ELEVATOR DRI VI NG APPARATUS This invention relates to an elevatgr ﬁﬁ%}
apparat us wherei.n a suspensi on nenber for 'supporting a cage i f+
raising or lowering the cage..Recently, houses have changed from

t $vo- storied. ones 5 to three- or more-storied ones. In such houses S
rgons for comon use such as a kitchen and private roons such as bedroéd&?
are. di sposed on different floors, and integ-floor traffic is inevitabl
Moreover, in such nultistoried residences, it is troublesonme to carry 10
goods to or fromthe third floor. Therefore the installation of an

el evator in such residences has been proposed; and a snall-sized and S|nple -

el evator has been desired. Figure | shows a known el evat or driving
apparatus. 15 Imthe figure, nuneral 1 designates a cage, nuneral 2 a

bal ance wei ght, nuneral 3 a sSgEL.EYATORNDEEVING RARPARATgsforned of a main
rope coupled to both the cage 1 and the bal ance weight 2 , nuneral 4 a
sheave wi nder round which the nmain rope 3 is wound, and nuneral ‘5 an ,

el ectric 20 mot or, which is coupled to the wi nder 4 through a shaft 2
6. Nuneral 7 |ruh(ﬁkkﬁ;kﬂYﬁﬂté@PrGﬁégﬁéﬁlGObﬁ&kelﬁﬁﬁéﬁtléréUE§9ed to the

shaft 6. Normal i.e.. when a magnhet cQil 7a is deenergized, .t he.
el ectromagnet iAPR 87 WheTe1Ry éssgslyfe&ﬁllﬁ& psmpber £R4 BH°Fth9ra3net coi l

3 cage is wound for raising or lowering the cage

e | Recently, houses have changed from two-etocied ones

5 to three- or more-storied ones. In such houses, rooms
for common use euch as a kitchen and privete.rooms such
as bedrooms are disposed on-qifferent floere.-énd
inter-floor traffic is inevitable. 'Moreover;'in such
multistoried residences. it is troublesome to carry

10 goods to or from the third floor. Therefore..the
1nstallatlon of an elevator in such re31dences has been
progosed. and a_small-s1zed and 51mple elevator has been

desired.

- 'Figure 1 shows a known elevator driVing apparatus.

15 Im the figure, numeral 1 designates a'cage. nugerel 2 a

L)}

balance weight, numeral 3 a suspension member which is
formed of a main rope coupled to both the cage 1 and the.
balance weight 2, numeral 4 a sheaﬁe winder round which
the main cope'3 is wouhd; end numeral 5 an electric

zq:_}_motor'ﬁhich is coupled to the winder 4 through a shaft



’

5 + is’'energized by a D.C. power source 7b, the electromagnetic brake 7 is
rel eased to null'ify the braking force. Letters R S and T indicate the
_phases Qf a three-phase A C. power source which feeds electric power to the
not or | Synbol s | 1a and | 1b denote ascent 10 direction contactors, the. _
i nput m nal s of which are respectively_connected to the phases R and S W
-of the three-phase A.C. power source. whefl cl osed. they energi ze the notor

5 -so as to raise the cage 1. An ascent direction brake contact |1c is

opened or closed 15 - in synchronismwth the ascent direction contactors

~11a and I1Db. agt gner.q t t I | ri t oppi n
of the cage, 5andN§H§F H g?rga} %?hgqgﬁgﬁggg ﬁggﬁgrégfg Syﬁgg S Ega gnd
12b d te d t t it -of which

20 respecively 381:1?@%%;3@‘e°%%2%‘%22e ReaLRy § 8 p RRE g e ATC

power souce. pmRGhelth@odyt P4l ilseudendlrgigedihichl e&e&esa&ebez%ybesﬁaect ed
to the output termnals of the ascent direction contactors |lb and 1lla. .

When cl osed. 7t inedda®eg ac birakingt dorzel,nandewhen thecmagaecr obatLi vaal
direction so as to | ower the cage 1. 3 A descent direction brake contact _
. 12c i s openedsorendrgieed byspndhConipoweni sourice dbscehe direction

~contactors 12a and‘12b, and deenerglzes and energi zes the nagnet coil 7a
simlarly toelpctFopagaeticobsake 7 is released to nullify t

braking force. Letters R S and T indicate the phases
of a three- phase A. c. power source which feeds electrrc
-.poWer to the motor §S. 5ymbols l1la and 11lb denote ascent
10 direction contactors. the input terminals of whrch are
.respectlvely connected to the phases R and S of the
three-phase A. c power source. When closed, they
energlze the motor 5 so as to raise the cage 1. An
ascent direction brake contact 11c 1s_opened or closed
15  in synchronism with the ascent direction contactors 1lla
| and 11b. This contact deenerglzes the magnet coil 7a
durrng stopping of the cage, and energizes it during the
_operation thereof. Symbols 12a and 12b denote descent
direction contactors, the input terminals of which are _
20 | 'respeclvely connected to the phases R and S of the
three—phase A C. power souce. and the output terminals
of whlch are respectzvely connected to the output
_terminals of the ascent drrectron contactors 11ib and
1lla. When closed “they energlze the motor 5 in the

-25 reverse rot¢t1ona1 direction so as to lower the cage 1.



5+ -contact 11lc. Controlled rectifier elenments 13a and 13b are fornmed of
bidi'rectional thyristors the input term nal s of which are respectively ~
connected to the output termnals of the-ascent direction contactors | aL
ahd |1b.. Shomn at 14a, 14b and 14c are driving ‘10 contactors. the (EE:I
ferminal s of which are respectively connected to.the output termnal o

- bidirectional thyristor 13a, the output tegm nal of the bidirectional
thyristor 13b and the pahase T of the three-phase A C. power source, and

t he output ter mdﬁﬂé%nk5 &WgFéqaireggbkaggangtgg ggebgg tor 5. The

driving contactors turn ower “sourc e notor 5..
Symbol s 15a and ok den &{r%‘ﬂﬁﬂl m%a%@raerseentna%e&ewhnal s of which
are respecively connected to output termnals.of the bidirectional
thyristors 1l3zotftactodid 1k3.andThey,aetdcdesadryienst Baddenergyzeont actors
l4a- - 14c are open, whereas they are open when the driving contactors 14a
- '14c are cl ogxk magmedciddfiile7acisimiilarly mer thenafoheménkionade
rectification of alternating currents supplied through the braking 25
contact oi5s 15£e@ctElla.0 Consreilied regtifiert @lementst d8asand 13h In the
el evat or driving apparatus cqnstructed as desgribed above, during the

ascent oper at i&® Weéls@éntbléllr‘@&tﬂ(?l’t‘a&oﬁlh&'&lﬁltgrﬁl She| 1BPYRd the dri vi ng.

