2103437 Gontrol Device for an a.c. elevator This invention relates to an

i mprioved .cont rol device for an-elevator driven by an a.c. notor. Accord
_to a'known devite of this kind, an elevator car is driven by an inductﬂggg
“mdtor to which a current is 5 supplled froman a.c. source of variable
voltqgé\and frequency to effect speed control of the nmotor. This known
device-is shown in Fig. 1. In Fig. 1, the nuneral 1 designates a -

\thee phase full wave rectifier devi ce consisting of thyristors |agt Eplg
connected in turn to an alternating curréent source RS, T. The nUZEfQ 4 7
desi gnates a capacitor for snoot hing thﬁ out put voltage of the rectifier
device 1. The nuneral 3 designates an inverter connected to the direct
current side of the rectifier device and made up of diodes 3a to 3f and 15
transistors 3A to 3F. The inverter is designed to convert the direct
current into the alternating current by control- ling the base el ectrodes

_of the transistors 3A to 3F and to render the voltage and frequency of the
resulting alternating current variable. The nuneral 4 designates a
t hree-phase | o induction nmotor driven by the inverter 3. The nuneral 5

_ designates a brake wheel coupled to the notor 4. The *qurrer al

Control Device for an a.c. elevator

This inveﬁtion relates to an improved control device
;-j for an elevator driven by an a.c. motor.
" According to a known device of this kind, an elevator
car is driven by an induction mbtor to which a current is
5 supplied from an a.c. source of variable voltage and -
frequency to effect speed control of the motor. This known
device is shown in Fig. 1. | o
In Fig. 1, the numeral 1 designates a three-phase
full wave rectifier device“consisting-of thyristors la to
10 1f connected in turn to an alternating cﬁrrent source R, S,
W T. The numeral 2 designates a ¢apacitor for-smodthing the
output voltage of the rectifier device 1. The numeral 3
designates an inverter connected to the direct current side
of the rectifier device and made up of diodes 3a to 3f and .
1§ transistors 3A to 3F. The inverter is designed to convef;
the direct current into the alternating current by control-
ling the base electrodes of the transistors 3A to 3F and to
render the voltage and frequency.of the resulting alternating
current variable. The numeral 4 designates a three-phase

20 induction motor driven by the inverter 3. The numeral 5 .



L

6, desi gnates a brake shoe nounted opposite to.the outer periphery of ‘the,
: brake wheel 5 for braking the brake wheel 5 under the force of a spring,
not wn. The numeral 7 S denotes a bfake coil adapted when:energized to
/dhse ge the brake shoe 6 fromthe brake wheel 5 against the-force of the
spring. The nuneral 8 designates a driving sheave of a winch driven by the
I nduction notor. The nuneral'9 designates a nmain guy or cabl-e wound about _
t.he sheave 8. o The nuneral 10 designates a car connected to the nmain cable s/
9. The nuneral 11 designates a counterweight. The nunerals 12a to 12c
desi gnate contacts of a magnetic contactor con- nected between the source
R S, T and the rectifier device l,and designed to be closed and opened"
when the car 10 15 travel s and congs to a stop, respectively. The nunerals
13a to 13c designate contacts of a nagnetic contactor con- nected between
the cdesignatesaatbrake uheehdawﬂaeéoteetbseneaoana-c| dbhednuseradi ng

~opening_and closure o he contacts 12a to , respectively. 20 - I n
© oper 2 | 99S1ENALHT &b Rﬁ%%l5§°?§mﬁ?ﬁgg r@BPB§1FﬁetBr§§§ OHEET6 under the
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§ denotes 2 brake coil adapted when energized to disengage the
bréke shoe 6 from the brake wheel 5 againstlthe force of the
spring. The numeral 8'deSignates a driving sheave of a ; “
winch_driveﬁ by the induction motor. The numeral’$ |
designatQS'a main guyIOr eable wound about the sheave 8.

