2173655 1 AN ELEVATOR POWER SUPPLY APPARATUS BACKGROUND OF THE_\RNE}H&E}&S
This invention.relates to an el evator power supply apparatus. Enbodi nents
af the invention may be applied to an el evator rescue apparatus, according
to which, during the stoppage of power supply, a power-failure 5 rescue.
circuit can be installed even when a current type inverter is enplgﬁfd. Ln
recendy years, with the progress of control tgchnol ogy, the VWF
(vari abl e-vol tage and vari abl e-frequency) control system has cone into 10
adoption also for elevator control apparatuses. The basic forns of the
VWEF control systeminclude two types; the voltage type and the current

type. OF them the former vi¥tEEVAYDE POWEH 'SPSEdy agpsRNPusn Fig. 2. This
figure illustrates an exanple In 15 Which a power-tfaifure rescue circuit is

applied to a conventional voltage type VWF control system Letters R S
and T in Fig. 2 indicate the respective phases of a three-phase A C. power
source not shoBACKBROUNDIQIS THE INWVENTIGNE connected to the 20
correspondi ng input_ends of converters 2 and 3 through the contacts 1 of a
cont-actor. Each of T Rt IR pelakrs torh rekevator lpewephsserly i dge

circuit out of . ' . L .
apparatus. Embodiments of the invention may be applied

to an elevator rescue apparatus. according to which,
[ : during the stoppage of power supply, a power-failure
5 rescue circuit can be installed even when a current type
inverter is employed.

In recent years, with the'progress of control
technology, the VVVF (variable-voltage and
variable-freguency) control system has come into

10 adoption also for elevator control apparatuses. The
basic forms of the VVVF control system include two
types; the voltage type and the current type.

Of thenm, the'formér voltage type is arranged as
shown in Fig. 2. This figure illustrates an example in

15 which a power-failure rescue circuit is applied to a
conventional voltage type VVVF control system. Letters
R, S and T in FPig. 2 indicate the respective phaées of a
three-phase A.C. power source not shown.

The phases R, S and T are connected to the

20 corresponding input ends of converters 2 and 3 through
the contacts 1 of a contactor. Each of the converters 2
and 3 constructs a three-phase bridge circuiﬁ out of
thyristors SCR, and these converters 2 and 3 are

connected in parailel.



thyristors SCR and these converters 2 and 3 are connected in parallel.

A snoot hi ng capacitor 4 is connected across the output ends of the
converters 2 and 3, and a D.C. voltage obtained by rectifying three-phase © ;
A C r by neans of the converter 2 is snoothed by the snoothing

capa r 4. The converter 3 is operated during the regeneration of an ..

i nduction notot 6. The output voltage of the converter 2 is applied to aw
inverter 5. The inverter 5 is constructed gf transistors TR and di odes D.
The diode D is connected across the emtter and collector of the
corresponding transistor TR, and is fornmed unitarily with this transistor.
The inverter 5 inverts the output vol tage of the 10 converter 2 into a

three-phase A C. yold mh tr}te f’&ﬁé&!iﬂf‘%ﬂ id e@&?ﬁ@&’té&‘da@f@éjﬁt%@i ned

vol tage value, wt uction notor 6 Is driven e cage (not

shown) of an gh@¢tOlerds B e RordVer t¥BICS | HHa NP} 04nd- alp. eddition, the
i nput ends of the converter 2

voltage obtained by rect1fy1ng three-phase A.C. power by

means




“15 are connected to the input end of a charging circuit 8 through a
transformer 7. The output of the charging circuit 8 is used for charging a
‘battery 9. The anode of the battery 9 is connected to the positi$§§deex
*out put end of the converters 2 and 3 through the contact 10 of 207a ' ‘¢
contactor, while the cathode of the baptery 9 is connected to the negative
side output end of .the converters 2 and 3. The battery 9 is the power
sourte of the rescue circuit in the case of the failure of the power

supply. Next, the operation of the prior-art systemw || 25 be descri bed.
Whil e the pbwehesuppy §rEST nér vdl sSmeppehed Bynthet §mecohipBec@BAFAEPDr are

