1 SPECI FI CATI ON POWER SOURCE DEVI CE FOR A.C. ELEVATOR 5 TECHNI CAL FI ELD
The present invention relates to inprovenents in power source devices for
a.c. elevators. BACKGROUND ART As shown in FIG 16, elevators general

have a well 10 bucket construction which conprises a rope(lmm\“ Nﬂ]ﬂ“ﬁ a
hoi st 82 and provided with an el evator car 8 connected to eof
and a counterwei ght 81 connected to thelother end thereof. Thesemi*ght of
the counterweight is so adjusted as to be in balance with a | oad
corresponding to 40 to 50% of 15 the rated novable | oad. Wth progress in

power el ectronics devices and techniques for controlling thmmﬂ“mmwmﬁlmml n
recent yeadBECIHIOzaTO®Y drive systens are placed into use wh an
inverter 3 for supplying voltage-variable frequency-variable 20 G POVES

to an induction notor of the hoist 82 as illustrated for speed control to
lift and | ower the elevator <car 8. \When the car as fully occupied is

lifted or py@iR IRVRER DEVICE FOR A.C. ELEVATOR

5 TECHNICAL FIELD

The present invention relates to improvements in power

source devices for a.c. elevators.
BACKGROUND ART
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 supp;ying 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 8.

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



is lowered in an enpty state with the elevators of the inverter drive
type, there is a need to increase potential energy, so that the increase
of energy is supplied fromthe power source 1 to the induction notor
through an converter 2 5 and the inverter 3. Such an operating node is
termed a "load Ilifting operation.” Conversely when the car is lifted in an
enpty state or is lowered as filled wi th passengers, the potential energy
is to be decreased, and the decrease of potential energy is converted by
the induction notor to 10 electric energy (electric power) and returned to
the inverter 3. This operating node is terned a "l oad | owering

operation,i's anvde@l paveh eRpbe Eehtenedth othdieel WAIdY oF ithe termed
"regenerative power." Unless this regenerative power is treated by sone

met hod, t hg,Jjdyrdr mll%g%ygte tIﬂﬁekgvﬁétgrnééd"\té|1I{Mae.§%seﬁ>ott%nl% igak control

elenents Accordlngly al ready known are a nethod of returning the

regeneratiMg a pt e%'ﬂe tB@WBH -PQHLEEC, ﬁséﬂ@r\,@ @%Xﬁfr%pﬁlecpgr%ﬁ %#hod of

transi stors an to regenerate the po
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lifting operation."” Conversely when the car is lifted in an
empty state or is lowered as filled with passengers, the
potential energy is to be decreased, and the decrease of
potential energy is converted by the induction motor to

10 electric energy (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 medium- to

low-speed elevators in medium to low buildings.



The converter for use in the fornmer method exhibits a high conversion
efficiency, affords a power factor of nearly 1, is therefore very
excel l ent, but has the drawback of necessitating an expensive apparat us.
On the other hand, the 5 |atter nethod is easy to control and inexpensive
in apparatus, but has the problemof being lowin energy utilizing
efficiency since the regenerative pomer3is rel eased as heat. For use with
el ectric nmotors for driving elevators, a power source device has been
proposed which conprises a 10 battery connected in parallel with a d.c.
power supply unit of constant voltage and to be charged with regenerative

power when thahal evavertent dbri 8sdelel eiat Bskmestiofe dhdat ekhebbakt gry
chiefly supplies current to the notor when the notor is accel erated [JP—B

No. 53- 48300 tirfverWhibh Eheipiepegpdaridr POVEpSRY GadRd 68, naey\@y
there nust be a specific corresponding relatlonshlp bet ween the vo tage

regul ati om  chardEh@irshl ¢8rof ek!@@li@ﬁﬁ' G £ g tdrfa%aeﬁan\s%rt' ng the
a.c. output of the power soufce to direct current and the voltage
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s to 4 but has the problem of being low in energy utilizing

efficiency since the regenerative power is released as heat.
For use with electric motors for driving elevators, 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 difficult to realize.

Accordingly, an object of the present invention is to



provi de a power source device for a.c. elevators which achieves a high
energy utilization efficiency and which is neverthel ess easy to realize.
DI SCLOSURE OF THE | NVENTION 5 The present invention provides an a.c.

el evator having a conmercial power source, an inverter operable with the
power fromthe conmercial power source for generating a.c. power, and an
electric notor to be driven with the a.¢%. power generated by the inverter.
A power source device for the a.c. 10 el evator conprises a rechargeabl e
battery, a charge/discharge circuit for charging and discharging the
battery, and a control circuit for controlling the voltage to be input to

the i nvertrothdec antponlelri Bguirhe apeiati ooir of . & heelshai3e/ dinsearge circuit,
the battery being chargeable with 15 regenerative power fromthe electric

notor, thesdiatdwrsy Heiine capegabhieilozgenek a £rRovBIc ARG SWBRLY the pover
to the inverter. The control circuit conprises voltage control neans for

control | i nge¢diaHdRI4l %ggkagg eLaihecinverter to a constant 20 level. The
charge/ di scharge circuit has a charge control elenent for closing a charge

circuit E”Bké%ﬁﬁéﬁ%&?%ﬁeTﬁ?”&ﬁ@hNT?gﬁ”E”t for closing a discharge circuit,
e

and the charge control enment and the di scharge control elenent are

on/of f 55 The present invention provides an a.c. elevator having a

commercial power source, an inverter operable with the power
from the commercial power source for generating a.c. power,
and an electric motor to be driven with the a.c. power
generated by the inverter. A power source device for the a.c.
10 elevator comprises a rechargeable 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 by controlling the operation of the
charge/discharge circuit, the battery being chargeable with
15 regenerative power from the electric motor, the battery being
operable to generate power and supply the power to the
inverter.
The control circuit comprises voltage control means for
controlling the input voltage of the inverter to a constant
20 level. 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 and the discharge control element are on/off-



controlled by the control circuit. The control circuit alternately turns on
the charge control elenent and the discharge control elenent to
alternately charge and di scharge the battery. According to 5 the charged
state of the battery or the operating state of the elevator, the control
circuit alters the on period of the charge control elenment and the on
period of the discharge control el emen? relative to each other to
determne the priority of charging by the charge circuit or dischargi ng by
10 the discharge circuit. Consequently, the input voltage of the inverter
is controlled to a constant |evel. For exanple during the load |owering
oper at i on,cadregeridreat bye thewebnsuppl teflciiom the notor via the inverter is
delivered to the battery for 15 charging, while during the load lifting

operation, the mWontgenekatedi Byal herbatd By YedsnsWpldned charbhe motor via
the inverter. . The control circuit conprises discharge restricting neans

for restrigdd it ke Hie$ehahal Re Ofii L BRa PAL t &Y ANd AQ char gg restricting

means for restricting the charging of the battery. The charge restricting

means of tﬂecé::g%ttre?l e%%%tgpgt anB' §Y§ z§rg§£§%k8«l[ 'I%Otggertwe RQE&?&E#%H%] the

charged state ery exceedin of thera apacity

thereo% 6the charged state of the battery or the operating state of

the elevator, the control circuit alters the on period of the

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 via 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 charged state of

the battery exceeding about 80% of the rated capacity thereof



to thereby prevent overchargi ng. The discharge restricting means of the
control circuit prevents discharging of the battery upon the charged state
of the battery droppi ng below about 30% of the rated capacity thereof to