-

Tt he

terminals of which are respectively connected to the
output terminals of the ascent direction dontactors l1a
and 11b. Shown at 14a, 14b and l4c are driving

10 contactors. the input termin&lshbf which are
respect1ve1y connected to the output termlnal of the
bidlrectlonal thyrlsto:.13a. the output te:mlnal of the
bidirectional thyristor l3b_and;the'péhase T of the
thrée—phase A.C. pcwer source, and tpé outpnt terminals

15 'of.which arelall conﬁecéed ﬁo the motor S; ‘The driving

| contactors turn ON and~OFF the A.C. power sourcé tdlthe-

motor 5.. Symbols iSa and 15b denote btaking'cohtactors'
thé inputite:minals-of which are':éspecivély.connected

A to output terminals oflthé bidireétional fhyristors 13a

' 20 and 13b. Théy are closed when the driving contactors

14a - l4c are open.”ﬁheréas they are opén when the

]

'd;iving contactors 14a - l4c are closed. A rectifier
circuit 16 performs the full wave rectification of
alternating currents supplied through the braking

. 25 contactors 15a and 15b, to feed direct current to the

motor 5.



contactos 14a - 1l4c are reépecively cl osed to connect 5 the notor 5 to
“the three-phase A.C. power source’'R S. T through the bidirectional
thyrkggggs 13a, 13b, and the ascent direction brake contact 11c is cl osed

~to rel e the el ectromagnetic brake 7. The gates of the ' . -
“bidir lonal thyristors 13a, 13b are gradually 10 .opened to accelerate
~the notor 5. When t hey have beéa fully opened, the cage 1 ascends at

a fixed speed. Wen the cage 1 has ascended a predetern ned di stance on

this side of a destination floor, the driving contactors 14a - 14c are

. .opened, and the braking 15 ‘contactors 15a 15b ‘are closed, so that direct
current is supplied to the notor through the rectifier circuit 16 so as to

generate a braki t ' for. 5. i S ' torque is
control | ed by. thgﬁbi%l;‘?g%%&%&t%‘&s?%r?%%‘ét%%&gﬁ%o A y 20
decel erates tigs£APfed above, N Ad LU e OAYHYINH] the 4 - UP tO a

fixed point, the ascent direction contactors |1a, |lb and the braking

contactors 15ggcd®® @ fedE€beECddneddtaEnexh ! A xieand g ddidrimigi or 5, and
the brake contact |1c is opened to generate the braking force of the

el ectromagnet ¢entadtakelda so bac tar édates périvalge dladed o fdomeaioi nt
-through the sheave w nder 4. Next, during the descent operation, the
descent gli r ecthemetot ot to sthQthoey-phase | bdbd RV ARCE he

R, S, T through the bidirectional thyristors 13a, 13b,
and the ascent_directiohlbrake.contact lic is closed _ Tt
to releaée the electromagnetic bt#ke 7. Thé gates
of'the bidireétional thyristors 13a, 13b aré gradually
10 opened tb ééceleraie the motor 5. When they have

been fully opened, the cage 1 ascenﬁs at a fixed'speed.
When the cagé 1 has ascended a prédetermined distance
on this side of é_des:ihation floér. the driving
contactors 14a - l4c are opened, and the braking

15  contactors ISa'iSb é:e'closéd. so that direct 6urrént
is-supplied ﬁo the mbtor through the réctifier circuit
16 so as_té generate a braking torque in the motor
5. This.braking torque is coht;olled bj-the
_bidirectional_thyzisto:s 13a, 13b, and smoothly

20 decelerates the cageflf When the cage 1 has ascended



~motor 5°to the three-phase A.C. power source R, S, T in the 10 opposite’
polarity, and the descent direction brake contact 12c is closed to release
t he-el ectromagnetic brake 7. Thenceforth, likew se to the case of thgj
ascent operati'on, the cage 1 is controlled and operated down to a filx
pgi nt. In the elevator driving apparatuss 4 ke sheave 15 winder 4 is -
di sposed over the cage 1 while supporting the total weight of the cage 1
and the balance weight 2...Therefpore, .the_ building.nust bear the tqtal
Beght . the wer ghEPCES (ke Ry Eie, shcastine Hi%albiin 2pRtatBind 108

i nevitably thickenihOah®ndR' bRl icodiRStEP AR, VESh 4te respectivelye

t hree- phase A.C. power source R, S, T is connected to the nmotor 5 with the
phase sequence chapgred ftuar dekpergizentthdi netdr &n epérilie dwakadcdmmateddent

direction operatign. This leads to the disadvantage that the ascent .

di rection contact dfsCPEEd ELHISRRFIYFe thESREHHS FREEE T FhecBheciaoBrgnesis
12b are reSPeCt,SV%!:gkée'ﬂLEor &d Lo HAAIthe! O &&”Eﬁ:%ﬁa&ﬂ?!ehcﬁéfﬁ throhgh‘ ‘
This invention has for Its object to pr_owoge a sinpleelevator drivin

~appar atus. The i nenat skeavecwifl@sr i41 an el evator driving appar at us
conprising a winder which takes up a suspension nenber for supporting 5
a cage, -so as to raise andVNesterdutiagcihe degrentcoperatianyothejdeseedti ves

_ sgid-Mﬁnder, a three- se A C power .sour connected. S0 as_to _energi ze
said notor in thedgf:?ggjtaqrbﬁ%& 954 ﬂ'éaf hgﬁ%a?&& cfosea to ddnnect tne

motor 5 to the three-phase A.C. power source R, S, T in the

10 opposite polarity, and the descent direction brake contact
12c is closed to release the electromagnetic brake 7.
Thencefofth, likewise to thebcase bf.the ascéht.operation,
the cage 1 is controlled and operated down to a fixed point.

| " In the elevator driving apparatus, the sheave

15 winder 4 is disposed over the cagé-l while supportiﬁg the
total weight of the cage 1 and the balance weight 2.
Therefore, the building must bear the tofal weight, the
weight of the winder itself, and the motor etc. ?illars
inevitably thicken to render the building expensive.

20 The three-phéée A.C. power source R, S, T is

o/ f ' connected to the motor 5 with the phase éequence changed for

- | the ascent direction dperafion and the descent'diredtion
operation. This leads to the disadvantage that the ascent
direction contactors lla,.llb and the descent direction

25 contactors l2a, 1l2b are respectiﬁeiy'required to render the

control complicated.



a controlled rectifier elenment connected in at | east one phase, and control
nmeans %)_Qt rolling the said rectifier element(s) to 10 connect the notor

t ot hg” i hhee- phase source or “to a | ower-power A C power source obtained by
rend ‘bne phase of the three-phase A C Sower source ineffective by .
means\ of #£aid controlled rectifier elenent{s); thereby to perform ascent “/
and descent operations. BRIEF DESCRI PTI ON OF THE DRAW NGS 15

Figure 1 is an electric C'Thﬁé“ﬁvé%?&rﬁﬂ fir BeKAOMBE t@'p%@{fdgra didpti NG
apparatus; Figure 2 is an electric circuit di agram of ‘an el evat or driving

appar at us show ng elevatupodhivirgtappardathss i nvention; Figure 3.is a diagram
for expl aining t he operation of 20 t he enbodiment in Figure 2; Figure 4
is an electric circuit di d§fdMYEriahTeidenttr dryrng bR APRET MBI ng

anot her ~enmbodi ment g ns@.’-n% p uﬂﬁﬁé}t Ln%@ 2R G %“é&pénéﬁn @'egdf@gfo@rgu{:%rtmg |

expl ai ni ng the operation e enbo i ment Tn

Throughout t hesdr ayicags, sd B¢ t&afmsssaﬁa)%ﬁeﬂ 12,7 ea”gee dndgyettidal moBbr which
correspondi ng parts. 6 Figure 2 shows an enbodi ment of this invention.