cl osed and the_contact 10 of the contactor ;is open, OMng to the closure of
the contacts 1TBf ERBVEBREECEOLS PRETIBPLafUSiBE the FegpREFAV&°Bhases R S
and T of thg three-ghgse A.C. 5 power source are applied to the converter
2 and are EontRriR2A°FhtB t AR B - voltage. This D.C. voltage i s smoothed by

the snobothing c cLt 4, a IS applied to the inyerter 5..ln the
i nverter 5, the?gﬁo%fﬁg%tEY%?ge%ft%geng fﬁ%é?fgari%t%slﬁpp%ﬁggA.C. power

of deyjred.{rgquency.png dositrd yoblage by 10ecuzg.pl Lhg Byl se width

nodul ati on technique, and the resulting power 1S to the induction
ot or transistors TR and diodes D. The diode D is connected

across the emitter and collector of the corresponding
(% transistor TR, and is formed unitarily with this transistor.
The inverter 5 inverts the output voltage of the
1C converter 2 into a three-phase A.C. voltage of predetermined
frequency and predetermined voltage value, with which
the induction motor 6 is driven. The cage (not shown)
of an elevator is driven by the induction motor 6.
In addition, the input ends of the converter 2

are connected to the input end of a charging circuit 8

(@]

through a transformer 7. The output of the charging
circuit 8 is used for charging a battery 9. The anode
of the battery 9 is connected to the poeitive side output
end of the converters 2 and 3 through the contact 10 of
20 a contactor, while the cathode of the battery 9 is connected
to the negative side output end of the converters 2
and 3. The battery 9 is the power source of the rescue
circuit in the case_of the failure of the power supply.
Next, the operation of the prior-art system will

25 be described. While the power supply is normal, the



6. Thus, the induction notor 6 is driven to run the cage of the elevator.
Since the technique of such a 1 5 VWF control is well known; it shall not
be detail ed here. Assunming now that the converter 2 be used for the power =~ #
operati in the up direction of the cage, the converter 3 is used for the
regener ve operation. In this manngg, the polarity of the voltage acress
both 2G the termnals of the snnothiﬁé capaci tor 4 remai ns unchanged, s&<
that the direction of the current is inverted in accordance with the power
‘or regenerative operation. Meanwhil e, when the power supply has stopped,
the contagts.d.05 ihgrcentaetakadkeropeRedloard he cart ackc2%2c 10 of the
contactor is closed instead. At this tine. 5 the electric power of the
battery 910 scfothectefl:boctbheib. Cpeai.r coOwtinighroughet ke oganrteactt 10 of the
contactor, and it is inverted into A .C. power of variable voltage and
vari abl e thequemcycby thefi ntertentbectbhme sbleseqlenmiges ofopdration is the
~sanme as in the case of the nornmal power supply. The polarity of the voltage
of the D.(@spéetive Bhasmsi R.FFgang [Isofj xbdd, thndetrhbaser et direction
thereof is inverted with the four-quadrant running of the power

3 power source are applied to the converter 2 and are
converted into the D.C. voltage.
This D.C. voltage is smoothed by the'smoothing L;
capacitor 4, and is applied to the inverter 5. In the
inverter 5, the smoothed D.C. voltage is inverted into
1G the A.C. power of desired frequency and desired voltage by
the use of the pulse width modulation technique, and
the resulting A.C. power is fed to the induction motor
6. Thus, the induction motor 6 is driven to run the

cage of the ‘elevator. Since the technique of such a

-
[4]]

VVVF control is well known, it shall not be detailed here.
Assuming now that the converter 2 be used for the

power operation in the up direction of the cage,lthe

converter 3. is used for the regenerative operation;

In this manner, the polarity of the voltage across both

2C the tefminals of the smoothing capacito£ 4 remains unchanged,

so that the direction of the current is inQerted in

accordance with the power or regenerative operation.
Meanwhile, when the power supply has stopped, the

contacts 1 of the contactor are opened, and the contact

25 10 of the contactor is closed instead. At this time.