t hereby prevent 5 overdi scharging. The charge restricting nmeans and the

di scharge restricting neans of the control circuit conprises a limter
circuit for inmposing limtation on the fleviation of the input voltage of
the inverter fromthe voltage conmand thereof. 10 The charge-side limter
value of the limter circuit is set to zero upon the charged state of the
battery exceedi ng about 80% of the rated capacity thereof. The

di schar ge-4 dtheddb ipefealtuevelchBegihgl t @heCidiGehhrgs $eEtiOcZERH uUpON
the charged state of the battery dropping bel ow about 30% of the 15 rated

capacity theneofor e contkkeh eikeyit ﬁ?é@éﬁ@@sdfs&iﬁfdl@{gg%fprt%\éentl ng
means for preventlng di scharging of the battery under "a "predeterm ned

condi ti on.y, the,GontsQl + t%hr it 4EQMREL 8ES R tl’?@%é}%et f gvéﬂglgng%?gwf or
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The charge restricting means and the discharge
restricting means of the control circuit comprises a limiter
circuit for imposing limitation on the deviation of the input
voltage of the inverter from the voltage command thereof.

100 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. 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
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 battery 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



battery, and nmeans for resetting capacity neasuring neans for neasuring
the capacity of the battery, upon conpletion of discharging of the
battery, whereby an accunul ated error of the capacity neasuring nmeans is
elimnated. 5 The control circuit conprises neans for changi ng over

di scharging fromthe battery to constant-current control and changi ng over
charging of the battery to constant-current control, and neans for
detecting the internal resistance of the battery based on the term nal

vol tage of the battery 10 during discharging and the term nal voltage of
the battery during charging. Accordingly, the life of the battery can be

j udged frdmtterwaeingt meansf fohereacetivay cawmsitgnemasutiagpowenssburce
devi ce of the present invention conprises an output contact provided

bet ween amdayurtingl Zheecapnal tgf of hehe nvaetrtery antbdrhecapiltetdbncbfcui t and
controll able for opening and closing, a conmparator for conparing the input
vol t age ofditduhdrMergt ef whthbhbeetef mimateby it agewefulthe doatt-eryorand
control neans for closing the output contact upon said input voltage

exceedi ng @al ¢a2R dienmeakuyohlagean¥Nes ebyimusdt&irrent i s suppressed when
the output contact is closed. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is
a circygit diagrmam $Rewrdd tRecGoRSEEMEE] &k Afeans for changing over
discharging from the battery to constant-current control and
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
10 during discharging and the terminal voltage of the battery
during charging. Accordingly, the life of the battery can
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



8 a power source device of the present invention. FIG 2 is a block diagram
showi ng an inverter and the construction of a PWM control circuit of an
a.c. elevator. FIG 3 is a block diagram show ng the construction of a 5
control system of the power source device of the invention. FIG 4 is a

bl ock di agram showi ng different construgtion of |like control system FIG
5 is a waveform di agram of triangul ar ves and a control signal. 10 FIG
6 i ncl udes waveform di agrans showi ng the same when the input voltage of
the inverter is altered. FIG 7 is a flow chart show ng an exanpl e of
procedure for realizing a capacity neter by software. FIG 8 is a flow
chart shova mpvwar ecarglee defvipeocédtine pidsémwr icordmtdldni.ng chargi ng and
discharging. FIG 9 is a flow chart showi ng an exanpl e of procedure for
control l'ing st amahy 2char gi bdock! &iadPam Sskkoirow axhantveshew agdanhexanpl e of
procedure for presetting (resetting) a capacity neter. 20 FIG 11 is a

bl ock di agi@mpishewing af axawll eoptrbattefyui € WPrdrsiag .a eplewbdbity of
units. FIG 12 includes bl ock diagrans showi ng an exanple of construction
for judging thedd.fe e thei1bakt§i48§8am showing the construction of a
5 control system of the power source device of the invention.
FIG. 4 is a block diagram showing different construction
of like control system.
FIG. 5 is a waveform diagram of triangular waves and a
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 contreolling 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.



9 FIG 13 is a flow chart show ng an exanple of procedure for judging the
life of the battery. FIG 14 is a block diagramshowing a circuit for
suppressing rush current. 5 FIG 15 is a bl ock di agram showi ng anot her
circuit for suppressing rush current. FIG 16 is a bl ock di agram show ng
the construction of an elevator of the_ inverter type. FIG 17 includes
graphs showi ng variations in electric 10 power during the load lifting
operation and | oad |l owering operation of an elevator. BEST MODE OF

CARRYI NG QUT THE | NVENTI ON The power source device of this invention for
a.c. elevators will be described belowin detail with reference to 15
enbodi nents andico tll¥e idr awifige. cliarvughowingd hen drampigs ofheworgdube
enbodi ments, like parts will be designated by |ike reference nunerals and

wi |l not bfvmlesrigibed thepeattedby. thEi bstt&podi ment A rope 83 is wound on a
hoi st 82 to be driven by an 20 induction nmotor 1M as shown in FIG 2. An

el evator car 8 HI%. aaniecked1bek08Ca§hsnO§ndhd AP i8Iuidndog count er wei ght
81 to the other end of the rope 83. The a.c. power supplied froma

comrer ci alg sS9QMf ¢Rsh current.

5 FIG. 15 is a block diagram showing another circuit for
suppressing rush current.
FIG. 16 is a block diagram showing the construction of
an elevator of the inverter type.
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



10 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 an a.c. current to
the induction notor 1M The inverter 3 is controlled by a known PWM contr ol
5 circuit shown in FIG 2. Stated nore specifically, the inductor notor 1M
is provided with a pul se generator PG f.or detecting 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-variable current
command conputing circuit 6. This circuit prepares a frequency-variable
current commerrhvesttiesh biys af egnveraesi Aetowdve. RWWenntthein dinpadi to7ahor
this circuit to prepare a PWM control signal. This signal is fed to the

i nverter 3irdwrrtdre 3lanspeedveentdotood. thepebevat @hecanv8rtds shown in FIG
1, the inverter 3 has input termnals a, b, which have connected thereto a
power sourdxl icidralidn BQ c.acoetdhBgtbothbeindyettdrOmotdie 1pawer source
circuit 10 conprises a battery E conprising secondary cells such as 20

ni ckel - hydr ogemeelilnSre rdee 8 R8I EoRErbl 88§11 Of Sknldvn P2 RRErod pair of
diodes DI, D2 for controlling the charging and discharging of the battery

Ehi fgr i5ﬁxaéﬁl?é&i3c5 SHRMN iNFTLG 2 154y BRIt Ei1¢9rRI L §eStRe Pl Urality of
inductor motor 1M is provided with a pulse generator PG for
detecting the actual speed of the elevator car 8. A speed
command 4 for the elevator car 8 and an output 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-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



11 accordance with the capacity of the elevator, each of the wunits
conprising eight cells B. Wth reference to FIG 1, the battery E has
connected thereto a capacity neter Q for detecting the quantity of 5
charge thereof, booster coil L and current detector RT. Although the
capacity meter Qis described as beingéa har dwar e i nstrunent connected to
the battery E, the neter is not limt to such an instrunent but can be
measuring means as software for calculating the capacity fromvariations
in 10 the current detected by the current detector RT. FIG 7 is a flow
chart showi ng an exanple of procedure for realizing the capacity neter Q
by sof t wareccdiidastce avithutthentapapiityi sfretei aeshrdtaun tdaehcwitr ek det ect or
RT in step S-41, and the current is processed for averaging in step 15

S-42. Nextuniis am@réshieyr evghuecesisegerred to in step S43, and an
inquiry is made in step S-44 as to whether the anpere- hour value is above

0. If the inquiwitd SeaReWaERdtbNFihe NEOBld Sat &8P SR f@hhewseho check
whet her the anpere-hour value is lower than 0. If the answer is

af firmati ighe SIRP a5caf@cd8yf abkewsot o cal ot &t £ 4 N, AnRi 1@f, digscharge. I

the inquiry of step S44 iS answered in the affiTtmative, on the other
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Although the capacity meter Q is described as being a
hardware instrument connected to the battery E, the meter is
not limited to such an instrument but can be measuring means
as software for calculating the capacity from variations in

10 the current detected by the current detector RT.