10 The numeral 10 designates a car connected to the main cable
9. The ﬁumeral.ll designates'a éounterweight, The numerals
12a to 12c &eéignaée contacts of a magnetic contactor con- -
'nected.between the source R, S, T and the rectifier device
1 and designed to be closed and opened when the car 10

- +5 travels and comes to. a2 stop, respectively. The numerals
~13a to 13c designate contacts of a magnetic contactor con- -
nected between thg contacts 13a to.lsc.and adapted to be

opened and.closed:following opening and closure of the

contacts 12a to 12¢c, reépectively.

20 - In operation, the brake wheel 5 is pressured by the .
brake shoe 6 ﬁnder-the force of the abovementioned spring.
When the start commands are'issued to the cér 10; the contacts
'12a to 12c are closed, Sp that the rectifier 1 delivers a
d.c. output. When the capacitor has been charged to a

a5 predetermined potential, control eiements of respective

..



13- inverter arms, not shown, are.sequentially rendered operative iﬂg;%
accordapce with the desired car direction so-that a.c. output signa f
yari abl e voltage and frequency are produced in accordance with the phase.’™
order corresponding 5 to the prevailing car direction. Thereafter, the ™
contaqgsalSa t.o 13c are closed, and the aforesaid output signal is supplied
to the~ootor 4. The brake coil 7 i.s energized at the sane tine so that the
‘brake shoe 6 is disengaged fromthe ‘brake wheel 5.  In this manner, the
notor 4 is started in 10 the direction determ ned by the phase order of the
i nput signals. Thus the car 10 starts its travel. The rpmof the notor 4
and hence the speed of the car 10 are controlled by frequency-control
function of the inverter 3. As the car, 10 approaches the floor of
~destination, the car starts to be 15 éiomed.domn. The contacts 12a to 12c
are opened shortly before the car gets to the floor .of destination, so that
the notor 4 inyefitedo®Tds,e®ol GhoWile AN® Gequentdalilykyendeared joperative
deenergi zed at the sane tine aq&F%he brake shoe 6 is pressured to the brake

wheel 5 unddf BGERGaRE oMt theodes InednGdt HHEPTHAMFS dhak AiShg t he
brake vheel Sregi Wlghas g, PA 1S, SO, S R B e open ng
of he cont 3ebandin L8 1RecRAAl Wi, Y Ghalle WiaPARANIYp RIS 1©
5 to the prevailing car direction. Thereafter, the contacts '
13a to 13c are ¢105ed,'and tﬁe;aforesaid aﬁtput'sigﬁal is
supplied to the motor 4. The brake coil 7 is enérgized at
the same time so that the brake shoe 6 is disengaged from the
brake wheel S. In this manner, the motor 4 is started in
10 the direction determined by the'phése order of the input |
signals. Thus the car 10 sfarts its travel. The TpPm of thé.
motor 4 and hence the speed of the car 10 are controlled by
frequency contrbl function bf_the'inverter_s. As the car 10
approaches the floor. of destination, the car starts to be
15'slowed down. The contacts 12a to 12c are openéd shortly
et before the car gets to the floor of destinatién,'so that the
motor 4 is disconnected from the source. The brake coil 7
is deenergized at the same time and_the'brake'shoe 6 is
pressured to the.brake_wheel 5 under the force of the afore-
20 mentioned sting for braking the brake wheel 5. At this
time, only the control elemehts of certaip'predetermingd
arms of the inverter 3 are rendered operative by the opening
of the contacts 12a to 12c so that the charge of the
capacitor 2 flows'fo the motor 4 for appiying ad.c. brakihg