<10 and regenerative operations. In contrast, according to the current

type, the current direction of-a D.C. circuit is fixed, and the voltage
polarity thereof is inverted with the four-quadrant running. Fig. 3 -shows
an exanpl e of a systemof the 15 curr type, in which th me portions
as in Fig. 2 are assigned identical syrols. The vol tages the respective
phagg; R, S and T of a three-phase A C. power source are applied to the

i nput ends of a converter 2 through the contacts 1 of 20 a contactor. The
converter 2 constructs a three-phase bridge circuit in such a way that a

di ode DI i&PeoRABEEEHC| ACERFi 8 WPENPRACATSF ‘pdrarraprecitféuiCs consi sting
of transistgrs TE and_di odes, D. The gutgut of thﬁ canverter 2 is fed to an
inverter 258 PnroufhTavrEatboPugl. CNEhE°PAGEFt &P 8T SPEoNSPFEEE8E:  of
transistors_TR. and_di odes and D ,si.mlarly tQ the.converter 2. _The

ver ter 5iMIvaE o o b € BRERuATE PREEoRter tEr S Enr s AoES SBer of
variable f Lab t Lt.hcwhi anp. | L.en notor 5 6
is driven.€$ﬂyggg§s?g%$§?gh?gg§3¥§%f?gfgr r%n?fheggﬁsggh?ggg%kg. 2 in that,
since %he 9§9Q§§15¥ QECcheSPERE! ¥8! ¥n the case of the normal power

supply.
The polarity of the voltage of the D,C. circuit
N shown in Fig. 2 is fixed, and the current direction thereof
is inverted with the four-quadrant running of the power
10 and regenerative operations.
In contrast, according to the current type, the
currept direction of a D.C. circuit is fixed, and the
‘voltage polarity thereof is inverted with the four-quadrant

running. Fig. 3 shows an example of a2 system of the

-
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current type, in which the same porcions as in Fig. 2
are assigned identical symbols.

The.voltages of the respective phases.R, S and T
of a three-phase A.C. power source are applied to the
input ends of a converter 2 through the contacts 1 of
20 & contactor. The converter 2 constructs a :hreé-phase
bridge circuit in such a way that a diode D1 i; connected
in series with each of parallel circuits consisting
of transistors TR and diodes D.

The output of the converter 2 is fed to an inverter

25 5 through a reactor 1ll. The inverter 5 is constructed



connected to the transistors TR of the converter 2 and the inverter 5, the

current

direction remai ns unchanged, 10 whereas the voltage polarity of the

D.C. gircuit is inverted in accordance with the power or regenerdtive &
oper%!)on. As conpared with the voltage type inverter shown in Fig. .2,

this
of short
short i

eUrrent type inverter shown in:FHg. 3 15 does not include an el enent,

lifetime such as the capacitor (an electrolytic capacitor has =
fetine). Regarding the nunber of constituent elenents, the voltage

type inverter-requires the thyristors and transistors 20 totaling 18,

wher eas

the current type inverter may include 12 such el enents (the di odes

are not taken into consideration beca#se ;hgy are, j nexpensive).
[ u

Accord

i ncr easi
however,
the D.C.
vol t age

Vv ITHe Tt rent” t3pe TR T of T ous! i it 'etuhony ®fc. and will be
ngly. adopted in the future = s oLadDe. current.type inverter, _
t'%asc (ﬁ‘a\dﬁp the =" di ‘s%‘dvhnn\t%trgtég%h%tt”é\ batt e‘?hy“ c‘é‘nﬁbtgf)‘ép Tonnected to

oIty Ao A8t NBL Of 4 he f@aw{rﬁ%pfﬁw%fﬁ%gﬂa because the

polarity changes.” 5~ SUWRRY OF I nvention has

been madg,d N A 1d SO ¥t hith which an induction motor

Q

25

6 is driven.

This system of Fig. 3 differs from the system
of Fig. 2 in that, since the diodes Dl are respectively
connected to the transistors TR of the converter 2 and
the inverter S,Ithe current_direction remains unchanged,
whereas the voltage polarity of the D.C, circuit is
inverted in accordance with the power or regenerative
operation.

As compared with the voltage type inverter shown
in Fig. 2, ;his current tfpe inverter shown in ?ig. 3
does not include an element of short lifetime such
as the capacitor (an electrolytic capacitor has a short : “g)
lifetime).