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 S-41, and the current is processed for averaging in step

15 S-42. Next, an ampere-hour value is referred to in step S$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 S-47 follows to calculate the amount of

charge. Subsequently step S-48 calculates the capacity in



12 percentage fromthe result of calculation of the discharge amount or
charge anount, and the calculated capacity is fed to a capacity nenory in
step S49. Further as shown in FIG 1, the battery E has connected 5
thereto an energency power source supply circuit 11 serving as a control
power source for supplying the power ofj,the battery E in an event of a
power failure or |ike enmergency, and an energency contact 12 to be opened
in the event of rmalfunctioning of the pomer source circuit 10. 10 The

out put signals of the current detector RT and the capacity neter Q are fed
to a control circuit 9 conprising a mcroconputer, and a corresponding
control siRffseNSRgSateqm & eféésﬂbtt%% ol PulFt iamaedi dher diFeharge2 to
control the input voltage Vab for the inverter 3 to a constant voltage as
will 15 beampandr ioye chatrge. app@nt 3 ashdvsha coluletesy stapmeieyl izedely the
power source circuit 10 and the control circuit 9. To a predeterm ned _
vol t age cdmmendapilae tiynpemovgl iagetdabsSod. the inverter 3 is negatively fed
back, and the deviation signal e is passed through a transfer function Gl

and limter cirutithe20a20showhr €PaFEGa TUrflentb L8NG hasAcedheentqval ue
fromthe current detector RT is negatively fed back to the current

command i ,thaietohendeweayeaBySpenRal sSutdWWudd @ GHRARANAN se2FiMha a
transfer function &.
as a control power source for supplying the power of the
battery E in an event of a power failure or like emergency,
and an emergency contact 12 to be opened in the event of
mal functioning of the power source circuit 10.

10 The output signals of the current detector RT and the
capacity meter Q are fed to a control circuit 9 comprising a
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.



13 The conparator 21 conpares triangular waves a froma triangular wave
generator 22 and an output signal fromthe transfer function G to prepare
a control signal Cfor the pair of transistors Trl, Tr2. A "not" el enent
23 is 5 connected to the base of the second transistor Tr2 to make the two
transistors Trl, Tr2 different formeach other in conduction period. For
exanple in the case where the voltage of3 the commerci al power source 1 is
200 V, the full-wave rectified 10 voltage obtained fromthe converter 2 is
usual | y about 280 V. When the voltage conmand shown in FIG 3 is set at 350
V, the control systemfor the power source circuit 10 effects voltage
control so as tTheTaidnipairatiohe 2lnpoipX okt agei dMadubDir wdweed nverdear a3 at 350
V. 15 Wen the input voltage Vab is 350 V, the deviation signal e is zero,

the curreniricoigand iwave Bendehiver ed Hr@MintHetphtn d&nLl Gt 2R is al so
zero, and the control signal C fromthe conparator 21 is given a pulse

wavef or m V@Leafr?s!fbrorfun@%&'o%dG'25t8QF!§E}]>_59eO£fC&?‘Ef@fj Sgrae: 11 Fltge 5. As a
result, 20 the two transistors Tr r2 repeatedly alternately conducts

for the saup peyi CEq:a]Ql iR Wher ehy t hey ba}}&te%l%ﬂe%tca%f%d and

di scharged alternate or thé sne périod of tinme in répetition, thus

actingsto égﬂﬂgé¥ék.%%eth%p%%sgookagﬁeogeéggd transistor Tr2 to make

the two transistors Trl, Tr2 different form each other in
conduction period.
For example in the case where the voltage of the

commercial power source 1 is 200 V, the full-wave rectified

10 voltage obtained from the converter 2 is usually about 280 V.
When the voltage command shown in FIG. 3 is set at 350 V,
the control system for the power source circuit 10 effects
voltage control so as to maintain the input voltage Vab of
the inverter 3 at 350 V.

15 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
period is equal to off period as seen in FIG. 5. As a result,

20 the two transistors Trl, Tr2 repeatedly alternately conducts
for the same period of time, whereby the battery E is charged
and discharged alternately for the same period of time in

repetition, thus acting to maintain the input voltage of the



14 inverter 3 at 350 V. Wen the input voltage Vab dropped bel ow 350 V, the
control signal C delivered fromthe conparator 21 assunes a pulse waveform
having a short on period and a |long off period 5 as seen in FIG 6(a).
Consequently, the first transistor Trl is shortened in on period and the
second transistor Tr2 is extended in on period, making discharging of the
battery E predoninant over the chargind thereof to raise the input

voltage Vab to 350 V. 10 On the other hand, when the input voltage Vab
exceeded 350 V, the control signal C delivered fromthe conparator 21
assunmes a pul se waveform having a | ong on period and a short off period as
seen in Fliavd{t®r Xensaguent.ly, the second transistor Tr2 is shortened in
on period and the first 15 transistor Trl is extended in on period, making

char gi ng of th@lebattth%rﬁngur&r@@@ﬂha@nvagvgfowgd%ém@r:%mzth&feof to
| ower the input voltage Vab to 350°V. The usual path through whi ch the

battery E dshdigcharged d RefhGerlal $r500ME h@oﬁ?ﬁéfﬂé’r % t qs‘%ﬂﬂr{éo te coi |

L, current 20 detector RT and second transistor Tr2,

d
battery E. Tkhee ‘&?‘a‘{?e'fo%t aqulhgugh W?:%Eholtlgé Pf‘(gé egﬁ/d el accinflfafr eder':.S d]c rom

the inverter I nput termnal "a, rgency co RSt
trans'§t0rag7§%en %&f%%%.d%ta?torConsequently, the first transistor Trl

is shortened in on period and the second transistor Tr2 is
extended in on period, making discharging of the battery E
predominant over the charging thereof to raise the input
voltage Vab to 350 V.