Numer al 20 desi gna@lése%smﬁ Blfldwg arﬁmmﬁt-y'm,sevﬂ -fcrowes seyngdigvgnected sm whi ch X
- takes up the suspens%o " 8—5 é,ge {[B.,I_'n ro e.foFﬂfsu?sggendi ng the °
cage 1, so as 5 FS‘F EOP* t’ﬁ'e giFegtion §f, nE1%r 21 is
control nmeans. Th@ cENbIRL FREIT er blindAt LBRRCERY th at least one phase, | .
| and control means controlling the said rectifier element(s) to
10 connect the motor to the three-phase source or to a lqwer-pamer e
A.C powerfsqur;e obtained by rendering one phase of the. three-phase
A.C power source ineffectivé by means qf said contrqlled rectifier
element(g), thereby td’perfcrm ascent and descent operations.
BRIEF DESCRIPTION OF THE DRAWINGS
15 _ Figure 1 is an electric circuit diagram of a known elevator
._driving_appar;tus;
Figure 2 is an electric circuit diagram of an elevator
driving apparatus showing an‘embadiment of this invention;
Figure 3 is a diagram for explaining the operaticn of.
20 the embodiment in Figure 23
Figu;e 4 is an electric circuit diagram of an elevator oA

driying apparatus shomihg another embodiment of this invention; and

»

_ Figure 5 is a diagram for explaining the operation of
the embodiment in Figure 4.
25 _ Throughout the dramlngs, the same symbols indicate identical

or correspondzng parts.



contactors 2la - 21c which have input term nals t her eof respeci vel y
connected to the phases R S and T of the three-phase A C. power source and
the output termnals 10 t hereof respecively connected to the £ N
bldlrectlonal ‘thyristor. 13a. the bidirectional thyristor 13b and -ﬁe tor
RS0 as to rotate the notor 5 in the direction of raising the cage 1 by
mechani cal | y opening or closing the respectgve electric paths. These main
contactors 15 2la - 21c and the bidirectional thyristors 13a, 13b

constitute the corbtoéul 3 sy?}ﬁ)&l an%%%'d %%e grgottgﬁs lmrgglgigﬁnt act which

I s. opened and cl oset onismw th mali n contacto a - 2lc, to

deenergi ze anQuaiy{l 2 dus IHEYs %O'Ho:.—é%i'}l%nﬁrrﬁhs type winaed 24 20
indicate first, second and third floors to be served y t he cage 1.

respeci vel y. Timnnﬁr:aj i0rd mfm e ctl @akied upothieolsuappasibusmembebesabove
construction will be described with reference to Figures 2 and 3. 7
First, it is dsummst afhathe maigagope fesulstispesdiag the cegend.fkooas23 and
ascend to the third floo.r 24. The main contactors 2la - 21c are.closed to
" be connected t% tHAlSRYPedIWAL fesSAIR 1S aSBownoAt: ﬁ&mﬁﬁﬁéezﬁh%e 5

- ATC. power source d t he brake contact, 21d is 3t g sed tg rel ase the
el ect r omagnet i %9 m,eanpn.e iR CORGIO meaRs: 2d; dnciy SFsMRaR y

qgnguctlve unééiactozs 2la - 2lc which have input terminals thereof
respecively connected to the phases R, S and T of the
.three-phase A.C. power source and the output terminals
10 thereof respecively connected to the bidirectional |
thyristor 13a, the bidirectional thyristor 13b and the o
motor 5, sSo as to-roﬁate the motor § in the direction of
- raising the cage 1 by mechaﬁically 6pening or closing
- the respective electric paths. - These main contactors
15 21&’- 21c and'the'bidirectiOnal thyristors 13a, 13b
constitute the control means 21. - Symbol 214 denotes a
brake contact which is opened and closed in synchronism
with the main contactors 2la - 21&. to deenergize-and
-/ ' energize thé magnet coil 7a Numerals 22, 23 and 24
e 20 indicate fi:sﬁ. second and third floors to be served by

the cage 1. respecively.

The operation of the elevator control apparatus of
the above construction ﬁill be described with reference

to Figures 2 and 3.



‘the bidirectional thyristor 13b is in the nonconductive state at first.

Since, at this tinme, the voltage of 10 reduced- power A. C. power source
conposedFuf, the A C. power source phases Rand T is applied to the nmotor 5,
the torgup/to be generated has a value indicated by a torque curve 31 in ~
Fi gure As the bidirectional thyristor 13b is controlled to becone nore \&
conductive. .15 the torque increases. Wen the bidirectional thyristor

13b has been rendered fully conductive, the torque becones as indicated by

a torque curve 3Firrorit rid asduned anate tie idagenll @houldhat@es aith a

~range of region A fromthe torque corve 31 toward the torque curve 32. 20
Meanwhi | e, assheviserandhtflodnRB tand)as dersk ¢ cortheh & hdage £10oas 24 .val ue
corresponding to a torque-corve 33 in Figure 3. the notor 5 accelerates the’

‘cage 1 with tThe tRAHUCIMAIRLE AR tthE ¥ RALsh CAoBRe t9 P& cqopnecigd 1 at a
.fixed speed corresponding to a notor speed [err t 25 t he i nt of '
i nter se(F:)t i on %t%egr\“ﬁféeg‘i'b’r‘fﬁjém% !§'2 Sdr?%‘d( H‘]e ﬂat‘or:élfe Wre\?é%gl?.se When
the coge_ .1 h scende r ) | S t third floor
24, the Bidi A 10%‘;@}%'? h‘{?ﬁ?‘g‘ieg'r e;‘{f'?ffae‘.r‘{sg ;L:z%déekr ectc?q{r%%%ctg?&%{:ﬁisvgﬁsgnd t he

The motor 5 AV ETzoRtes SO SRR AL rake LTS Lo G g
to the wei ghtpfiddex fafl lengriddor aforiee ful Iy edirdiddld while. .
| _the bidirectional thyristor 13b is in the nonconductive
state at first. since..at this time, the voltage of -
10 reduced-power A.C. power souzce'cqmposed o: the A.C.
- power sgﬁtce phases R and T is applied to the motor 5,
the torgque to be generated has a value indicated by a
torgque curve_al in Pigure 3. As the bidi;eétional
thyristo: 13b is controlled to become more conductive,
15 the'torQue increases. When the bidirectional fhyristor
| 13b has been rendered fully conductive, the torque
beqomes as indicated by a torque curve 32. Accordingly,
_the-toﬁque of the motor 5 changes in a range of region A
from the torque corve 31 toward the torque curve 32. : \y/'
20 Meanwhile, assuming that a load torque based on the cage »
1 has a.valﬁe corresponding to a torque corve.33 in:
Figure 3, the motor 5 accelerates the cage 1l with the
torque indicated by the region A and raises the cage 1

at a fixed speed cor:esponding_to a motor speed n, at

1
25 the point of intersection between the torgue.curve 32

and the torque curve 33.