25 torque to the motor 4. In this manner,. the car 10 is stopped



25 torque to the notor 4. In this manner,the.car 10 i s stopped L
positively at the floor of destination. However, when the thyristors are i
tur.on' with ¢l osure of the contacts 12a to 12c, a large charging current
' i t i™qui ck build-up characteristics flows through the 5 capacitor 2, thus °
otcasionally damaging the thyristors lato |If Mreover, the service life

of the capacitor 2 may be shortened where the start and.stop operations are
repeated frequently, as in the case of an elevator. - Reactors or other i
current limting devices may.be connected to the 10 direct current side of

the rectifier device 1 for protecting the thyristors la to |If and the _
capacitor 2 fromsuch adverse effects. However, such control device tends

to be costly. 15 It is a M4 object of the present invention to _
provide a control. device for an a.c. elevator which is free fromthe above:
-incowmggfqygifugkifhéwgigb§rgflégggaﬁ?@{&ﬁpg current may not flowto the
capacitor at the tinme of starting of elevator operation. It is another -

obj ect of tIHowdesENtwhé eflie OthyPiPtereniréatmpre@f onewithyi ng el enents of
the rectifier device. Fig. X is a diagrammatic yview showing a prior-art

cont rallosiere aef othé hcomtacte | Edatts .12c, a large*charging current

\

with quick build-up characteristics flows through the

5 capaéito:_z, thus occgsionglly damgging_the thyristo:s la
to 1f. Moredver, the service life of the3capacitor_2 ﬁay _ -
be shortened where the start and stop operations are repeated
frequently, as in the case of an elevator. Reactors or
sther_curfent limiting'ﬁevices may be connected to the

/0 di;ect current side_of the rectifier devicejl for p:otecting
the . thyristors la to 1f and the capacitor 2 from such

~adverse effects. However, such céntrblldevice-tends_to be

costly.

5 It is ﬁ main object of the present invention to
provide a control device for an a.c. elevator which is free [
from the above inconvenience and in which the 1afg¢ charging
;urrent:may.not_flow to the capacitor at the time“of starting
of elevator opgration; | | | .

20 - It is another object of the present invention to

prevent damage pf rectifying elements of the rectifier device.

Fig. 1 is a diagrammatic view showing a prior-art
control device of the a.c. elevator.

. a4  Fig. 2 is a diagrammatic view showing an embodiment



" 25 Fig. 2 is a diagrammtic view show ng an enbodlnent of the
control., device of the a.c, elevator according to the present invention
Flg 3 is a diagrammiic vi ew showi ng a’ nodi fi ed enbodi ment of the pr 1

*invention. An enbodi nent of the present invention is described by referring
to.Figrm®. In the Figure, the nuneral 15 designates a second rectifier
devi ce~eonnect ed between the source R, S, T and 10 the output side of the
~fkrst rectifier device 1 and consist- ing of a group of diodes 15a to 15f
connected for formng a three-phase full wave rectifier circuit. The

numer al

16 designates an inpedance consisting of a resistor connected to

the output side of the rectifier 15. O her elenents are 15 the sane as
‘those shown in Fig. 1. The capacitor 2-&-charged by the rectifier device
.15 and the inpedance 16 even while the car 10 is at -a stand- still. Thus,

when t he cont s 12a to 1 have closed t the start el evat
" o S he e AR L S P AL S A PR

travel

flow ng thr%&é‘t r.|og,g_edance of the rectifier device 1. In this

manner the

acitors 2 may not be affected by the excessive .

charging current tq_-lt?e PG '@ ﬁ'a\ﬁ{ﬂ}:'tchgrieéwe ‘showing a modified

embodiment of the present invention.

An embodiment of the present invéntion is described
by referring to Fig. 2. |

Inzthe'Figure, thé ﬁumeral.ls deéignates-a sécond'
rectifier device connected between the source R, S, T and

u:the output side of the first'rectifier device 1 and consist- .
ing of a group of diodes 15a to 15f connected for forming
a three-phase full wave rectifier circuit. The numeral 16
designates an impedance consisting'of a resistor connected
to the output side.of the rectifier 15. Other elements are

+5 the same as those shown in Fig. 1. |

The capacitor 2 is charged by the fé;tifier device
15 and the impedance 16 even while the car 10 is ét.a stand-
still. Thus, when the cbntaéts'IZa-to'iZC have been closed
at the start of elevator travel, the capé¢itor 2 is‘not.

