AMENDI NG DRUM TYPE ELEVATOR CONTROL Thi's invention rel ates ﬂg[; GiTpichg
“type'el evator control. A winding drumtype el evator has been proposed
a

nbs el evator small in-'size, low in speed and short in lifting
QLgrﬁﬂce. Such an elevator is as shown diagranmatically in Figure 1.0
I'n" Figure- 1, reference nuneral 1 degsignates a three-phase induction
nbtor; 2, a wormdriven by the 10. motor {; 3, a worm gear engaged wth

the worm 4, a winding drum coupled to the Wwormgear; 5, a main cable whichf™
i s wound on the windi n3 _WENBINGOPRUMWEYRE EEBKWATOR GANEROE a bl ock which

is rotatably nounted on the ceiling 7 of. a shaft and around which the nmain
cable 5 15 extends; and 8, a_cage to which one end of . the in cable 5

i s fastened. IﬁhﬁﬁvﬂﬁgePﬁé°Ba@§¥ﬁi&ﬁcﬂ?,aawb?gk%g( BFmsﬁgﬁﬁ)gﬁvangased

to start the nebarrdl.so that the winding drum4 is turned through the worm

2 and the worm gear 3, 20 i.e., the main cable' 5 is wound on to the

wi ndi ng drum 4, whereby the cage 8 is noved upwardly. In order to nove the
cage 8 downwar & yingiagndrum type edeNagornheBebggpoProposededsi d® to turn .
the windisng dr WiedaltBrt EnDPPOSht 65 £hd £CLLAN irSOspbal A NBhreaihe S is 5
25 . unwound from.the winding drum4 and the_cage 8 i's_moved downwardly by
its own wei ght 11EWABA ( AESERREH- of THE ndtor efengieﬁeslfheassyﬁ "onous
speed, a dynamddabtrammagitatdie deat Figarehd.notor 1, and when the speed is
decreased to the extent that the dynam c braking 30 torque is in bal ance

with the load torque, the cage 8 isi run at a constant_ speed.
In Figure 1, reference numeral -1 designates a

three-phase induction motor:; 2, a worm driven by the

10 motor 1l; 3, a worm gear engaged with the worm: 4, a
winding drum coupled to the worm gear; 5, a main cable
which is wound on the.windinq drum 4 or unwound from
the same; 6, a block which is rotatabij mounted on the
ceiling 7 of a shaft and around which the main cable 5

15 extends; and 8, a cage to which one end of the main
cable 5 is fastened. - '

In moving the cage upwardly, a brake (not shown) is
——reteased to start the motor 1, so that the winding drum
4 is turned through the worm 2 and the worm gear 3,

20 i.e., the main cable 5 is wound on to the winding drum
4,'whereby the cage 8 is moved upwardly. In order to
move the-cage 8 downwardly, the motor 1 is turned in
the opposite direction to turn the winding drum 4 in
the opposite direction, so that the main cable 5 is

25 unwound from the winding drum 4 and the cage 8 is moved
downwardly by its own weight. When the speed of the
motor 1 reaches the synchronous' speed, a dynamic
braking force acts on the'motor 1, and when the speed
is decreased tc the_exteni that the dynamic br;king_

30 ' torgque is in balance with the load torque, the cage 8

is run at a constant speed.



2 Sincethe elevator is designed as described above, if starting torque-is .

prodliced 50 as to provide suitable accel eration for the upward m)verre,' ]
" operation, in the downward novenent operation the starting shock is | arge’'5
- -and 'Qe'rso'ns are not confortable in the cage 8. This difficulty may be

. oyelycome by increasing the inertial npnent; however, in this case, a large
- ahpuit of heat is generated by- ‘the -,m)to? 1, and accordingly: it is
necgssary to increase the size of the nmotor 1.- The' 10 torque generated