Regarding the number of constituent elements, the
voltage type inverter.requires thé thyfistors and transistors
totaling 18, whereas the curreht type ‘inverter may include
12 such elements (the diodes are not taken into consideration
because they are inexpensive). Accordingly, the current
type'is meritorious in economy etc; and will be increasingly
adopted in the future.

The current type inverter, however, has had the



probl em nenti oned above, and has for its object to provide an el evator
power supply apparatus which can be enployed in an el evator rescue
gpparatus, -so that during 10 a stoppage of power supply a power-failure -.
rescue circuit can be connected to a current type inverter. Accor df t o,
the present invention, there is provided an evat or power supply ar at us
conpnisi ng: (a) a converter which converts allternating current 15 of the
A. C. power source into direct current, (b) an inverter which is connected
to said.-converter and which inverts the direct current into alternating
current, said inverter being constructed of a bridge circuit 20 in which-a
plurality of ardisafvantagrediitat a1 trtdtelcammt Bacdomiér bed Ngo cor@osed
of a pair of transistors connected in series and a pair of diodes inserted
bet ween sai d p& € -ofS 45 stay thid immmktthe i fasoriesof nthdocaae
polarity as that of the series transistor 25 circuit, wherein each pair of
serially conneaﬂﬁ?%ﬁthﬁ%?qﬁﬁ;E?%xﬁﬂk&ﬁQQnPﬁiﬂ#ﬁtxrﬂ#Qﬂﬁﬁmeen, 8 the
connection point of each pair of diodes being respectively connectable to a
notor for driving a cage

5 SUMMARY OF THE INVENTION:
This invention has been made in order to solve the
k?' problem mentioned above, and has for its object to
provide an elevator power supply apparatus which can be
employed in an elevator rescue apparatus, so that during
10 a stbppage of power supply a power-failure tescue
circuit can be connected to a current type inverter.

According to the present invention. there is
provided an elevator power supply apparatus comprising:

(a) a converter which converts alternating current

'5 of the A.C. power source into direct current,

{b) an inverter which is connected tb said converter
and which inverts the direct current into alternating
current,

said inverter being constructed of a bridge circuit

20 in which-a plurality of arms are connected in parallel,
said.each arm being composed of a pair of transistors
connected in series and a pair of diodes inserted
between said pair of transistors and connected in series
in the same polarity as that of the series transistor

25 circuit, wherein each pair of serially connected di..des

has a connection point therebetween,



of an elevator, to feed the notor with the alternating current of variable
vol tage and varlable frequency, 5 (c) an energency D.C. , power source
which is connected across D.C. side input parts of said i nverter, «(d) first
SwWtc g nmeans between said enmergency D.C. power source and sald i nverter,
sai d st switching means being held in anfgyen state while said 10 A C
power source is normal and being brought in a closed state to
electrically connect said energency D.C. power source to said inverter mhen

sai d A C. pover SQUY{<e diifedOroNe 0! JRl ea@hdps £) éecagédéw b&Phgy means

connected in parallel 15 with said pair of diodes of sard each arnm said

second swi t chigeppeaivd oMb et dbl @Mt OPL Mt &k ecbp HLePingi § page of
di odes effective while said A . C. power source is normal and bei ng brought

into a cl osed ot a&tre dlevaror a4 ©o rteed thypasstog whih pnéramtednadEannd to
keep the 20 voltage polarity of a D.C. side of said inverter unchanged when
said A C. powsnmuimsmit e hae bisthhe whhvagel an@Ry&Fi SEEERE PEGORNCF, THE
DRAWNGS: Fig. 1 is a circuit diagramof the essential 25 portions of an
embodi nent5of an el®vADreRELIRCHD F at BRWETr §$0Qr e sWbpphgésof power

supply according to thjis invention; . . , L.
connected across D.C. side input parts of said inverter,