direction acts on the winder 20 at all tines. Therefore, as the
~bidirectional thyristor 13b is 10  controlled to reduce the torque
motor S. the cage 1 is decelerated by its own weight and stops at
f1 oor 24. The main contactors 2la - 21c and the brake contact 21d
Spened, and the brake 7 generates the braking force to restrain the cage 1.
15 . Now, there will be explained a casg of |owering the cage-1l fromthe
second floor 23 to the first floor 22. Likewi se to the case of the ascent

fromthe second fhﬁ%ﬁ §§E ggége tﬁhadaL588&?§4c% % ? |on8£%€§§cws 2la -

21c and the brake cont are“opene thyristor

13a is renderaqsﬁaae@nﬂugbggefﬁeneniBs PiLdbEesh) OPRe ﬁgﬁ o 1S

variably controlled e notor 5 wth the vari ol tage of the
reduced- pover tnyelsne\zoeusaoasceendéaeaCﬁeﬁdaﬂaﬁcmw.tmdvalwe of this

vari abl e voltage, the notor 5 generates a 25 torque in a range indicated by
a region C inbiiddreetional @hybéstbbelBbdisevarbablytdgntsébled3b has been
rendered fully conductive, the notor 5 generates a torque indicated by the
torque cur ve EEGWhl@hel§°FH§eonethedget9t fhehangesnic a margelescent
operatlon I's accel erated 5 by the descending direction drive force of the
notor 5 |nd|C&P@&°B§eﬁhéyrégFSHi€P BedpdBigRRe dei (RWiRg ?%et%%ge 1 itself.

Vhen the b|d|rect %n EE¥r5358r1 1gse§§ a force in the descending

directlon acts on the winder 20 at all times.

'Tnerefore. as the b1d1rect1ona1 tnyrlstor 13b is

10 controlled to reduce the torgque of the motor S, the cage

l is decelerated by its own weight and stops at the
 third floor 24. The main contactors 2la - 2lc and the

brake contect'ZId are opened.'and'the brake 7_generstes
the.btaking force to restrain ﬁne cage-l.

15' Now, these will be explained a'case'of lowering ﬁne_
cage 1 from the second floor 23 to the first floor 22.
.Likewise to the case of tne ascent from tne second floor

o _.23 to the_third'floor_24;'the main contsctors 21a - 21c

and tne'brake contact 21d are'opened.' Tne blditectlonal
20 - thyrlstor '13a is rendered nonconductlve. and tne |
bid1rectiona1 tnyr1stor 13b is varlably controlled. to
feed the motor 5 with the variable voltage: of ‘the '
:educed—power A.C. power source. In accotdance w1th the
value of this variable voltage, the motor s'generates a

25 torque in a range indicated by a redion C in Figure 3.



ed fully conductive, the cage 1 descends at a fixed speed which

g|to motor speed [err] at the 10 point of intersection between

the toAg#¥e™urve 31 and the torque corve 33. Wen the cage 1 has descended

to a predeyerm ned di stance before the first floor 22. the bidirecti.onal o~
thyristor -13a is rendered fully conductivg and the 15 bidirectional ‘o
thyristor 13b is controlled to gradually i'ncrease in conducti on.

Consequent ly, .t he power, sourge tao f t.he notaqr changes .t o .t he o
t hr ee- phase dTRER tﬂﬁmr&c&}@n&l t%‘li"gf 'rrﬁ?t%(?r‘- é%lbf ?‘?_sf ?’8%% F8948588n c to a
region D in Ri.gur 8. ;ascengi ' ti#gh Qe 432 exceeds the
val ue i ndi catfe‘%'qﬂc _%ﬁad orlaﬁéé' (I}giré\jgno%??r!fo% ecg}rg_rtg;ée'at %g%gggee 1 and to

cause it to sifdrddby ivhd tdrRRie Zhrvdl MhiichNesCa®R bulter’ @dlgeal ned
by the brake 7. 10 According to the enbodi nent. descri bed above. the cage
1 is driven e tialdé negiod e nMephe rdessehtidpe ratd oiwiist iaeeedrew@tiedpe W nder
20. Therefore, .the bal ance weight is dispensed with, and the burden due to
wei ght 5 5on byhechruideticending edinestt ionFdnilver forve afcahd mytaicr cti on .

- operation and the descending direction operation are pernmtted by the

si npl e cont r dindfcatadidy idia edion (Gothafides e Medghta 2t They

conducti ve or nonconduct. ve. | n addi ti.,on, th%- - . -
cage 1 itself. When the bidirectional thyristor 13b has

been rendered fully conductive; the cage 1 descends at a
fixed speed which corresponds t6 motoi speed n3 at the
10 point'of iﬁtérséction between the tdrque curve 31 and

the torque corve 33.

' Wheh the cage l_haé descended to a pfedgtermined
distance before the first'flodr.zz. the biditecfional
thfristor 13a.is :enderéd fully cénductive. and the
15 bidirectiqnal thyristor 13b is controlled to gradually
| inc:eaée'in condﬁction. Consequently, tﬁe“power source
to feéd the ﬁoﬁor 5 changes to thé three-phase_one. and
the torqué of the motor shifts from the regioﬁ Ctoa N
region_D in Figure 3. The-ascendihg directioﬁ_tordue 32 _.
Zﬁ-.exéeeds théuvalue.indicated bf the torque corve 33 to
decelgrate the cage 1 and to cause it to:stdp at the
first.floor 22, at ﬁhicn the cage 1 is resﬁraihed.by'the

brake 7ﬁ



10 accel.eration control and the deceleration control can be perfornmed by
the sinple control of the ignition angle control of the bidirectional ~
thyristor 13b. Therefore, the.control apparatus is sinplified, and the [~yT
elevator is confortable to ride in. 15 - In the enbodi ment descri bedw=
above, the acceleration and decel eration controls have been perforned by
~the-ignition angle control of the bidirectijgnal thyristor 13b. Since,
however, the el evator of thi.s type operates at |ow speed, the follow ng

roasure ey vel | e doeihg 3 HIerba Wiy’ WdsekabhaIgHBLAL LRG of (e

notor 5 with the’ r source 1 s execute he“ascéent

operation, andddip f Ud ¢lyét By AT i 'the! 8 1h04RRRPRL LROREE | S

executed in the descent operation. to realize acceleration and .

const ant - speecheist iaig Arum’ T yRs pdeided 20 .andhielte folrect tagnpathneebr ake 7
Is inmediately actuated at the stoppage. The | ower - power A. C. power
source can be waighitheis hispemeed Wi tine anidatheoburdent dueetphwedghAtC. power
sour ce nonconductive by rendering non-conductive a bidirectional thyristor
connect ed Bo tdmtthmdu 1dindriviekeduced.he Fyicdhesst itdeakscopdingor s may
wel | be connected to all the three phases so as  to control the el evator
operation si nidkEeSEien (9Re i an SR fiessending. d4ERCEIAR be used as

the suspensi on, rerfers, AP $15:59%5 B WPL 1318 80R1LoY e Chain. the

rendering the bidirectional thyristor 13a fully
U conductive or nonconductive. In addition, the
a 10 acceleration control and the decéleiation control can be
performed by the simple control of the ignition anqie
control of thé'bidifectional thyristor:135. Thétefore,

' the control apparatus is simplified, and the elevator is

comfortable to ride in.

15  In the embodiment deééribed above, the'éccélération
and deceleration controls have beén performed by the
ignition'aﬁgie control of fhe bidirectional tthist&r

W "~ 13b. Since, however. the elevator of this type operates

. "at low speed, the following measure may well be taken.