) by=t he notor .1 e, suppe by, * .. inserting gtart.resistance; . _
- however, in thi gq }cggge,fb’%t'éhee lﬁ%%%t%’?ngl"sci?%stﬁ?pﬁi ﬁ%a@ﬁfd’éﬁ’? i APPYEat &% An
' object of this sheskihgntiorque @ﬂJQHQQR;QGKSQKEWetdeQCDWhéd aiufiftadllet i es -
acconpanyi ng 2 GBNEEFLPISH for +nd! ARl AYaUNINLLYRAE SLRYAkIbn, AGROLHLND - 1O
- .the present invention there IS provi . & wi nding drumtype el evator :
~control in mhicﬁ°HnWFﬁ9jHQVGF%%¥ﬁE?%&#F¥BPeﬁhﬁﬁﬁﬁﬁﬁﬁ&ﬂgzﬁ§FG$ ii§ prsgrded,
and in'ths upwaafd persoast fa(i'léerrﬂid .éubﬁ%wm%&ei@o%¢fca§a tbxé Zg'his g
Wi ndi ng-a main thereof on said w nding dru 1le e downyard -
novement oper at %gg%%?gg{a&gﬂ %%%Y%’SF%W _i_ﬁﬁgléﬁ?ﬁlﬂ%i -hp‘ﬁaﬁpéritrlﬁ said -
Wi ndi ng drum anuo@engntsi hgwevesi ini tbisngasseaaslakgehambontt bé bpaard
ToVenent |Oper al § 9N gedled atleds ¥y [endPRbYOE! 4C! Iy ZRocor APy  £15qkd - Mot Of
to allowthe latter to operaté in a nornal,fu] t orque- node,” secon
swi t chi ng meansPRAPEA2TY oFOt IRCIRAFMEIRE VAR thifem@todn 1 .ar el osed to
apply el etOric- porguet genardtsat by thedlhowor t hemhpt bar sbppgbakedl Byd | ow
_tofque;ﬁpde andiﬁgé?giﬁ&mgggfggrggggéance:-howeVer,“in'this_éaée, the

. .starting circuit is unavoidably intricate.

.An-"obj'ect of this' invention is to eliminate the ab.ov'e
. described difficulties accompanying a conventional
15 v 'winding drum type elevator. ' )

. According to the present :inv'en.tio’n'._ there is. provid_éd a
winding@drum typé.eleéatorfcontrol.ih_whiCh a Winding
drﬁm'driven'byuan_indhction-mofbr is provided, and in

 the upwara-movemenf'operation a cage thereof is run by'
20 - winding a main cable thereof on said winding drﬁm_,
-.whileiin~the downward movement operation said cage is
- run by unwinding said'maiﬁ:cabie-from'saidfwinding drum
‘and comprising  first switching means=Which; for the
upward movement operation; are closed to apply electric
25 _power to séid-motor~to~aliow'the-latter;to operate in a
. - normal full torque moce, ‘second switching means which,

L L.

for the downward movement operation, are closed to
apply electricﬁpowef'tbhsaid:ﬁgtdr to allow ‘the latter
"_to'start in. a low torque*quefand third switching means
30 - for'applyingfeléctticprWez“toﬁsaid:motcr to allow the
. latter to operate in said normal full torque mode, said.
| third~switching=means-operatingrautomaticélly when the
downward.speeduof_saidwcage=readhesfaupredetermined'



- descriptron-ofIFhE Gpdf

© . notor

for applylng el ectric power to said notor -to aIIOM/the latter to
o le.in said normal full torque node, said third- swtching nmeans
|Hg automati cal ly when the downward speed of said. cage reaches a-

-

predetern1ned - 3 value or when the cage has been in notion for a ' \;)
Kreé@iern1ne tinme. In the acconpanying,drawings; Figure 1 is an. |
Xplanatory di agram outlini-ng a wi nding®5 drumtype el evator; Figure 2

is a circuit diagramshowing a.first exanple of a- mnndlng drun1type .'.ir}
el evator startj, eVi,Le RESO t nvent i gn; is a -
characteristic g?agraimrcl ng‘lg'xgatl ng g‘f ? Bla tpeeqp ﬁ °|t|3‘ or % Fdéscri ption .

of the: operat|Bﬁeéﬁt?ﬁaiaeéltbm¢n Flgure 2 Flgure 4 i's a.circuit diagram
showi ng a second exanpl e of the device accordlng to the invention; Figure 5

is a characterlstl dlagran1|nd|c %én torque 15 -wWith slip for a
PIBANHIPY K 89% in Figure 4, Referring firstly
to Figure 2, reference characters R S and T deS|gnates the phases of a

three-phase ACepgueE 1 1a58H" SFp1bhatorphiliodde SENTHIRS 0LugliBleect 1T

u mar romagnet i C Oft act or
-contact 5neansdﬁﬁmcﬁYB¢eeé6ﬁﬂé@¥ed betmeen t he phases R~ S and T and t he
‘terminals U V and Wand are closed in the upward hovenent . operation; 12a,

a downvard novggent oheqly APl fy CgPLast e RN1AS! a first example

i of a w1nd1ng drum type. elevator startlng *device
- accordzng to this invention; ' '