(d) first switching means between said emergency
D.C. power source and said inverter, said first ' QJ
switching means being held in an open state while said
10 A.C. power source is normal and being brought into a
closed state to electrically connect said emergency D.C.
power source to said inverter when said A.C. power-
source has become abnormal, and
(e) second switching means connected in parallel
15 with said pair of diodes of said each arm, said second
switching means being held in an open state to keep said
pair of diodes effective while said A.C. power source is
normal and being brought into a closed state to form a
circuit bypassing said pair of diodes and to keep the
20 voltage polarity of a D.C. side of said inverter
unchanged when said A.C. power source has become
abnormal.
BRIEF DESCRIPTION OF THE DRAWINGS:
| Fig."1 is a circuit diagram of the essential
25 portions_of an embodiment of an elevator rescue
apparatus during a stoppage of power supply according to

" this invention:



*Fig. 2 is a circuit diragram of an el evator control apparatus which uses an
inverter based on a variable- voltage and variabl e-frequen control system
of ,a conventional voltage type; and 5 Fig. 3is @ rcuit di agram
“of an el evator control apparatus whi uses an inverter based on a i
vari abl e- vol tage and vari abl e-frequency control system of a conventi oral
current type. Description of the Preferred Enbodi nent: Now, an enbodi nent

of aw el evator rescue apparatus during a stoppage of power supply according
to this invention will be described with reference to the drawings. Fig. 1
is acircuit didgreambfig e erbodinehtagtiar R.ar, ekdea sanecportdbns as in
Figs. 2 and 3 are assigned identical 15 svinbols. In the enbodi nent of
Fig. 1, a é@P®fidtgcifoit Besh Patiwrgr B r comettor s2 widhl & acts 10 and
12, and diodes D11 and D12 are added anew to the circuit arrangenent of

Fig. 3. A tRdfgEendid I‘LFs‘t‘ragI]ieo'rF‘iesq‘ﬁ)"c-" PREPI P ED 1°f 2 CoRT HhRrea!l
are applied fromthe re_spec(}i ve phases R, S and T of a three-phase A C
pover sour ¢8 {688 Soffer 3 2 through the contacts 1 of a contactor as
zggvgrlnggg'Tﬁgﬁggf§£g¥9n§.5{¥%J§éld§§g¥¥mIJ¥(%J1e'eJ§¥§¥ gg%J??TS of the

apparatus which uses an inverter based on a variable-
voltage and variable-frequency control system of a conventiénal
o/ current type.
Description of the Preferred Embodiment:
1C Now, an embodiment of an elevator rescue apparatus
during a stoppage of power supfly according to this invention
will be described with reference to the drawings. Fig. 1
‘is a circuit diagram of the embodiment. In Fig. 1,

the same portions &s in Figs. 2 and 3 are assigned identical

Y
(€1}

svmbols.
In the embodiment of Fig. 1, a charging circuit

8, a battery 9, contactors with contacts 10 and 12,

U
' and diodes D1l and D12 are added anew to the circuit
arrangement of Fig. 3. Although no illustration is
20 given in Fig. 1, A.C. voltages are applied from the

respective phases R, S and T of a three-phase A.C. power
source to a converter 2 through the contacts 1 of a
contactor as shown in Fig. 3, to convert the A.C. power
into D.C. power by means of the converter 2. Thereafter,

25 the D.C. power is applied to an inverter 5 through a



25 the D.C. power is applied to an inverter 5 through a reactor 11.
As the converter 2, one shown in Fig. 3 i s used. The inverter 5 inverts
the D_C. power into A .C. power of variable frequency and vari abl e vol t age, -
W th -whi ch an induction notor 6 is driven. Particularly, the inverter
5 ha ansi stors TR connected intoj@three- phase bridge, and the di odes
D11 and D12 for blocking a reverse current are connected in series betwagn
the upper and | ower arns of each phase of the transistors 10 TR so as to
forma series circuit. The node between the diodes D11 and D12 is connected
to the induction notor 6. The contacts 12 of the contactor are respectively
connect edebacparaktlel 1w thet Benseries cireukt §,eagh:consi.sti,ng of the diode
Di and the diode D12. 15 The contacts 10 and 12 of the contactors
are openiwhibbedthe power supply is normal, and they are sinultaneously