20 charged suddenly by the direct current flowing through'the
lower iﬁpedance of the rectifier device 1. 1In this manner
the th&ristors and capé;itors'z may not be affected by the
excessive éharging current tb the capaéitor 2 when thelele-
vator is started. | |

55 Fig. 3 illusirates a modified embbdiment of thé



vator is started. 25 Fig. 3 illustrates a nodified enbodi ment -of the
I'n the Figure, the nuneral 1 denotes a rectifier device wherein a group of

di od lla to |If.are used in place of the thyristors la to1f to the s
{ﬁgtiﬁ?er device shown in Fig. 1. The nunerals 16a to 16¢c designate an
-gpedance 5 consisting of resistors connected across the contacts 12a to

12c. O her elenents are the sane as those shown in Fig. 1. This enbodi nent ..
refers to a formof a variable.voltage and frequency generator with the N
rectifier device 1 being fornked by a group of diodes Ila to IIf. 10 _
As is clear fromthe drawing, while the car is stopped,. that is, when the
contacts 12a to 12c are opened, thé‘bapaci- tor 2 is charged at all tines
t hrough the inpedance in the formof resistors which is connected in the
alternating current side of -the rectifier device. Accordingly, when the 15
contacts 12a Im tié Bigurepsthe apumeraltbhrdenotesegareetifaes!, di scharge

rush current does not flow to the capacitor 2, and hence the diodes |1la to

|1 f nedevige pehepeinctl groupcobvdiedeschliarteowihf areousadt AR BLBEEs.  As
ment i oned above, the present ipyention is directed 20.to a, control device
for t R e WPEATTRTSAER oF 1 hetal TBP nBeSRUZLRFT GAVAFPORRONE &Brmer ci al
a'c"¥¥ﬁf*ils The numerals 16a to l6c designate an impedanqg

§ consisting of resistors connected across the contacts 12a
to 12c. Other elements are the same as those shqwn in Fig. 1.

‘This embodiment refers to a form of a vafiable voltage
and frequency generator with the rectifier device 1 being
formed by a gfoup of diodes 1la to 11f.

10 As is clear from the drawing, while the car is stopped,.
that is, when the cbntacts 12a to 12c are opened, the capaci-
tor 2 is charged at all times through the impedance in the

'form'of resistérs'which.is connected in the alternating
current side of the rectifier device. Accordingly, when'the

15 contacts IZa.to 12f are closed at the start of elevator
travel, discharge rush current does not flow to the capacitor U
2, and hence the diodes 1lla to 11f may not be damaged by the
overcurrent flowing through the diodes. |

As mentiohed above, the present invention is directed
20 to a control device for the a.c. elevator wherein the
alternatiﬁg'curfént.from the commercial a.c. source is
rectified by the rectifier circuit, smoothed by the capacitor
and conver;e& by the'in#erter into the a.c. power of the
variable fréduéncy used for driving the elevator car.

- 2§ According to the present invention, the capacitor may be



rectified--by the rectifier circuit, snmoothed by the capacitor and converted
by.the jnverter into the a.c. power of the variable frequency used f
driving the el’'evator, car. 25 According t'o the present  invention, théﬁED
capacitor nmay be - charged through the inpedance connected to the "
‘comrercral a.e. source while the elevator is stopped. In this manner, the
_large charglng current may be prevented fromflow ng to the capaC|tor
“during startup of the car so that the rectifier 5 elements of the rectifier
devi ce -and the capacitor may not be -damaged by overcurrent conditions. 8
CLAIMS: 1. A control device for an a.c. elevator conprising: a commrercial
a.c. source; first rectifier means for rectifying the conmercial a.c. .
source; 5 a capacitor for snDothlnb t he out put voltage of the first
rectifier nmeans; switching contacts that are provi ded between the
commercial a.c. saqurcge and the first_rectifier means,

charged through the impedance connected to the commercial
a.c. sourcg'Whilg the elevator is stopped. In this manner,
the large charging current may be preventééﬁfrom flowing to
the capacitor during startup of the car so that the rectifier