10 On the other hand, when the input voltage Vab exceeded
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 coil 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



15 RT, coil L and battery E, and back to the inverter input termnal b.
When the transistors Trl, Tr2 are off, the coil L acts to instantaneously
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 liniter circuit 20 shown
in FIG 3 is set at zero to effect charging only, while if the charged
state of the 10 battery E is, for exanple, at |east 80% of the rated
capacity, the charge-side Iimter value of the limter circuit 20 is set
to zero t REf feill di selbgitngrgnEy. athi Bapketb utiRs iOverEharigigig or

conpl ete discharging to give an extended |life to the battery. 15 For

exanpl e astsheMul b.Fl fhedl, tRel t PALSIsEdFSUILL 2Cr2 haV REra dhachak ge- side
limter value of zero and a limter «circuit 20" having a charge-size

limter vaj ZEHQ A8t a6RBnest e a 0 it circuit 20
havi ng a chgﬁagisidé'éﬁg'gadisgﬁapgg-ggdgﬂFiﬁ$§ggé¢% J%hyicgéro), and 20

di scharge &iégﬂég&é'Hﬁf?@nkp%fskhecgg;g%rgrEhkgkghgg.%Mét Pogg D?qgraDh.
char ge-di scharge permtting switch are arranged in "the rear of” an
connecised 10 INestnd Mol LHheULE 2Rargld sc 208 &P ASIRYLNPlY. These
detected by the capacity meter Q is, for example, up to 30%
of the rated capacity, the discharge-side limiter value of
the limiter circuit 20 shown in FIG. 3 is set at zero to
effect charging only, while if the charged state 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 circuits 20', 20"

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



16 by the procedure shown in FIG 8. An inquiry is made in step S-1 as to
whet her the capacity is below 80% and if the answer is affirmative, the
charge prohibiting switch S3 is turned off in step S 2. Next 5 in step S 3,
an inquiry is made as to whether the capacity is below 30% and if the
answer i s negative, the discharge prohibiting switch Si is turned off in
step S-4, and charge- discharge permittithg switch S2 is turned on in step
S-5, whereby both chargi ng and discharging are effected. On the 10 ot her
hand, if the answer to the inquiry of step SS3 is affirmative, the

di scharge prohibiting switch S1 is turned on in step S 6, and the

char ge- di sphattge dqaeydddulrienghswht 6A B2l sg.turned off in step S-7, whereby
charging only is effected. Further if the inquiry of step S-1 is answered

in the 15 negatin@ndhieychar agqrr ohli QE%”g—?V\ééC@o SthdghdpriRd on in step
S-8, the discharge prohibiting switch is thereafter turned off in step

9. and o ahangadiray g;@%pew&tgkn%?x%&gﬁ%iifefitegxﬁae&\%f e step

S-10. The battery is the i scharged on en t evator’ is at

top, th .5, .6har ged h .2l o hgld. the
bat ey CHATHER 13 At 05 gF SPnE™ S ert CABA PEY TR ABrIDS Thie DS Fery

can be 5 nnilnntsaéeri)e%—IBr) tarrlle i?l%%tirglh?.‘rsg%gdgt g‘é etotwaettﬂésf éhhee cbaaﬁ;[atc%rt\é/ is

below 30%, and if the answer is negative, the discharge
prohibiting switch S1 is 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 battery can be

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



17 can be maintained in such a state as to be charged or discharged free
of trouble regardl ess of whether the elevator is subsequently operated by
regeneration or driving. If the capacity is in excess of 60% the power of
the battery may be 5 supplied to the control circuit 9 fromthe energency
power source supply circuit 11. For exanple as shown in FIG 4, a standby
charge prohibiting swtch S4 to be chéﬁbed over by a standby charge
command is connected to the output termnal of the limter 10 circuit 20.
The out put signal of the limter circuit 20 or a standby charge current
command is selected, for exanple, by changing over the swtch by the
procedur e shove inaiMtG@inkd Smatsedhnar etapechki eal by, cledrdd@wry is made in
step S- 11 as to whether the elevator is in operation. Wen the 15 answer

i s negati v@iséhdrfddeirdd @i rkcub1@BERghRASEESR Sf 1dh&Shet OchelNGsa e
capacity is below 60% If the answer is affirmative, step S-13 follows to

change OVeistiﬁbégdﬁgﬂfﬂy'Qﬂ%&%%eﬁrggiQ%BEHQr§%&&ﬁho§m%%ﬁv't ésggethg sel ect

the standby charge current conmand. If “on the other i nquiry of

step S 11 L Anspred i) SRRl i B VEng obie: LAMMIY Al SIPRS 1% |

answered in the negative, step f ol ange over e’s 24
E)g.t FErSETi zé.\ﬂ%)ltioeéeéoeccthe tclz)%t%%tlplétirgiliEhS lf%:énmt fle nger%oennsc%gupeore}elxy’ the
source supply circuit 11.

For example as shown in FIG. 4, a standby charge
prohibiting switch S4 to be changed over by a standby charge
command is connected to the output terminal 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



18 charged to about 60% of 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 saving in energy. |If the input voltage Vab of the inverter 3
becones excessively high for one cause®r another, a transistor Tr3

i nt erposed between the input termnals a, b of the inverter 3 10 is turned
on to cause a resistor Rto consunme the regenerative power. Wth the power
source device described, the node of handling the Iimter value of the

limter cidltdtideCsh®yuti B0sFbE tBeCantbe ahpLELEy NAHerd e a0CR/GINRY tO
the charged state 15 of the battery E described but also according to the

operating sd4 aite «fstt he el evator. The proper anount of charge of the battery
Eis basically set at 60% of the rated capacity, but can be altered for

weekdays or holidays i@k @ rd 3pakLCULAE r b1 Bn d 02706 r RO £AYIPlig 10 the
case where a continued power running operationh Is expected as when people

are arriving al.. f fi e ‘éil'l‘éilnm% ERL X‘Q{zértép% PLOPSL. Fraunt of gharge of
the battery I's set to a sonmewnat greater val ue, with pretfererice’
5 the power can be exchanged between power running and
regenerative operation to achieve a further saving in energy.

If the input voltage Vab of the inverter 3 becomes
excessively 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



19 for use as an auxiliary power source, whereas in the case where a
continued regenerative operation is conversely expected as during the

| unch time, the anmobunt of charge of the battery Eis set at a somewhat
smal l er value, with 5 preference given to the regenerative operation.
Further even in the event of continued power running operation or
regenerative operation, the discharge-§ﬁﬁe limter value may be set at a
val ue which will not greatly alter the charge anount of the battery E
e.g., a value 10 enabling supply of about 30% of the rated power of the
notor. The power to be supplied fromthe conmmercial power source can then

be not gregderuddhans tahe auaiaiiBkgpsRtreyeirvbewhdteasl Byl dasd N
operation with the rated | oad thereon. This nakes it possible to greatly

reduce theyKaRaG tobrifiniR@ PRWRherdbi $0ULSEr SALGRMENt o R A AN, Vari ous
ot her nodes of control are usable which 1nclude charging only to be

ef fected whide& the & %Yﬁtiﬂgoitﬁeaﬁunf:ﬁs&imw t &%Q&R@%\?gopfg%ﬁq::geg%\@ ce

descri bed, the brake for the notor 1M can y the power

PPy, O ey (SvSTEn s DGR, Lol AR oo ol e
neares% flﬁ¥¥fé¥éﬂ%és%ﬁ%%% %%e@h%nrgggng¥§ggvgfog%ration.