20 That is, the full-voltage starting of the motor 5 with
the three-phase power';dﬁrce is'executéd'in the ascent
operation, and the full-voltage starting with the
lower-power source is executed in the descent operation,
to realize acceleration and constant-speed operations

25 respecively, and the electromagnetic brake 7 is

‘immediately actuated at the stoppage.



10 .furnished with a sprocket wheel, and the other end of the chain wound

roun e sprocket wheel and suspended. Figure 4 shows another enbodi nent

of -t { nvention. In the figure, the same synbols as in Figure 1 indicate

I den or corresponding parts. Numeral 20 15 designates a hoisting drum |
type der which takes up the suspension nenber 3 forned of the main-rope \«

for suspending the cage 1 , so as to raisélor |ower the cage 1. Nuneral 210
desi gnates control neans. The control neans 210 includes main contactors
21a - 21c which [Thee 12Weri—powert &.fi.ndoverhsouster eopebei vbkainednbrted to

the thyristors 13a , 13b and the phase T of the three-phase A C. power
source, and taeRAARLAG QHﬁwﬂh%ﬂQsQFhéPGthF@§pGBFP9ePyccoﬁﬁ?&Fe8°PécPhe
notor 5. so as to totate the % e direction of raising the cage 1

by 25 rrecharﬁﬁ%’:i’l‘ﬁ"f“&p}ér’(ené’yorre& 8§|1r‘|‘§ Pﬁ’é‘ FOBAEELIVE 8 ectric 12 pat hs.
Symbol s 25a 4, %ﬁﬁ:e%et %%%1"3!:&:9.%’15@059 hheteal 25 ttﬂg%h‘aﬁg f 2la - 21c,

whi ch operat € alternativel mai n contactors c so . as to

supply the migiversWiy] e ®1raqufec<ttirorn%r1t tair:tilaeoﬂ.—%cw @e1gibeuit 16. 5
The control nmeans 210 is -conposed of the main contactors 2la - 2lc and 25a _

- 25d.  Nunercinndeveddit®na83  ahler 2k e@OPhaglesaioCAsdgoneoaitz63. dRE
energi zes the magnet coil 7a. Nunerals 22 - 24 indicate first - third

floors to be el@vatdhyderatiage sinilarigcitiovehe. described embodiment.

A chain a my be used as the suspension member, with e
the cage attached to one end of the chain, the winder
10 furnished with a sprocket wheel, and the other end of

the chain wound round the'sprocket wheel and suspended.

Figure 4 shows &nother emquiment.of this

invention. In the figure, the same symﬁols as in Figure
Llindiqate_identical or corresponding parts. Numeral 20

15 Aesignates a hoistiﬁg d#um type winder which takes up
thg_suspension membe;_3 formed of the main rope fdr
_suspending the cage 1, so as to raise or lower the cage _!:;
1._,ﬁumera1 210 designates control heans. The control .4
means 210 inc1udes main contactors 2la - 2lc which have

20 input_terminals thereof rgspectively connected to the
thyristors 13a, l3b.and_the phase T of the three-phase
A.C. power source, and the output terminals thereof
_respectively connected to the motor 5, so as to totate
thg motor 5 in :he_direc;ion of raising the cage 1 by

25 mechanically opening p:.closing the~respective electric



10 . The operation of the elevator control apparatus of the above Y
construction will be described with reference to Figures 4 and 5. Firs;;jﬁp
is assuned that the cage 1 should stop at the second floor 23 and asceWd _H
te the third floor 15 24. The main contactors .2la - 21c are closed to be

- 6onnected to the respective phases R S. through the respective thyristors
13a and 13b, and T of the three-phase A C jpower source, and the brake.
contact- 26 is also closed to rel ease the el ectromagnetic brake 7. 20 On

this occasionpallg, ”aBQﬂ%%gquBQrs 353 aeKQQeaﬁﬁiﬁpGUnt%PE%Pédé{ﬁfiﬁgna!

thyristor 13a |s fully conductive he bidirectiona yristor

i n the nonconducthesesioft @1at -f 218t . whbkchCepeahtbhattbtABLivoEy vObt age of
the A . C. power source conposed of the 25 A C. power source phases Rand T
i s applied to theemadnorontat3oTs 2ha toequesboabetgeseppledthasmatoal ue

I ndi cated by a torque curve 31 in Figure 5. As the bidirectional thyristor -
13b i s cont rol5l &d tho thec disessr cucsantcoEvehet nectdfiiee chreebtel6. when the
bidirectional thyristor 5 13b has _been rendered fully conductive,; the

t or que bec%negn%sc°ﬂ&F8&t@GaB§ &10oL§ucopppeedzof PBEOPG%HgF?nt?ﬁE°E%rque

f
Covera the tofdde curds 328 RBAnan2Re:  aNSHAFAD ERutndLFREAS (o iR Based on

the cage - . goptact which deenergizes and energizes the magnet coil

7a. Numerals'zz - 24 indicate first - third floors to

L '~ be served by the cage 1, respectively.

16 The operation of the elevator control apparatus of
" the above construction will be described with reference

to Figures.4'and 5.

First, it is assumed that the cage 1 should stop at
the second floor 23 and ascend up to the third floor
15 24. The main contactors 2la - 2lc are closed to be
conneqted to the respective phases:R. S, through the
&vk respective thyristors 13a and 13b, and T of the
" ‘three-phase A.C. power source, and the brake contact 26
is aléo closed to release the electromagnetic praké' 7.
20 On this occasion, the main contactors 25a - 25@ are
open. Thé'bidi:ectional thyristor 13a is fully
conductive, and the bidirectional thyristor 13b is in
" - the nonconductive state at first. Since, at this time,
.the voltage of the A.C. power SOurce'compoéed of the

25 'A.c. power source phases R and T'is_applied'tO'the'motor



10 1 has a value corresponding to a torque curve 33 in Figure 5, the notor

5 accelerates the cage 1 with the'torque indicated by the region A and

rais the cage 1 at a fixed speed corresponding to notor speed [err] at
the<{Ppl nt of intersection between the torque curve 32 15 and the torque _
curv . When the cage 1 has ascended to a predeternined distance before '
thé third floor 24, the bidirectional thyr}&tor 13a is rendered '
nonconductive. and the bidirectional thyristor 13b is variably controll ed.
20 Then, theStotheetofquactovbergénehatedshas a valwe. indikateddbpya a
region Bin Figure 5. Further, the bidirectional thyristor 13b is rendered
nonconduct i vetoraeenguave ol atRof 59pae 5. 2188 gkke 2ctienaki n

contactors 25a - 25d are_cl psed, and ihe 25 bidirectional thyrjstor 13b is
thereafter subPEELBEOFQL3D 38,CeREroihedi bR BegPme IS FORAYEHiVehe tor que

h ' I ndi dDb | | dwth 34 -
Figure 5. any A8SEPERSActafEratedy  ehel, e chediftetitnnt Biifards ol ca

ggéi;ﬁz ?ﬁ%tgigﬁhhég.§£8§r5§éae§e§UPﬁfﬂye@&%a?ﬁgbgePB{Q3C€®¥ dors 2s5a -

_ e contac are opened, and t rake generates the .
br aki ng forcebéeoﬁéﬁtéélﬂn&b@aﬁé&eb#-aThefgu&ﬂéﬁrﬁ@MB@?'Qﬁéﬁé&dﬁﬁgfvpase of
| owering the cage 1 fromthe 'second floor 23 to the first floor 22. -
. the torque of the motor 5 changes inja range of region A W

from the torque curve 31 toward the torque curve 32.
Meanwhile, assuming that a ldad torqde based on the cage L;)
10 1l has a value corresponding to a'torque'curve 33 in |

Figure 5., the motor S.acceleiétes the-cage 1 with the

torque indicated by the region A and raises the cage 1

at a fixed spéed corresponding to motor speed nl.é;'.
the point of intersec;ion between the torque curve 32

15 and the torque curve 33.