Figure 3 is a characteristic diagram-indiéating torgque
10 with slip for a description of the operatlon of the
device in Figure 2;

Figure 4 is a circuit d;agraﬁ shbwing a second example
of the device according to the invention:

Figure § is a characteristic diagram indicating torque
15 with slip for a description of the operation of the
device in Figure 4; |

Referring firstly to ?igure 2, reference characters R,
S and T designates the phases of a three-phase AC powér
_ source; U, V and W, the terminals of an electric motor
20 1; 1lla, 1lb and llc, upward movement electromagnetic
contactor contact,means.which=ar#zccnnected.between.the
phases R, 8§ and T and=theﬂte§minals;U; V and W and are
closed in the upward movement. operation:; 12a, a
- downward movement electromagnetic contactor contact
25 means which is connected between: the phase R and the
terminal V and is closed.:in?'the'-dbwnward“ movement
operation; and 12b, a downward movement .electromagnetic
contactor contact means whidhuis connected betwsen the
phése.S-aﬁd~the terminal U.



-..25 .« neans which is connected between the. phase R-and the terminal V qae_:
is clesediin- the downwar d novenent operatlon and 12b, a downward ‘&é&]
- nmovenent. el ectronagnetic contactor contact nmeans whic¢h is. connected
. betyween the phase S and the termnal U. In Figure 3, reference nuneral
" 1§"§é%|gnates the torque of the nDtor wpen the latter is energi zed by
" three- phase alternating current; 14., the torque of the motor- 1 mhen.the
| atter is energized by single- phase 5 alternating current; 15; "1 oad

" torque in upmardnnvagﬁeetBQpeh&thhce Hherdf,. 1316@Q#§aaquet@9%ﬂwa&q4; .
movement oper at  gn ene netic coptactor contac

- means 17 is prov?dec}{A %%W?Sqtgﬁﬁg& er%'?n B%Fﬁf’l% 1BerILFedh P¥e cont act

‘means |l c and whhshﬂrnhe$aseutarpa9degecurnedtpel#odtheftotque afft ehe -t he

- .downwar d ”DVGnEﬂthPeiaﬁhQH tﬁesié¥£é¥iié”ed%ﬁﬁ%ﬁéﬁ‘ﬂ&ys?kgﬁr.5R§F§p99d of -

the cage 8. reaches a predeterm ned val ue s ant | n .upward
nnvenegt perat?gﬁerﬁﬁ ho¥ E“EBﬁFﬁctlﬁeaﬁQaPI&°FHPGU§H uprazfe mOVgTER L

three-phase aItepaa&tbgnﬁunnﬁhtlﬁs Sl | edrigaet heowiWafd 1 mo¥emantesul t of
which the cage §,Lsafygpat. the speed which is determ ned by the point A
Wwhere the notor Forque ﬁB is 200 in balanced with the load torque 15. In
downwwar d novement operation,. whenh the contact neans |2a and 12b are

¢l'osed, singl eApmwa&aeri&iéﬁ&tCUéis&réﬁa&wié €lohPactHE BBhekck- - The
ot or - 1 is st arted mg‘?rfé%yovydeb Iwr}?lﬁ'yli.lse%ob netcr}:%dl %%dpggraglel '
| -'_10 - w1£h ‘the contact: -means 'Ylc:.and which is closed a
'  =fpredetermined period of ‘time after the downward
- movement: operatlon is started (or immediately after the
-speed of the cage 8. reaches a predeterm:.ned value_

'substantlally).

IQISfoﬁIn-upward;movement opération, when. the contact means
L.;f,' - . 1lla through llcféfe closed, three-phase ‘alternating
' - current is gupplied-tc-the motor. 1, as a result of
_.whichf.fhef cagef_s-,is.';uh[ at - the -sﬁeed.-which is
. '.detérminéd?by’the?poiht A where the motor torque 13 is.
‘20 in balanced with the-lbad"tordue 15.

In dowhward.movement operation;_when»the contact means
'12a and 12b are closéd, single~-phase- alternating
- current is supplied to the motor 1. - The motor 1 is
_ '_.Started moderately by being pulled by the load torque
25 16 attributed to the weight of the cage 8, so that the
' éagé S’is~accelefated'smOOthiyi -Thus, the.speed”df-the

®

-motor?l..excegds .the synchronous-speed, and but for

ucontact means'l7 the cage would run at the speed which

is determlned by the point B where the dynam1c brak1ng :
.30 . torque 14_15 in balance" wzth:the_load torque 16.