5 elements of the rectifier device and the capacitor may not

be damaged by overcurrent conditionms.



that are closed when the elevator car runs, and that are 10 opened when
the el evator car stops:. an inverter for converting the. snoothed out put

- vol*t
ot 0
T nver

connercial a.c. source and charging sagd capacitor
vol tage at | east when the car is stopped, said sec

of the capacitor into a.c. power of a variable frequency an a.c.

or driving the elevator car by the 15 a.c—power—stpphied—+om sai d

and second rectifier means for rectlfylnﬂ t he voltaﬁe of

LT TR

provi ded 20 between the conmmercial a.c. source and the capaC|tor and
_bypassing said contacts. 2. A control device for. an a.c. elevator
according to claim1l. wherein said second.rectifier means has an 9

i mpedance, and the rectified output of the second rectifier nmeans is
~supplied tpagme:capacitor via the inpedance. 3. A control device for an
a.c. elevator conprising: 5 a commercial a.c. source; rectifier neans
for rectifying the comercial a.c. source; S ' '

10

15

20

1. A control device for an a.c. elevator comprising:
a commercial_a.c, source;
first rectifier means for rectifying the commercial
a.c. source; |
a capacitor for smoothing the output voltage of the : -  s
first rectifier means:; |
switching contacts that are provided between the
commercial a.c. ;ource and the first rectifier means,
that are closed when the elefator caf runs, and that are
opened when the elevator car stops;.
an'inverter for converting tﬁe smoothed output
vdltage of the capacitor into a.c. power of a variable
frequéncy: | | |
an a.c. motor for driving the elevator car by the
a.c. power supplied from said inverter; and - . -\
second rectifier means for.réctifying the voltage of
the commercial a.c. source and_charging said éapacitor
by the thus'rectified voltage at least when the car is
stopped, said second rectifier means being provided
betweén the commercial a.c. source and the capacitor and

bypassing said contacts.

- 2. A control device for an a.c. elevator according to

claim 1, wherein said second rectifier means has an



a .capaci tor for snoothing the output voltage-ef—therectifier neans; :0,
29

‘contacts that are provided between the commercial s ectifie
nmeans, that ar'e cl-osed. when the el evator' car Lllmal l! e opened~wfen
the elevator .car- stops; an inverter for convel | ed output 15

vol t ag€:-of the capacitor into an a.c. power of a variable frequency; an
a.c. motor for driving the elevator car by the a.c. power supplied from
"said inverter; and an inpedance that is pro%i ded between said rectifier 20
means and the comrercial a.c. source bypassing said contacts in order to

el ectrical |y chdnpedagice.capdcither redtifiedt outputvotetiorsesomic. el evator

according to claim 3, wherein when said contacts are opened, said capacitor
is electricallyf@fhi§d@InPepRE dSnRUPELAPILtR. thE CaRAPEROER Hriugkhsai d
. 1 npedance and_sq%ge%ggkgtier nmeans.

3. A con;:ol_device for an a.c. elevator comprising:
5 a commercial a.c. source;
rectifier means for rectifying the commercial a.c.
' sourcé: |
L, a capacitor for smoothing the output voltage of the
rectifier means; |
10 contacts that are provided between the commércial'
source and rectifier means, that are closed when the
elevator car runs, and that are opened when the elevator
.car stops:
an inverter for converting the smo;thed output
15 voltage of the capacitor into an a.c. power of a
variable frequency:;
an a.c; motor for driving the'elevétor car by the
&mf a.c. power supplied from said inverter; and
an impedance that is provided between said rectifier
20 - means and the commercial a.c. source bypassing said

contacts in order to electrically charge said capacitor.

4.A control device for an a.c. elevator according to
claim 3, wherein when said contacts are opened, said
capacitor is electrically charged by'the commercial a.c.

25 source through said impedancg and said rectifier means.