When the cage 1 has ascended to a predetermined
distance before the third floor 24, the bidirectional
thyristor 13a is rendered noﬁcondﬁctive. and the : L

bidirectional thyristor 13b is variably controlled.

Y

20 Then, the torque of the motor 5 changes in a range..

indicated by-a region B in Figure.5.

. Purther, the bidirectional thyristor 13b is rendered
noncbnductive. the main contactors 2la - 21c are opened,
the main contactors 25a - 254 are closed, and the .

25 bidirectional thyristor 13b is thereafter subjected to.



10 Likewise to the case of the ascent fromthe second floor 23 to the third
fl.oor 24, the main contactors 25a - 25d are opened, and the main contagtors
2l1a.-. 21c and the brake contact 26 are ctosed. The .bidirectional thyr“;L('*
13a i's renderéd nonconductive, and the 15 bidirectional thyristor 13p Ts
wariably controlled, to feed the_nDtor 5 with the variable voltage o
| ower-power A C. power source R-T. gcordance with the. value of t

variabl e voltage, the notor 5 generate torque in a range indicated by a

region Cin 2Qug gy %t@onmgﬁﬁlhh@ohhgbieCtTﬁgﬁl Eﬁ¥rt§EQﬁe1§Qa tegfﬁ

rendered fully conductive enerates_a torgze I ndi ca
torque curve ¥ LAMden indicated b¥r 2.48916n Enenrlgssd Withnha HB%%%n?4

operation is decdiguilecd, b)antyheeé&aeandeagidraecbnomsdatvexﬁedc,eami 25 the

notor 5 indic ed b n besi th Lgbt.0 c 1 itself.
When t he b|d|r®'|95é§ E: 5Pg}§bgﬁﬁg$§3eﬁgrgﬁae?éar%uﬁP§°Eg%§Uctive;

t he cage 15de§@¢m@suamtayn|x@s gpdodcantaktossr @8pond@dsd oandt thespeed [err]
at the point Qfpghal %ro%%fc'tomb%&\@eeseﬁ@a t BRat RhAUBLEKEVS &énaf'sltwe torque

curve 33. Wen the ca has descended to a_predeterm ned di stance before
the first flodhedr ng&FFécFPOHSFt‘a154t9ﬁyFFSFo}s 13a, 13b are
rendered nonconductive, the main contactors 2la - 21c are opened, the main
- cpntactors 25a

There will now be explained a case of lowering the
cage 1 from the second floor 23 to the first floor 22.
. 10 Likewise to the case of the ascent from the second floor
K_) 23 to the third floor 24, the main contactors 25a - 254
. are opened, and the main contactors 2la - 2lc and the
brake contact 26 are closed. ' The bidirectional
thyristor 13a is rendered nonconductive, and the
15 bidirectional thyristor 13b is variably controlled, to
| feed the motor 5 with the variable voltage of the
lower-power A.C. power source R-T. 1In accordance with
the value of this variable voltage, the motor 5.
generates a torque in a range indicated by a region C in
20  Figure S. When the bidirectional thyristor 13b has been
rendered fullY conductive, the motor 5 generates a
torque indicated by the torque curve 31 which is the
outer edge of the region C. The descent operation is

=/ accelerated by the descending-direction drive force of
- 25 the motor 5 indicated by the region C, besides the

o ‘weight of the cage 1 itself. When the bidirectional

‘ : thyristor 13b has been rendered fully conduct1ve. the

cage 1 descends at a fixed speed which corresponds to
motor speed n, at the point of intersection between
30 the torque curve 31 and the torque curve 33.
'
- When the cage 1 has descended to a predetermined
distance before the first floor 22, the bidirectional



« 25d-are closed, and the bidirectional thyristor 13b is thereafter

sub; cted to the ignition angle control, 5 whereby the induction nmotor 5

es a D.C. braking tordue i ndi cat ed by a region F enclosed with a

» 5 in Figure S so as to decelerate the cage. Thereafter. when the cage .
“has r¥ached the third floor 24. the bi di rectgonal thyristor 13b is rendered
noncoductive, 10 whereupon the nmain contactors 25a - 25d are opened. Thus,

ot hg LTBI n tCEM aei&f:i?eéas 1325¢ assdéeéAlt fd@fleiéd)m&%ﬁéndw?@we.t F@xé)qmﬁrntsurtce
an ave elr I-tetl nes entl o avn 0 our al en
o Drerer goRkAEkORR R R pactif akt FRaned, | fud A h FettAntand ada,

control in mhlehzadmandlngodedn1dndvéhebylémmecmﬂmnalnthunintos BWhvisled,

and in the upw'eﬁsfasfeavsngus?seeéaOeoacﬁe OfahLE{6R ahg1LE Woltied Nl Ng 2

mai n cabl e thereof on said w nding drum . downwar d nnvenent 20
“operation s& dwBggebysthani B?“EH%?ﬂdWﬂ§°§a§dg%%ﬁ¥FEﬁ&ﬂQa?ranQﬁﬂ%F%ﬂndlng
drum and conpr cécggef inaicsmachyns regien Vihi €iic149éd trbt N pvad e v Ve ment

Brter to oper AfcPERugersr hP +E £\ dpCeROtEle ' the UdadD i edhedt’ 00,
whi ch, for -t hewbemnthedcagechest repchedi the bth%I%tQQttZﬂemkhw el ectric
power to said BP&?EeEExéth“t&?E1£@éieisﬁoiétﬁéﬁdéfbéiﬁ&H&é&ﬁé&E&&Dde and

third swntqplng neans 8 K ng electric $ said nmotor_to all ow .
the latter BéFﬁFB°Fnt§$| a}p, HaRtagLors £54 or ke, OReARA swi t chi ng
means oper at i nghagt otheéi maihycoheactdes d2savar2i5d peesl 0é1 seveld crm
cutting off the power surce ‘and have their lifetimes .
prolonged. : L ' W,

Attention is drawn to our U. K. Patent No. 2116791,
15 which describes and claims a winding drum type elevator
control in which a winding drum driven by an induction
motor is provided, and in the upward movement operation
a cage thereof is run by winding a main cable thereof on
said winding drum, while in the downward movement
20 operation said cage is run by unwinding said main cable
- from said winding drum and comprising first switching
means which, for the upward movement operation, are
closed to apply electric power to said motor to allow
the latter to operate in a normal full torque mode.