cl osed when the power supply has stopped. The contactors having these
contacts are ¢coatioltetieactoidiagzsothhelpespgnceroirabsence of the out put
of a current detector 20 which is inserted in at |east one of the lines of
t he phaseev® S andr T:biet heesherer phasevar Gebpewerlsagecevith the presence

of the out put of the current detector,
which an induction metor o is driven. Perticularly,

the inverter 5 has transistors TR connected intc @& three-

phase bridge, and the diodes 111 and D12 for btlocking A

a reverse current are ccnnected in series between the
upper and lower arms of each phase of the transistors
10 TR so as to form a series circuict.,
The node between the diodes Dll_and D12 is connected
to the induction motor 5. The coatacts 12 of the contactor
are respec;ively'connec:ed in parallel with the series
circuits each consisting of the diode Dl1 and the diode D12.

15 The contacts 10 and 12 of the contactors are open

.
>

while the power supply is normal, and they are simultaneously oy

closed when thg power supply has stopped. The contactors
having these conﬁacts_are controlled according to the
presence or aBéence of the output of a current detector

20 which is inserted in ét least one of the lines of the
phaées.R, S and T of the three-phase A.C. power source.
In the presence.of the output of the current detector,
the power source is decided normal, and the contactors
are energizéd ;o open the contacts 10 and 12 thereof.

25 To the contrary, in the absence of the output of the



1 he power source is decided normal, and the contactors are energized to
open the contacts 10 and 12 thereof 25 To the contrary, in the absence of
the out’put of "the current detector, the power source is decided
abnormal , and the concactors are deenﬁ&gized to cl ose the contact 0-and
12 thereof. In-addition, the output ehds of the charging circuit 8 are
connected to both the anode and cathode of the battery 9. This battery 9
serves as the power source of the circuit for rescuing persons in the cage
of the elevator during the fajlure of the power g qu The cat ode of the

battery 9 ?%rﬁﬁhheﬁfe f%rthe eBFFUe 187 Ssiaedut puf 27
converler 2. byl eclhe anode Lbg 5ol L5 eogeeebed bbEovad th g@@%élct 10 of

the contactor to t ositive side o D.C circurt, nanel e node
bet ween t hgy reagt o8 gge@ggcthe positive side input end of the inverter 5.

15 Owni ng to such an arrangenment, when the power supply nas stopped,
the contacts 10r@ngad2: 0éntheneoptiastor snakeosi BHLt aReepshy ekesed: and the
battery 9 is connected across the D.C. circuit, i.e., across the input ends

of the i NVE@rdms Sondéctde S5aMBothMEhet BRoGEr ARG EhEBLEESoBCtheCONSI St i ng of
t he di odes D11 and D12 are short-circuited
battery‘9. This battery 9 serves as the power source
of the circuit for rescuing persons in the cage of the
o/ elevator during the failure of the power'supply. The
| cathode of the battery 9 is connected to the negative
16 side output end of the"eonverter 2, while the anode
thereof is connectéd through the contact 10 of the
contactor to the positive side of the D.C. circuit,
namely, the node between the reaetor 11 and the positive side

£

input end of the inverter 5.

Owing to such an arrangement, when the power supply

-
(@]]

has stopped, the contacts 10 and 12 of the contactors
_ are simultaneously closed, and the battery 9 1s connected
Ay .
across the D.C. circuit, i.e., across the input ends
of the inverter 5. At the same time, the series circuits
26 consisting of the diodes D1l and D12 are short-circuited
by the contacts 12 of the contactor.
Thus, the inverter 5 is changed-over from the current
type into the voltage type and operates similarly to

that shown in Fig. 2, so that the rescue running of

25 the cage can be performed with the battery 9.



fi.