Further even in the event of continued power running
operation or regenerative operation, the discharge-side
limiter value may be set at a value which will not greatly
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



20 power failure. Although the present enbodinent is adapted for use with
el evators of the well bucket type, the enbodi nent is usable also for other
el evators, for exanple, those of the type 5 which carries a battery as a
count erwei ght and wherein the sheave on the counterweight side is driven
directly. According to the present invention, the power source device
descri bed needs only to be added to a <dhventional el evator, wher eby
regenerative power can be obtained suitably 10 as shown in FIG 17 to
repl eni sh the drive power during the usual operation of the el evator even
if the |load involves great variations. Accordingly, a great power source
equi pnent pweed neiilheeaare-set, nmaking it possible to greatly reduce the
capacity of the power source equi pnent. 15 The recovery of regenerative

power ensures efifi@fiqne t%%eprg_fseﬁﬂ_eéﬂ}éoai’m@ﬁ_@iEyea@é&pﬁé@rﬂi&e%sgfvji@hency
In the case of an elevator which is 600 kg in rated | oad capacity and 60

MmN in OR&rALd,.aN el Wi 8A¥KEY P{pROVELe t SubSy ARl eviad L g year can
be about 1000 KWh. This val ue corresponds to 20 about 20% of fhe t ot al

amount of pered0 ARGORIUGRADY [ BhR LLAYAL OTendUl LIPTIIRI Gy dhe battery
nprises nickel -hydrogen cell's which are Tree from harniu stances and
are pr%sthhXﬂlcarries a battery as a counterweight and wherein the
sheave on the counterweight side is driven directly.
According to the present invention, the power source
device described needs only to be added to a conventional
elevator, 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



21 considered to be optimal, and is therefore unlikely to entai

envi ronnent al probl ens. Second Enbodi nent Basically, this enbodi nent has
the sane construction as 5 the first enbodiment, and is further so
constructed that the capacity meter is preset or reset by holding the
battery charged or discharged under a predeterm ned condition. Wth
reference to the control system shown i"- FIG 4, a state wherein the
charge-di scharge permtting switch S2 is on 10 and the discharge
prohibiting switch S1 is off is changed over to a state wherein the
charge-di scharge permtting switch S2 is off and the di scharge prohibiting

switch Sl ¢gnsidedad td PecdetemailnednpelkothefOfc X alml Exe By &fy Hithan hour,
with the charge prohibiting switch S3 off, and the discharge 15 side

limter valpie dsnnfditd10 pg@baet@ hol d the battery E charged (chargi ng node)
The chargi ng node can be set while the elevator is at rest. As a result,

t he batterye 45 FiHedyp conpletely wuntil the voltage across the
term nal s of the pattery £ 20 becones sufficiently high, for exanple, until

oo LA0E 1T  EARAST, W e LT YabrL ALY Shaps s agTe
the acgunu%fge%&fgg(gﬁﬂgai%%%tqeggﬁ'is further so constructed that the
capacity meter is preset or reset by holding the battery
charged or discharged under a predetermined condition.
With reference to the control system shown in FIG. 4, a
state wherein the charge-discharge permitting switch S2 is on
10 and the discharge prohibiting switch S1 is off is changed
over to a state wherein the charge-discharge permitting
switch S2 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 preset at 100%.

This eliminates the accumulated error of the meter.



22 The capacity neter can be reset by the discharge node of the battery.
In the control systemshown in FIG 4 in this case, a state wherein the
charge-di scharge permtting switch S2 is on and the charge prohibiting
switch S3 is off is 5 changed over to a state wherein the charge-di scharge
permtting swtch S2 is off and the chsﬁge prohibiting swwtch S3 is on for
a predeterm ned period, for exanple, y other hour, with the discharge
prohibiting switch Si off, and the <charge-side limter value is set to
zero to hold the battery 10 E di scharged (di schargi ng node). Consequently,
the battery E is discharged fully until the voltage across the term nals
of the battery Thedecqnrd tysukftieei eahl el ovsee. Py, thditdd sdher geoltcrage odr ops
to not higher than about 1/3 of the rated voltage. At this tinme, the 15

capacity mMeternofQtery.eseh tRe08bnifbs &dtdmairsat e raecunulat edigrror of
the meter. FIG 10 shows an exanple of procedure for presetting the

capacity nef&d, by held %etrtégnb%hteeEMaEQ@Lgfgchfféét%éﬂnﬁéﬁ%g SAkcrl he

unit voltages are input, and an inquiry is made in step S-22 as to

uhether the did ff enge el weeh 2 RShIUM VAL UGB, Ofs LN Jii &y ol tages and
of 18 i VG

a mninumvalue mn there excess o erence age 1. Wen

the agsméhdége‘g fc!\;erptt'ov% s%ta%e %hé%eg.gl ch'?e chgrésgtdf‘séﬁasreg}

permitting switch S2 is off and the charge prohibiting switch

S3 is on for a predetermined period, for example, every other

hour, with the discharge prohibiting switch S1 off, and the

charge-side limiter 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
S-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 1is affirmative, step S-23 follows to set a reset



23 charge flag, whereby charging of the battery is started. Subsequently,
an inquiry is made in step S-24 as to whether the total sumof the unit
voltages is in excess of a reference voltage 2. If the battery is
conpletely charged up, 5 giving an affirmative answer to the inquiry, step
S-25 follows to reset the reset charge flag, whereby charging of the
battery is conpleted. In step S 26, "100% is stored in the capacity
menory of the capacity nmeter to preset the capacity neter. 10 According to
t he enodi nent described, the elevator is operated in the usual manner
based on the nmeasurenents of the capacity neter, while regenerative power

i s absorbethsttd afilay, amdriehe dhivygipgwer thereptestghied, stiddegrrors of
the capacity meter corrected suitably. Thus, the power source 15 device of

the inventdiseudiits the iadwartagasmbher eRfstop e fal e &XhRitheThi rd
Enbodi nent Basically, this enbodi nent has the same construction as the

first enbodideMtaandind ¢ Whihahisov600sLEUCt 8dif hat 20 vaFiations in the
anounts of charges of the cells constituting the battery are elim nated by
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5 giving 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 predetermined condition.

According to the present embodiment, the battery E



24 conprises a plurality of units each conprising eight cells B as shown
in FIG 11. The enbodi nent conprises isolated anplifiers 31 to 31n for
detecting voltages V1 to Vn across the termnals of the respective units,
an A/D converter 32 5 for converting output signals fromthe anplifiers to
digital signals, and a mcroconputer 33 for on/off controlling the
switches S1 to S3 shown in FIG 4 based“%n the voltage values V1 to Vn
obtained fromthe A/D converter 32. The mcroconputer 33 nonitors the

vol tage values V1 to Vn, and 10 changes over a state wherein the

charge-di scharge permtting switch S2 is on, and the di scharge prohibiting
switch Sl @dipritdes changeapieki bift uAgtsWeheh SSmprEsid didr swiltiches bei ng
shown in FIG 4) to a state wherein the charge-di scharge permtting switch

S2 is off,ad hehdirscharae prahi bifd sy itdht Iompk ilse 0N s@Nd tkhe charge
prohibiting switch S3 are off, when variations (e.g., about 0.4 V) in

excess of a@ngﬂrﬁ%}fy & 1valug 1 ,0¢eyr hed EElﬁﬁevclglel:é Vﬁ'%@%rﬁgfgg sgbout 9.6

V), whereby 'a charging node is set erel arg ng onl cted.

