S-39 to complete the
procedure.
According to the procedure described, the battery is
replaced in response to the alarm. This ensures a high
15 energy efficiency at all times.
In the case where the battery E comprises a plurality of
units which are connected in series with one another as shown
in FIG. 11, with each of the units comprising eight cells B,
the terminal voltage of each unit is checked. This achieves
20 improved accuracy in judging the battery life.
The life is judged by the above procedure preferably

after eliminating the variations in the charge amounts of the

cells.
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source 1 are closed to supply power from the converter 2 to

the inverter 3, and a capacitor C is charged through a
resistor Rb as shown in FIG. 14. Upon the voltage across the
10 capacitor C reaching a predetermined value, a contact 2a of a
second contact device is closed to short-circuit the resistor
Rb to complete preparation for the operation of the elevator.
Interposed between an output terminal a of the inverter
3 and the power source circuit 10 is an output contact la to
15 be closed when the voltage Vab across the capacitor C is
lower than the voltage of the battery E. The voltage Vab at
the output terminal a of the inverter 3 and the voltage Vdb
at a terminal d of the battery E are fed to a comparator 30.
When Vab 2 Vdb, the comparator delivers a high signal, which
20 closes the output contact la of the power source device 10.
Since the output contact la is thus closed when the
input voltage Vab of the inverter 3 becomes higher than the

voltage Vdb of the battery E, rush current is suppressed
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in parallel to the output contact la, and the output contact

la is then closed, whereby the rush current can also be

suppressed.
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characterized in that the power source device comprises a

rechargeable/dischargeable battery, a charge/discharge
circuit for charging and discharging the battery, and a

10 control circuit for controlling the voltage to be input to
the inverter according to a predetermined voltage command
serving as a target value by controlling the operation of the
charge/discharge circuit, the battery being chargeable with
regenerative power from the electric motor, the battery being

16 operable to generate power and supply the power to the
inverter.

2. (Amended) A power source device for an a.c. elevator
according to claim 1 wherein the predetermined voltage
command has a value corresponding to a constant voltage

20 higher than full-wave rectified voltage of the commercial
power source.

3. (Amended) A power source device for an a.c. elevator

according to claim 1 or 2 wherein the battery comprising a
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5. (Amended) A power source device for an a.c. elevator
according to any one of claims 1 to 4 wherein the control
circuit determines the priority of charging or discharging by
the charge/discharge circuit relative to each other.

10 6. (Amended) A power source device for an a.c. elevator
according to any one of claims 1 to 5 wherein the
charge/discharge circuit has a charge control element for
closing a charge circuit and a discharge control element for
closing a discharge circuit, and the charge control element

16 and the discharge control element are on/off-controlled by
the control circuit.

7. (Amended) A power source device for an a.c. elevator
according to claim 6 wherein the control circuit alternately
turns on the charge control element and the discharge control

20 element to alternately charge and discharge the battery.

8. (Amended) A power source device for an a.c. elevator
according to claim 7 wherein the control circuit alters the

on period of the charge control element and the on period of
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according to claim 8 wherein the control circuit determines

10 the priority of charging or discharging according to the

operating state of the elevator.

11. (Amended) A power source device for an a.c. elevator
according to any one of claims 1 to 10 wherein the control
circuit comprises charge amount control means for maintaining

16 the amount of charge of the battery at an appropriate value.

12. (Amended) A power source device for an a.c. elevator

according to claim 11 wherein the appropriate amount of

charge of the battery is about 60% of the rated capacity of

the battery.

20 13. (Amended) A power source device for an a.c. elevator
according to claim 11 wherein the appropriate amount of
charge of the battery is an amount of electric éower capable

of supplying about 30% of the rated power of the electric
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for restricting the charging of the battery.

15. (Amended) A power source device for an a.c. elevator
according to claim 14 wherein the charge restricting means of
the control circuit prevents charging of the battery upon the

10 charged state of the battery exceeding about 80% of the rated
capacity thereof to thereby prevent overcharging.

16. (Amended) A power source device for an a.c. elevator
according to claim 14 wherein the discharge restricting means
of the control circuit prevents discharging of the battery

15 upon the charged state of the battery dropping below about
30% of the rated capacity thereof to thereby prevent
overdischarging.

17. (Amended) A power source device for an a.c. elevator
according to claim 14 wherein the discharge restricting means

20 of the control circuit prevents the discharging of the
battery while the elevator is held out of operation.

18. (Amended) A power source device for an a.c. elevator

according to claim 14 wherein the charge restricting means
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voltage command thereof.

b 19. (Amended) A power source device for an a.c. elevator
according to claim 18 wherein the charge-side limiter value
of the limiter circuit is set to zero upon the charged state
of the battery exceeding about 80% of the rated capacity
thereof.

10 20. (Amended) A power source device for an a.c. elevator
according to claim 18 wherein the discharge-side limiter
value of the limiter circuit is set to zero upon the charged
state of the battery dropping below about 30% of the rated
capacity thereof.

16 21. (Amended) A power source device for an a.c. elevator
according to claim 18 wherein the discharge-side limiter
value of the limiter circuit is set to zero while the
elevator is held out of operation.

22. (Amended) A power source device for an a.c. elevator

20 according to any one of claims 1 to 13 wherein the control
circuit comprises a discharge preventing means for preventing

discharging of the battery under a predetermined condition.

23. (Amended) A power source device for an a.c. elevator
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5 according to claim 22 or 23 wherein a given time interval is
set as the predetermined condition.

25. (Amended) A power source device for an a.c. elevator
according to claim 22 or 23 wherein a predetermined period is
set as the predetermined condition.

10 26. (Amended) A power source device for an a.c. elevator
according to claim 22 or 23 wherein a specified day of the
week or a specified time zone is set as the predetermined
condition.

27. (Bmended) A power source device for an a.c. elevator

16 according to claim 22 or 23 wherein the state of the elevator
as held out of operation is set as the predetermined
condition.

28. (Amended) A power source device for an a.c. elevator
according to claim 3 wherein the control circuit comprises

20 discharge preventing means for preventing discharging of the
battery, and the discharge preventing means is operated upon
a variation in excess of a threshold value occ&rring in the

amount of charge of each unit or each of the cells.
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charging of the battery.

31. (Amended) A power source device for an a.c.
elevator according to claim 23 wherein the control circuit
comprises means for resetting capacity measuring means for
measuring the capacity of the battery, upon completion of
discharging of the battery.

32. (Added) A power source device for an a.c. elevator
according to any one of claims 1 to 13 wherein the control
circuit comprises means for changing over discharging from
the battery to constant-current control while changing over
charging of the battery to constant-current control, and
means for detecting the internal resistance of the battery
based on the terminal voltage of the battery during

discharging and the terminal voltage of the battery during
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charging to judge the life of the battery from the
variation of the internal resistance.

33. (Added) A power source device for an a.c. elevator
according to any one of claims 1 to 13 which comprises an
output contact provided between an input terminal of the
inverter and the control circuit and controllable for
opening and closing, a comparator for comparing the input
voltage of the inverter with the terminal voltage of the
battery, and control means for closing the output contact

upon said input voltage exceeding said terminal voltage.