25  gecond switching meane which, for the downward movement ~
'operationg are closed to apply electric power to said - é
‘motor to allow the latter to start in a low torque mode
and third switching means for applying electric power to ¢

said motor to allow the latter to operate in said normal

30 full torque mode, said switching means operating
automatically when the downward speed of said cage
reaches a predetermined value or when the cage has been .
in motion for a predetermined time.



reaches a predeterm ned val ue or when the cage nmotion for
0

predet erm ned tine. CLAIMS: 1. An elevator dripmg ' npri si.ng
“a wi-nder which takes up a suspension nenber for snmlmmna u S0 /&S X
rai se and | ower the cage, an electric notor ich @ri | |

_Lhreé-phaée A. C. power source connected so as to energi ze said notor °
di rection of raising ChAIM ye, a controlled rectifier elenent connected in-

at | east one phase, and.control nmeans controlling the said rectifier
el enent (s). to connect the notor to the three-phase source or to a

| over - power A G PONETe BN €6 UX

i
t hree- phase A . C. power source |né¢%ec I ve by nmeans O

control

a

ves. san dswi hder,( &>

' dDpd ic%p;}rig ggagase w‘ifndEFg 4

rectifier el enegiicn.cdikes aly 4 Guiydmy 10m Teate TG rd8uPPOc AR’ at i ons. 2.
An el evator driving apparatus according to claim1, wherein said w nder

a hoisting druncagese so naertdandigp amd dowdd dhe adage upanaededericers a

rope

conductive and nonconductive states and conduction angle of the said

control | ed rect$99ESe SFARARYLRY 89, as Lp Anargize $ald metor dnathe

a:lccor ding to Qlﬁﬂétizdn ¢t 3:3@3(9{:?& ri:hs,eaicdagceo.ntar %onﬁ%&ieﬁor}@%gifriré% said

element connected in at least one phase, and control

. means controlling the said rectifier element(s) to

connect the motor to the three-phase source or to a

- lower-power A.C. power source obtained by rendering one
- phase of the three-phase A.C. power source ineffective
by means. of said-controlled-rectifie: element(s).,

 thereby to perform ascent ind descent operationg.

2. An elevator driving apparatus according to claim 1,

wherein said winder is a hoisting drum type winder

having a drum which takes up and delivers a rope for

suspending the cage.

3. An elevator driving apparatus according to claim 1

or 2, wherein said control means is arranged to control

the conductive and nonconductive states and conduction

‘angle of the said controlled rectifier element(s).

4. An elevator driving apparatus accordidg to claim 1

2, or 3 wherein said control means connect the said

S

for suspending the cage. 3. An el evator driving apparatus according
to claimi1 or ZmotgRrwhich Arivemtgaid inded.s aarthoegedhasec dnCropowee

(0]



16 -t hr ee- phase A.C.. power source to | to performthe ascent
~.operatjon, and connect the said IomeU “H! Hﬁﬁr source to said notor
S0- as/ nerf orm t he descent operati OR. 5. L Am elsevator driving apparatus

accorid toclaiml. 2, or 3 wherein said controlled rectifier elenents _
are coqghected in at |east two phases, and fgg ascent acceleration, said ‘-’
control neans energizes said notor with the three-phase A C. power source

bt ai ned b dering the controlled rectifi | t of ph
conduct i ve. and e BASRg Aefie 2HEFOFPEICPe P FALH BPERBNEOORSLE of her

h h , i [ ‘ t cel ' . . .
Gnor gi 2es. sai d BRREAER Y AHe<BY; gbesREins, ahaxBpnhErc BRE Bptd orr o neo
by render i ng ! iguraniolleeh coC Pl s8uEEeNkoOka2lmBRECshORRORGuUCt I Ve
and variably control I'ing the controlled rectifier elenent of the other

phase or phase§@rﬁormAQu@ QA¢alcentdoperagiganar at us according.to claimb5.
wherein during the ascent acceleration, said controlled rectifier elenent

of one phase is rendered fully conductive, while said controlled rectifier
el enent of the other phase or phases is controlled so as to gradually i
“increase in cofducPoflevetosndriving appasatuscergerdingeto claim 1, i

2, or a-wheréih said controlled rectifier elements are.
connected in at least two phases, and for ascent
acceleration, said controi means energizes said motor
with-ﬁhe three-phase A.C. power source obtained by

- rendering the-contzolied'rectifier element of one phase
conductive and controlling the controlled rectifier
element of the other phase or phases. while during
ascent deceleration, -the control means energizes said
motor with the said lower-power A.C. power source
obtained by rendering the controlled rectifier element
of one phase nonconductive and variably controlling the
coﬁtrolled rectifiér element of the othér-phase or

phases.

6. An:elévatbr driving apparatus accordingfﬁo claim 5,
- wherein during the=ascent:acceleration,-saia-;ontrolled
rectifier element of one phase is rendered fully.
conductive, while said controlled rectifier élement of
the other phase o; phases is controlled so as to
gradually increase iﬁ conduction from an initial

nonconductive state.



17 7. An.elevator driving apparatus accoreihg-to claim6. wherein during
the ascent decel eration, said. control tifier el enment of one p

whi ch was rendered conductive. duri ng IQ,H ,’UﬂMratlon is rephd
nonconductive.” while said controlled r of the .other
oL phases has its conduction controlled. 8. An ef eviat or driving apparatus
according to claim7. wherein during the agrent decel ération of the cage,
the 10 weight of the cage acting on said winder is used for decel erating
the cage. 9. 74An Rh%ﬁé@été‘f'dki‘ﬁi@@@?ﬁéé@t@&%éﬂﬂﬁd@ td ad1ailh ¢ or 3.
wherein said control nmeans has controlled rectifier elenents connected in
at | east two whesein aufiAf thelussegntsdendlerarl onatdaid cmivk cl¥d ol
means energi zes said notor with the | ower-power A C. power source obtained
by rendering taetifheroglementcef fone mamwll)iclzmeaqammﬁmnductive
and controlling the controlled rectifier element of, the other phase or
phases, whi| eCARARAE1VRSERRLNGcERE 2850R% A¢PRLEA N, ke zes sald

h h d
Control ¢t roBPRFPEROBFEREn: vt §rie i Eeh b bied IR ki L gt =
cont 01116 55eCe58"bERbk Gnih' bé habbEEAL fha Biudieso et Phase o

phases.

-

N controlled.

8. An elevator driving apparatus'according'to'claim 7.
" wherein during the ascent deceleration'of the cége; the
10 weight of the cage acting on said winder is used for

decelerating the cage.

9. An elevator'driving apparatus according to claim 1,
2 or 3, wherein said control means has controlled
rectifier elements connected in at least two phases, and
15 during ascent deceleration, said control ‘means energizes
said motor with the lower- power A C. power source
N2 'obtained by rendering the controlled rectifier eleﬁent
';_3 _ ~ of one pﬁase nonconductive'ahd controliing the
controlled rectifier element of the other phase or
20 phases, while during descent deceleration. the control
means'energizes'said motor-with'the three-phase A.C.
power source obtained by teﬁdering said controlied’
‘rectifier element of one phase conductive and variably
cont:olling said controlledorectifie::elemeﬂf of the

25 other phase or phases.’