i

by the contacts 12 of the contactor. Thus, the inverter-5 is changed-over
fromthe current type into the voltage type and operates simlarly to that
shown in Fig. 2, so that the rescue running of 25 t he cage can be .
perforped wi-th the battery 9. In the descri bed enbodi nent, series
circui§§900n5|st|ng of diodes for blocking reverse currents are inserted.
bet ween—t he upper and | ower arns of bridge-connected transistors \,.
constituting an inverter, 5 and contacts of%a contactor adapted to close
upon ‘a stoppage of power supply are connected in parallel with the series
circuits so as to short-circuit the series circuits of the diodes to the
end of changing-over the inverter froma current type inverter to a voltage

type 10 inverier ;o WA{ d68c#1H04 CoRbbaTARHRN! et BgLCLOLEY PRSSENGETS i

the cage of an el evator can be rescued during t e stoppage of the power
supply even whegnd et Lng r@f\tdiweslfnuerb%cksngsedverse%ﬂkwnis Ate

el evat or power supply apparatus conpri sing:
inserted between the upper and lower arms of
.bridge-connected transistors constituting an invertér.
5 and contacts of.a contactor adapted to close upon a
stoppage of power supply are Connected in parallel with \;)
the series ciréuits so as.to short-circuit the series |
circuits of the diodes to the end of changing-over the
inverter from a current tyﬁe inverter to a voltage type
10 inverter. With the simple atrangement. therefore,
passengers in the cage of an elevétor can be rescued

during the stoppagé of the power supply even when the

current type inverter is used.

»



(a) a converter which eenverts alternating current of the A.C. power source
into direct current, (b) an inverter Whith is connected to sald converter 5

and- which .inverts the dJ alternating current ~said
i nverter being construc m”m,"ﬂﬂm# ;’fr cuit in which a pl ty of .arms
are connected in parallel, Sai'd each aw bei ng conposed of a pair of (-3

tranQJstors 10 connected in series and a pai k»f diodes inserted bet ween
said pair of transistors and connected in series in the sanme polarity as
that of the serQlgsIMg ansi stor circuit, wherein each pair of serially
connected di odes has a connection point therebetween, 15 t he
connection point of each pair of diodes being respectively connectable to a
motor for driving a cage of an elevator, to feed the notor with the

al ternating cur‘r'entm'bfe ¥ TN PMRE FRPRIY %&Pi‘ﬁﬁ?‘ésf?@qnéh%img(c) an
energency D.C. po { sour ce which is 20 connected across D, C. side input

parts of said inver (?ﬁn¥?5%ﬁr§%?*%%|?@P“%%ﬁ§ ﬁ%?%é%ﬁt§%9dc%ﬁﬁ?ﬁéncy
D.C. power souroctevﬂ{%j 1§aé doééwe(,{ %Jurégl Jgn{é ré’r’ée ?%#ngﬁgrsan_s bei ng hel d

in an open state e sal ower- s bei ng brought

into a 25 closed st 4p HRHTILAURYEIEEnREL o8BS ISLEY Eoftverter

5 and which inverts the direct current into altérnating

Wi current, |

said_inverter being constructed of a bridge circuit
in which a plurality of arms are connected in parallel,
said each arm being composed of a pair of transistors

10 connected in serieé and a pair of diédes inserted
between said pair of transistors and connected in series
in the same polarity as that of the series tramnsistor
circuit, wherein each pair of serially connected diodes
has a gonnection point therebetween,

15 the connection point of eéch pair of diodes being
respectively connectable to a motor for driving a cage
of an glevator._to feed the motor with the alternating
current of variable voltage and variable frequency,

(c) an emergency D.C. power source which is
20 connected across D.C., side input parﬁs of said inverter,
(d) first switching means between said emergency
D.C. power source and said inverter, said first
switching means being held in an open state while said
A.C. power source is normal and'being brought into a

25 closed state to electrically connect said emergency D.C.



power source tq_;ng_LnMeL%e+~thﬁfsaid A. C. power source has becone
abnormal, and (‘e) second swi [ ‘means connected in parallel wth said
pai r of diodes -0 \“M‘ \ﬂiﬂi“ aid second 5 switching neans bei'ng held
in an ofgn state\ul ) BRI r of diodes effective while said A C

power qgi?ce is notnmdl and being brought into a closed state to forma .
circuit passing said pair of diodes and te¢, _keep the voltage polarity of_a
D.C. side of said inverter 10 unchanged when said A C. power source has