Consequently, all,the Celd $ycoustilutipg Lhe. patis pY/IchnOvearfteeffC%rﬁp' etely

charged up unt e el nal age o eac becones sutfiCiently

high tq el nlnate v rlatlons in the .ch nDunt f each ce n the
capa0|§y ﬁ% e G P Es SRR R SRRT §5§m. ?h%m i %ﬂﬁﬁuﬁﬁﬁgﬂgi t he

signals, and a microcomputer 33 for on/off controlling the
switches S1 to S3 shown in FIG. 4 based on the voltage values
V1 to Vn obtained from the A/D converter 32. The
microcomputer 33 monitors the voltage values V1 to Vn, and

10 changes over a state wherein the charge-discharge permitting
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 wvalue
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 meter Q is

preset at this time as in the second embodiment, the



25 accunul ated error of the neter Q can be elimnated. Incidentally, when
variations occurred in the voltage values V1 to Vn, a discharging node is
set by changing over to a state wherein the charge-di scharge permtting
switch S2 5 and the discharge prohibiting switch Si are off and the charge
prohibiting switch S3 are on, and the el evator is held in operation until
the termnal voltages of the cells or 4mits becone sufficiently |ow, for

exanple, until the cell voltage drops bel ow about 1/3 of the rated voltage
of the 10 cell, to conpletely discharge each cell and to thereby elimnate
the variation in the charge anount of each cell. Wen the capacity neter Q

is reset afcduifl didie ea¥ornothehespeend gnbedlivenéidher@ccunul ated error
of the meter Q can be elimnated. 15 According to the present enbodi nent,

the el evator isnGRRMAEAD Y, NwWwhee YavahtiBABESccWhEdE feaaneraligponer is
absorbed suitably and the drive power is replenished. If variations

occurred ig,thgs qﬁart%eﬁ@%ﬂ&gs%agﬁmrﬁadyniéSseﬁgsgftéﬁéﬁdojpﬁé Rooattery,

t he charge anounts can be ma m consequently ena e power
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elinin%teQHui the discharge prohibiting switch S1 are off and the
charge prohibiting switch S3 are on, and the elevator is held
in operation until the terminal voltages of the cells or
units become sufficiently low, for example, until the cell
voltage drops below about 1/3 of the rated voltage of the

10 cell, to completely discharge each cell and to thereby
eliminate the variation in the charge amount of each cell.
When the capacity meter Q is reset at this time as in the
second embodiment, the accumulated error of the meter Q can
be eliminated.

15 According to the present embodiment, the elevator is
operated in the usual manner, while regenerative power is
absorbed suitably and the drive power is replenished. If
variations occurred in the charge amounts of cells or units
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.



26 Fourth Enbodi nent This enbodi nent basically has the sanme construction as
the first enbodinent and is further so constructed as to judge the |ife of
the battery based on an increase in the 5 internal resistance of the
battery. According to the present enbodinent, the termnal voltage (Va or
Vb) of the battery Eis fed via an AAD_converter 34 to a m croconputer 35,
whi ch prepares a life judging signal # shown in FIGS. 12, (a) and (b)

The signal 10 is fed to the control circuit of the elevator. Wth

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 const antFauntte@mnbeadmeatf or passing a constant current |1 or 12. The
currents 11 and 12 15 have the sane magnitude but flow in opposite

directions. Funihelembodimeater8888al OyFhss dhe t fmOWaRHE L hIHTIgMRlasOf the
limter circuit 20 has connected thereto a standby charge prohibiting

switch S4 ¢ g rangedaneht! tht fﬂg B3HEher OPST A St RptdLI, 1T e
judgenent. Wien the switch is changed over, the output signal of the

imter cipguid 30 hsr S%'fe%sdbgexaekge?%g@' ofPE Al Ao B @ Shanddy

charge curre COITTTB.I’] IS selecte passing a constant current

through  tfig athery FWaenct Be khle,gfclhg, battery Eis to be judged.

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 current through

the battery E when the life of the battery E is to be judged.



27 Derived fromFIGS. 12, (a) and (b) are the follow ng Mathenmatical
Expressions 1 and 2. Subtraction of Expression 2 from Expression 1 affords
Mat hemat i cal Expression 3 upon sinplification. 5 (Mathematical Expression
1) Va=Ea + 11 XRa (Mthematical Expression 2) Vb = Ea - 12 X Ra

(Mat hemati cal Expression 3) 10 Ra = (Va - Vb)/21* Accordingly, the
internal resistance Ra of the battery B’ can be deternined by nmeasuring the
term nal voltage Va of the battery E during charging and the term na
voltage Vb thereof during discharging. Further a conparison between the 15
internal resistance in the initial state and the internal resistance at

present indi catmes ithkel FrakerFetsdeteri oaptang o) dhe hed tRIM Iwingd the
battery E has deteriorated seriously, nanely, if the internal resistance

of the batMaieratiTdlNEx@reessont & phadet ergiviadcdlme ort Rapbatery is
replaced by a 20 new one. FIG 13 shows an exanpl e of procedure for

judging the rlddf & Qfrelh cRatt 8¥orbLr fhthonst £P2 S-Blord N8 S andRychar ge
prohibiting swtch S4 is changed over to SET side, the
simplification.
5 (Mathematical Expression 1)

Va = Ea + Il 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 in 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 standby charge

prohibiting switch S4 is changed over to SET side, the



28 battery is charged in response to a standby charge current comand in
step S-32, and the battery voltage Va is neasured in step S-33.
Subsequently in step S-34, the battery is discharged in response to a
standby charge current conmand, 5 and the battery voltage Vb is then
measured in step S-35. The internal resistance Ra is thereafter cal cul ated
from WMathenmatical Expression 3 in ste§88-36. An inquiry is nade in step
S-37 as to whether the internal resistance Rais in excess of a
predeterm ned val ue. Wen the answer is 10 affirmative, an alarmis given
in step S-38. The switch S4 is closed at RESET side finally in step S-39

to conpl ettty drsochduyed Aacoegpbfistotdhe Ptacasirehdescrddradntt he
battery is replaced in response to the alarm This ensures a high 15

ener gy ef fdgGieney iat stlep &-385. ahR the saseemhers tdee bat tiey Yodz G 1 SEs a
plurality of wunits which are connected in series wth one another as shown

in FIG 1L, wWid, each of sthec 4t 8] £ ofWrdSiG & h,tth%ehola%éﬁry fge term nal
vol tage of each unit is checked. This achieves 20 inproved accuracy in

j udgi t t l.i fe. i LS.] r r
J|olrje1(z:llepgbl :ﬁsgﬁaﬁe& il% %gtsgﬁgs%hfégvgfls%%?%ﬁg %a%(’ﬂi %%ger/egletpac%o%ﬁ‘n%ge’of t he

CellS'S 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 S-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.



29 Fifth Enbodi ment This enbodi nent has basically the sane construction as
the first enbodinment and is so constructed as to suppress rush current by
a sinple circuit. 5 According to the present enbodi nent, contacts 3a
connected to the output termnals of the comrercial power source 1 are
closed to supply power fromthe converter 2 to the inverter 3, and a
capacitor Cis charged through a resi #%or Rb as shown in FIG 14. Upon t he
vol tage across the 10 capacitor C reaching a predeterm ned val ue, a contact
2a of a second contact device is closed to short-circuit the resistor Rb
to conplete preparation for the operation of the elevator. Interposed

bet ween arridghpEmHdcdimen&l a of the inverter 3 and the power source
circuit 10 1s an output contact la to 15 be closed when the voltage Vab

across the Cap@ﬁhkp%m@obimkﬁﬂeﬁaghﬁQsi@@lYﬁlEﬁﬁﬁ%éﬁetJBhé%?ﬁd%ﬁbnEasThe
voltage Vab at the output term nal a of e inverter 3 and t he vol tage Vvdb

at a termyal d,Qf te%o'a%tesrcyaﬁda}gs fgd. ﬂs% %’t;??:gra% Yo 3 r\é@%n Vab ?