-18..10. An el evator driving appara ' claim9. wherein during
the descent acceleration of the cmmnmgr um'm led rectifier el ement of
FE ".- ; . I

one"phRsy is held inits full'y noneondu \he , While said controlled
rectl el ement of the other phase or phases has its conduction —
controNwed to feed said notor with a varying A.C. voltage. 11. An elevator s

- driving apparatus according to claim 10, ein during the descent

accel eration of the cage, the weight of the cage acting on said w nder is
used for accel.bp-atBhgegﬁﬁaéageﬁrimnwﬁ@%ﬂﬁ R dinS Frrakain fucor di ng
toclaim9. 10 or 1] mherfin during the descent deceleration of the cage,

sai d control | cHReERIN{IREIRG LRG dS8FERE ACEloratinn Pk, Lhe HAEG

ducti dug i t t ' f th i s. hel ' it
FolTy conduct | #8148 SoREEaR e Lar BEEEH Sl 4dihe o o Witad e Bald e °
ot her phase OriRhﬁéssfmf0&%8&&&&@&@%&&&!%ﬁ Yed {i" died

conduction. 13. An el evator I ving apparatus according to claim12.

wherein sai d npaetitsef cluhblic t 5 cEndGoRe Al fleid@td N pKABdE Had G ener at e
a torque in the cage ascent direction, and the ascent direction torque is )
-gradual | y i ncr eaaddctbonecehntral kedinto steed tdeid ametor with a varying - °

A.C. voltage. _ : _ - o

11. An elevator driving apparatus according to claim 10,
wherein dpring_the descent acceletation of the cage, the
weight of the cage acting on said winder is used for

accelerating the cage.

l2. An elevator driving apparatus according to claim 9,
10 or 11 wherein during the descent deceleration of the
cage, said cont:olléd rectifier elements of one phase,
which was rendered nqnéonductive durinq the descent
acceleration of the cage, is held in its fully
_Qpnductivé stagé. whilg.said controlled rectifier |
element:of the o;het phase or phases is controlled so as

to gradually increase in conduction.

¥}

13. An elevator driving_appa:atus according to claim 12,
wherein_said motor is fed with th:ee-phase alternating
current to generate a torque in the cage ascent
direction, and the ascent direction torgque is gradually

increased_towdecele:ate and stop the cage.



19 14. An elevator driving apparatus acctording tocraimT or 2, wherein
sai'd control means conprises contactors three phase ATX -
power. source to said notor so.as to rot amﬂml mllﬂmt he directio /off‘
‘rai'sing the cage, and the controlled rectrfier neﬁts aretwo bi di r e&ti 0
tthyri stors which are respectively connected between two pliases of the

t hr ee- phase A C. power source and said notor1915. An elevator driving
apparatus according to claim 14, wherein said contactors have a contact

whi ch actuates a. braking device disposed in said winder, in synchronism

wi th the supply of three-phase alternating current to said notor. 16. An

el evator drivi ngadppnr 8Le¢atét od i ving Oappyr Pt e calbdr didy o fovadiner
including a rectifier circuit which rectifies alternating current fed from
said A C. power ogolicwhevepnosaitlé contreltmeans ecunpsidal canmntadtamsans
being arranged to selectively supply said notor with the A C. voltage

provi ded vi a saWbBiebBnepBpeel EBet Fhree-Rhase A <CorPeWenh SPUYSRe Wisage

rovided by said rectifier circuit so as m_.cage,.ascent and descent
o i tons. 17 BRRSE| BOLER, Eoy FOFALS SBALd HRQESE.cLh e A LR AR A n o

wherein in an aggeRindCehbCbablONaRFCERt! Onlolléa Pdtitier elements'

: ' _are-two bidirectional thyristors which are tespectively

connected between two phases of the three-phase A.C.

power source and said motor.

15. An elevator dﬁiving apbaratus according'to'claim 14,
'wherein said contactors have a contact which'aCtua;es a
braking deviqe'diéposed in said winder.-in'synchronism
with the supply of three-phase alternating current to

said motor.

16..An elevator driving apparatus according to any

preceding élaim. further including a rectifier circuit
U/ which rectifies alternating current fed from said A.C.
power source to provide a direct current, said control
means being arranged to selectively supply said motor
with the A.C. voltage provided via said contfglled |
.rectifier elements or with a D.C. voltage provided By
said rectifier circuit so as to perform cage ascent and

descent operations.

17. An elevator driving apparatus according to claim 16,

wherein in an ascent deceleration operation of the cage,



120, sald control neans renders o] aid controlled rectifier elenents
ctive and controls cond m &un controlled rectifier
aid rectifier circuit.

1 0 as to supply alterna

vihe the alternating current is rectlfled by said rectifier circuit —~
1nt direct current which is supplied to said motor. 18. An el evator -/
drivi apparatus according to claim16 or297, wherein in the descent

operation of the cage, said control neans supplles said notor with
alternating ceaidnconandli medesckenderagonacoficsabddrontEalbed t rectlfles
the alternating current obtained by rendering one of said control

rectifier eIewsnﬂsfnsﬁcSﬂGG@FFﬁenPHFB“GPFEévecﬁP?eﬁ?nFﬁ?Bﬁgﬁ°§%¥ﬂt}%ﬁt|f|er

t d I d
ﬁ'rftit‘bg ZBp?fﬁﬁééie%%'ean%%?re&eH‘ BecRIEAPEChLERRRFCRR 48 KOtontrofl od
rectifier el enent d I
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rectifier e eunays %{&% el aTRe2hardfd SBECRALSYL! FBLRIEIBANSyaEE1EONNCECt od

between said trolledTrec I'er elenents and sai notor in a nmanner to

bypass said fidgglt igWerC diF¢uiRaAntosdhe deteicti eureeasewhicheisg connected K
in the bypass circuit formed by said second SMAtChIng nmeans.

- supplied to said motor. _ g

18. An elevator driving apparatus according to claim 16
or 17, wherein in the descent operation of the cage,
said control means supplies said motor witn.alternating
current, and-in decelerating the descending cage, it
rectifies the alternating current.obtained by rendering
one of said controlled rectifier eléments nonconductive
into direct current through said rectifier circuit and

supplies said motor with said direct current.

19. An elevator driving 'apparatus according to claim 16

17 or 18, wherein said controlled rectifier elements are U
connected in at least two phases of said A.C. power
source; first switching means are connected Petween
said controlled rectifier elements and said motor:; and
second switching means are connected between said
controlled rectifier

elements and said motor in a manner to bypass said first
switching means: said rectifier elements being
connected in the bypass circuit formed by said second

switching. means.



21 20. An. el evator driving apparatus*zﬁﬁﬁﬁ?ﬁ?@ffzrzﬁp_;;19. wherein said
first swtching neans and sai d second mmﬂ\ re contactors whi Ch
mechani cal |y open and close electric A m mﬁtching mea e
swi't ched after’ said controlled rectifier éleﬁenfs ave been rendere_jgﬁ
ngnconductive. 21. Elevator driving apparatus, substantially as her el
described with reference to flgures 2 and 32x figures 4 and 5 of the:
acconpanyi ng draw ngs.

20. An elevator driving apparatus accord1ng to claim 19,

wherein said first switching means and said second

switching means are contactors which mechanically open
and close electric paths, and these switching means are
switched after said controlled rectifier elements have

been rendered fully nonconductive.

v

21l. Elevator driving apparatus, substantially as herein
described with reference to figures 2 and 3 or figures 4

and 5 of the accompanying drawings.
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