becore 0n0r el e ARRFLF /PR Fa B8 EhyELRRLY BRRTLGL SR EC OB 0 i

ma respective diode I's connec in parallel

wi th each of sai &éiﬁagfbé%§ﬂ§i§ﬁﬂ5fmﬂﬂd Rggween an enmitter and a

coll ector thereof so as to have a polarify opposite to that of the

correspondi ng trangd $t@scomd@dswat éhERGOREa RN bshhefaceaama bazangenective

ends connected between: (a) 20 respective diodes of said pair of diodes:

and (b) said rneppecéaive plabelest capoaesedti sapar ahkal avwmt, hsadiad seaondof
transistors and in the polarity . opposite to that of said pair of
transi stor anslwischimg meanscbeilngnhphdaihehnwopknsatdtpato &eedi sddd. 25
3. An el evator power supply apparatus according to
pair of diodes effective while said A.C. power source is
normal and being brought into a closed state to form a
circuit bypassing said pair of diodes and to keep the N
'voltage polarity of a D.C. side of said inverter
10 unchanged when said A.C.'power source has become

abnormal.

2. An eievator'power supply apparatué according to
claim 1, ﬁhefein in each said arm a respective diode is

15 connected in parallel with each of said pair of
transistors and between an emitter and a collector
thereof so as to have a polarity opposite to that of the C
corresponding transistor, and said second switching ~
means has respective ends connected between: (a)

20 :espéétive.diodes of said pair of diodes; and (b) said
respectiﬁe diodes connected in'parallel with said pair
of transistois and in the polarity opposite to that of
said pair of transistors and is thus connected in
parallel with said pair of diodes.

- 25

3. An elevator pbwér supply apparatus'according to

'_claim 1 or 2, wherein said first switching means and



claiml or 2. wherein said first swtching nmeans and 15 sai d second

~swi tchi ng neans SFE—EHEH§§H?6V§T‘fnto the closed states at the sane tine
that said A C pclmum come abnornal. 5 4. An el evator- power
suppl y appar at us mwmt’ m rm 1, 2, or 3 wherein said first sw I ng
means~ s inserted ‘befweén ® posisive ternminal of said emergency D.C. r

sourdesand a positive terninal of the D.C. si\d® of said inverter. 10 5. An
el evat or power supply apparatus according to claiml1, 2. 3 or 4 wherein

said first and set@ndesuhaCbhmﬁcﬁﬂﬁesmaéﬁscﬁﬂﬁtEHSBE@aQBVEQS@ﬁQéi{ﬁe
contactors, and said contactors are controlled by a 15 current detector

whi ch is disposetioed sitatesiay the saméetdhesahdtAsEidpPAVE. peueee. 6. An
el evator power supply apparatus according to claimb5. wherein said :
cont act ors haveSew¥e®l hgs operor® abneoamal.whi ch are cl osed when said
contactors are deenergised, and which are connected between said energency
D. C. power source and said inverter and are connected in parallel with the
respective pairs of
P BalTe Ofan elevator power supply apparatus according to
claim 1, 2, or 3 wherein said first switching means is
inserted between a positive terminal of said emergency
Y D.C. power source and a positive terminal of the D.C.
side of said inverter.
10
5. An elevator power supply apparatus according to
claim 1, 2, 3 or 4 wherein said first and second
switching means are constructed of respective
contactors, and said contactors are controlled by a
15 current detector which is disposed for detecting the

state of said A.C. power source.

6. An eleQator power supply apparatus according to
claim 5, wherein said contactors have normally-open

20 contacts which are closed when said contactors are
deenergised, and which are connected between said
emergency D.C. power-soutce and séid inverter and are
connected in parailel with the respective pairs of
diodes. |

25 |
7. An elevator power supply apparatus substantialiy is
herein described with fefe;ence to Figure 1 of the

accompanying drawings.



—

diodes. 25 7. An elevator power supply apparatus substantially is herein

descri bed MAt gure 1 of the acconpanying draw ngs. 16 8.

An el e Qtor, H"mﬂ“ﬁm{mr" r driving a cage of the elevator. and: power *

suppparat WS &as *n any of the preceding clains for energising

the nmdter during normal and energency operaitgn. -
\

8. Ah elevator, having a motor for driving a cage of
~the elevator, and power supply apparatus as claimed in
any of the preceding claims for energising the motor

during normal and emergency operation.