Vdb, the conparator delivers a sl gha 0 closes he out put

cont act qﬂﬁah%Q%I%%WEE ggggﬁ ?8V£E€F%9 Since the output contact la is

t hus cl ose en the u age of the inverter 3 becones higher
than the voltage N8 n9f t%h%hte)%trc%!n? ehSSHLEHH P ol S AYPRessed

connected to the output terminals of the commercial power

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



30 which flows fromthe battery E to charge the capacitor C through the

di ode D1. This obviates the likelihood that the diode D will be broken by
a great rush current. FIG 15 shows an arrangenent wherein the capacitor C
is 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

cl osed, whereby the rush current can al¥b be suppressed. 31 CLAIMS 1. In
an a.c. elevator having a comercial power source, an inverter operable
with the power fromthe conmercial power source for generating a.c. power,
and an electric notor to be 5 driven with the a.c. power generated by the

inverter, whidWerl eUfeendenieCBateeryhe 8oCechgt ?xyamé & At ized in that
the power source device conprises a rechargeable battery, a

char ge/ di sehangm Gdrfecwltodfeomchaflgwgo@ﬂdar_cusscﬁ}@ QiiN@1tiRGodPhEEr ¥heand a
control circuit for controlling the voltage to 10 be input to the inverter

by controlding the apar aki gR.QEnt e & CQ?&Q?/Pu§Hh&£ i rcuit, the battery

bei ng chargeabl e with regenerative power fromthe electric nDtor t he

battery being maperabl b0 08ReLALELHONEL + Afe SRR Yhd N&PO & the

i nverter.

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 also be

suppressed.



15 2. A power source device for an a.c. elevator according to claim1l
wherein the battery conprises a nickel-hydrogen cell. 3. A power source
device for an a.c. elevator according to claiml1 or 2 wherein a plurality
of inverters for 20 supplying a.c. power to a plurality of electric notors
are connected in parallel with one another. 4. A power source device for
an a.c. elevator according to any one3df clains 1 to 3 wherein the control
circuit 32 conprises voltage control nmeans for controlling the input
voltage of the inverter to a constant |level. 5. A power source device for
an a.c. elevator according to any one of clains 1 to 4 wherein the
charge/di scharge 5 circuit has a chargamentrol elenent for closing a
charge circuit and a discharge control elenent for closing a discharge

circuit, and the ahangeacent eekvet8reRLvang sh@omﬁié&qw FRouwedN Sl &l ement
are on/off-controll ed by the control circuit. . A pomer sour ce device

for an a.cy el guatiy @ %%Ql ROwitR €hal é W@f&m tlrcqlalc LRl
oh %

alternately turns on arge contro enent an |schar e contro
el ement tébfyé 'fgy(?é%e%g% g %8&Q§rg§né é%ﬁﬁc motorp%meg source
device for an a.c. el’evator a

5 driven with the a.c. power generated by the inverter, a power
source device for the a.c. elevator characterized in that the
power source device comprises a rechargeable battery, a
charge/discharge circuit for charging and discharging the
battery, and a control circuit for controlling the voltage to

10 be input to the inverter by controlling the 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.

15 2. A power source device for an a.c. elevator according
to claim 1 wherein the battery comprises a nickel-hydrogen
cell.

3. A power source device for an a.c. elevator according
to claim 1 or 2 wherein a plurality of inverters for

20 supplying a.c. power to a plurality of electric motors are
connected in parallel with one another.

4. A power source device for an a.c. elevator according

to any one of claims 1 to 3 wherein the control circuit



15 to claim6 wherein the control circuit alters the on period of the
charge control elenent and the on period of the discharge control el enent
relative to each other to determine the priority of charging by the charge
circuit or discharging by the discharge circuit. 20 8. A power source
device for an a.c. elevator according to claim?7 wherein the control
circuit determnes the priority of ché?bing or discharging according to
the charged state of the battery. 33 9. A power source device for an a.c.
el evator according to claim?7 wherein the control circuit determnes the
priority of charging or discharging according to the operating state of

the el evatampri sk vblpewer coauree feyhsefdprcait follirg) eyt Amnpaacor di ng
to any one of clainms 1 to 9 wherein the control circuit conprises charge

amount contdidageeats ther imwkrtaikNtBdat BeénseaRtNie w1 charge of the battery
at an appropriate value. 11. A power source device for an a.c. elevator

according 10 t 6l &igel0 Whetel Beliceappropsi Ale. AU AN LNA9610f the
battery is about 60% of the rated capacity of the battery. 12. A power

source F’evéoc%rga}”on%”fo%- %-m%@"?t ‘B% @Cﬁf?%?éﬂg thO G /]C&%earregjen the
appropriate anount of charge of the bafttery s an anbunt of el%ectric power
capabl% Ofcf%%%¥@”ﬂg% a charge control element for closing a charge

circuit and a discharge control element for closing a

discharge circuit, and the charge control element and the

discharge control element are on/off-controlled by the

control circuit.

10 6. A power source device for an a.c. elevator according
to claim 5 wherein the control circuit alternately turns on
the charge control element and the discharge control element
to alternately charge and discharge the battery.

7. A power source device for an a.c. elevator according

15 +to claim 6 wherein the control circuit alters the on period
of the 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 the discharge circuit.

20 8. A power source device for an a.c. elevator according
to claim 7 wherein the control circuit determines the
priority of charging or discharging according to the charged

state of the battery.



15 about 30% of the rated power of the electric notor. 13. A power source
device for an a.c. elevator according to any one of clains 1 to 12 wherein
the control circuit conprises discharge restricting means for restricting
the discharging of the battery and charge restricting neans for 20
restricting the charging of the battery. 14. A power source device for an
a.c. elevator according to claim 13 whierein the charge restricting neans
of the <control circuit prevents charging of the battery upon the 34
charged state of the battery exceedi ng about 80% of the rated capacity
thereof to thereby prevent overchargi ng. 15. A power source device for an

a.c. elevator acces dicher touekal Aeddcuhesei intdec di SLAAES IR&IHG highg
means of the 5 control circuit prevents discharging of the battery upon the

charged st &10firf e RRLEShY tHEORBhRG.PEL PYE@POUle B0 e d NG T at ed
capacity thereof to thereby prevent overdi scharging. 16. A power source

device for,.an,.a. S&I?E%E%%ngcggrgﬁgghaEQ?géaé@ggghl ﬁgigﬁ&pe di schar ge

restricting mean ontrol circ prevents scharging of the

battery whil t.he el tor. LS _h { _of operation. 17. A power source
devi ce fcwogéiﬁfﬁgg §F§$%t§; 5@80?%?K§g°¥o claim 13 wherein the charge

restrigting meaps and (e | sehange; LeshLLoling Ieans, of, 4he S0niyig
circui © conprises © P .C. according

to any one of claims 1 to 9 wherein the control circuit
comprises charge amount control means for maintaining the
amount of charge of the battery at an appropriate value.

11. A power source device for an a.c. elevator according

10 to claim 10 wherein the appropriate amount of charge of the
battery is about 60% of the rated capacity of the battery.

12. A power source device for an a.c. elevator according
to claim 10 wherein the appropriate amount of charge of the
battery is an amount of electric power capable of supplying

15 about 30% of the rated power of the electric motor.

13. A power source device for an a.c. elevator according
to any one of claims 1 to 12 wherein the control circuit
comprises discharge restricting means for restricting the
discharging of the battery and charge restricting means for

20 restricting the charging of the battery.

14. A power source device for an a.c. elevator according

to claim 13 wherein the charge restricting means of the

control circuit prevents charging of the battery upon the



15 alimter circuit for inposing limtation on the deviation of the input
vol tage of the inverter fromthe voltage command thereof. 18. A power
source device for an a.c. elevator according to claim17 wherein the
charge-side limter value of the 20 limter circuit is set to zero upon the
charged state of the battery exceeding about 80% of the rated capacity
thereof. 19. A power source device fo 4an a.c. elevator according to claim
17 wherein the discharge-side limter value of the 35 limter circuit is

set to zero upon the charged state of the battery dropping bel ow about 30%
of the rated capacity thereof. 20. A power source device for an a.c.

el evat or attcrgdidn@gtabet @ fckakenbd?taher exte édendgli sshat Bgosiale dhdnrtagedval ue
of the limter circuit is set to zero while the elevator is held out of

operati on.caplaciA ParRlrcsFulee tHeYEEe HOEvaRt dofer &lENMAlMRY. according to any
one of clainms 1 to 12 wherein the control circuit 10 conprises a discharge

preventing means; for p@a;%\fe@bu@ge Qle%?@érﬁbfﬂgaﬁ’f the &aé\;aecwc WdSrdAng
predeterm ned condition. 22. A power source eV|ce an a.c. eIevator

accordi ng ttoO cﬁl@imOQ% szh ﬁhmﬁh% 595% lﬂggrf?é i hy ‘é‘ﬁ:j;tn{eoansc' r1‘:Cl‘!:'ht

conpri ses arge preventlng means reven rging

5 control circuit prevents discharging of the battery upon the
charged state of the battery dropping below about 30% of the
rated capacity thereof to thereby prevent overdischarging.

16. A power source device for an a.c. elevator according
to claim 13 wherein the discharge restricting means of the

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

17. A power source device for an a.c. elevator according
to claim 13 wherein the charge restricting means and the
discharge restricting means of the control circuit comprises

15 a limiter circuit for imposing limitation on the deviation of
the input voltage of the inverter from the voltage command
thereof.

18. A power source device for an a.c. elevator according
to claim 17 wherein the charge-side limiter value of the

20 limiter circuit is set to zero upon the charged state of the
battery exceeding about 80% of the rated capacity thereof.

19. A power source device for an a.c. elevator according

to claim 17 wherein the discharge-side limiter value of the



15 of the battery under a predeterm ned condition. 23. A power source
device for an a.c. elevator according to claim?2l1 or 22 wherein a given
time interval is set as the predeterm ned condition. 24. A power source
device for an a.c. elevator according 20 to claim2l1 or 22 wherein a
predeterm ned period is set as the predeterm ned condition. 25. A power
source device for an a.c. elevator accd?ﬁing to claim 21 or 22 wherein a
speci fied day of the week or a 36 specified tinme zone is set as the
predeterm ned condition. 26. A power source device for an a.c. elevator
according to claim?21 or 22 wherein the state of the elevator as held out
of operatilomitersefi rasitthe spsedeter pepedusonditié odthafhyedy .s tAHROWE tHheur ce
device for an a.c. elevator according to claim?2l1l or 22 wherein the

battery copttic8s @ @pThignakien aBbul POUratitie Of 2tk t&ach unit

conprising a plurality o cells, and the predetermined condition is set as
a variati oijeddyexcess of a threshold value occurs in the ampunt of charge
10 of each unit or each of the cells. 28. A power source device for an a.c.

el evator accordifg L. ghaim,2l.WaeleLn e gontrol .é’ﬂéxﬁ% r Ca%rﬂdti% means

for presetting capacCity nmeasuring neans for neasuring capacity “of the

batterg, QRPQﬂ%BgPH%t%%%r%&nc@ﬁégﬁggc8£r§ggside limiter value of the

limiter circuit is set to zero while the elevator is held out
of operation.

21. A power source device for an a.c. elevator according
to any one of claims 1 to 12 wherein the control circuit

10 comprises a discharge preventing means for preventing
discharging of the battery under a predetermined condition.

22. A power source device for an a.c. elevator according
to any one of claims 1 to 12 wherein the control circuit
comprises a charge preventing means for preventing charging

15 of the battery under a predetermined condition.

23. A power source device for an a.c. elevator according
to claim 21 or 22 wherein a given time interval is set as the
predetermined condition.

24. A power source device for an a.c. elevator according

20 to claim 21 or 22 wherein a predetermined period is set as
the predetermined condition.

25. A power source device for an a.c. elevator according

to claim 21 or 22 wherein a specified day of the week or a



15 battery. 29. A power source device for an a.c. elevator according to
claim22 wherein the control circuit conprises neans for resetting
capacity measuring neans for neasuring the capacity of the battery, upon
conpl etion of discharging of the battery. 20 30. A power source device for
an a.c. elevator according to any one of clainms 1 to 12 wherein the
control circuit conprises neans for chdngi ng over discharging fromthe
battery to constant-current control while changing over 37 chargi ng of the
battery to constant-current control, and neans for detecting the internal
resi stance of the battery based on the term nal voltage of the battery

during disahargiow tdnme thaet esnkBal ay¥othager &fe tdwenradd efondduiiong 5
charging to judge the life of the battery fromthe variation of the

internal resistace pdlerAsBAWRE 80YIEE H8Yi g8 {0F. all &vfrol RN ing
according to any one of clainms 1 to 12 which conprises an output contact

provi ded bef ween an i BRUL t GhEkeah Qf'xet%@a%?\/@ft@ie 10 angt :hg Loyl

circuit and controllable for opening an osl ng, a comparator for

convart 19 41 JE1Re KALEAOS 0L G, LANCHLES MLHALE dSARL vol tage o
I nput SVOItagejgﬁciggkagrsgggrggrHL@%Levgé£a e'a.c. elevator according
to claim 21 or 22 wherein the battery comprises a combination
of a plurality of units each unit comprising a plurality of
cells, and the predetermined condition is set as a variation
in excess of a threshold value occurs in the amount of charge
10 of each unit or each of the cells.

28. A power source device for an a.c. elevator according
to claim 21 wherein the control circuit comprises means for
presetting capacity measuring means for measuring the
capacity of the battery, upon completion of charging of the

15 battery.

29. A power source device for an a.c. elevator according
to claim 22 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.

20 30. A power source device for an a.c. elevator according
to any one of claims 1 to 12 wherein the control circuit
comprises means for changing over discharging from the

battery to constant-current control while changing over



10

37

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
charging to judge the life of the battery from the variation
of the internal resistance.

31. A power source device for an a.c. elevator according
to any one of claims 1 to 12 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.