However, when the speed of the cage 8;hasisubstantially
: reéched-the predetermined value, the contact means 17 is



" a starting capaci tor connect

"a rated snoothly. Thus, the speed of the notor 1 exceeds the M.

S r onous speed, . and but for contact ‘means 17, the cage would run at “the
speed_which is.determ ned by the point B whére the dynami ¢ br aki’ ng .30 \
tOnQu ué 14°'is in bal ance" with the | oad Lérque 16. However, when the speed of
tthe cage 8 has substantially reached t pr edet er m ned valﬁue the contact
maanfs1 17 is cl osed, so that three phase alternating current is applied
to the notor. resylt h S ighis
det er mi ned by ?@,sggl ntsgﬂc % a{.' % ;gl)nam C %ﬁaé%& &?Pg% IS Fn bal ance .
‘with the 5 o apﬁééeﬁomué‘-h% m°tFt¥u-s As e mlﬁenﬂ?ﬁw'@@l@o? fReT®dtor 1

due to the si naltetwéa éaaerv&hdm is éé@@f@ﬁﬁ&ﬂ byhtts pbifti eCi@ase of the
speed.of the c ﬁ rqaﬁ second ﬁa’% %] t he devi %‘e %cordl ng to
the 10 i nvefr Foﬁyflg'“éﬁ akipg et HAEFUME R P erence
charactebs.” R anddStdesugndes a Tanasg| e;hphmtA@eoemad;eonza:A ttnleemttaxtl ng

wi ndi ng of an gl i I [ 21; 21C'
o T e%iljn %léeégt%%w&g QHS%]:’:IJI"[I ng vv| nd| ng- 21A.

- 25, 16 attributed t.o_ t he wei ght of the cage 8, so that the cage 8 is
)

211, a.. transPFBifer Bhe/i HRCERATR nafs the1SRERA 22fh te £33 el VSi t age '
(100V or 2.00Vikekitedastance) and a terminal 211c of a voltage * | ower _
than the rated voltage on the secondary side; 212a, an.upward novenent «
el ectromagnetic-contactor 20 contact neans which is connected between

the terminal  231segaadopsanphe of the deviceiarnorfinm tandhshich is

10 . ,1nvent19n is shown in Figures 4 ‘and 5.

IniEigure:4,-reference characters. R and S designate a
single-phase AC source; 21A, the starting winding of an
electric motor 21; 21B, the main winding of the same
21 21C, a starting capacitor connected in series to
. 15 = - the . starting winding 21A;" 211, a. transformer having
termlnals 21la and 211b of a rated voltage (lOOV or
200V for - 1nstance) and a terminal 21lc of a voltage
lower than . the - rated voltage on: the secondary side;
212a, an upward-mbvementeelectromagnetic“COntactor
20 contéct'meané'whi¢h~is’éSﬁﬁécted-between the terminel
21lla and one end of the main winding 21B and which is
- closed in the upward movement operation; 212b, an
~. upward movement electromagnetzc contactor contact means

o

-which is connected between the terminal 211b and the
.25 - other end of :the main. winding 21B and which is closed
_in the upward movement operation; 212c, an upward _ o
movementieleétromagneticjcoptactor'contact means which
is connected. between the starting winding 21A and the
-main winding 21B; 2124, an upward movement
‘30 -  electromagnetic ﬁconﬁactor“*contaét means which is
| connectedabetﬁgenfthe main winding 21B and the starting
capacitor ‘21C; 213a, a ~downward movement
electromagnetic ‘contactor contact mearnis which is
connectedvbétween.theaterminaLiZIIa-and the one end of



closed in the upward novenment operation; 212b, an upwar d novenent
el ectronpgnetic contactor contact means * - .which is connected betwent
-+~ termnal 211b.and the 25 other end- of the main w nding 21B and whi I s
cI osed in the upward novenent operation; 212c, an upward novement _

; “t r'omagnetic . contactor ‘contact neang which is connected between the
_é.'s'ta"rti ng wi nding 21A and the main w ndi ng 21B; 212d; -an upward novenent 30
~ePectromagnetic contactor - contact means-whicch :.is connected. between the
et n wiondi ng 21ghénchalife wimdindg2eapagid owmcﬁlas aiaaea it elleémward

novement el ectr n ont act or __cont act an S_connec
bet ween t he $?r‘$'%é }éﬂ%&a%%f' h%"%%%t’e‘?{b' %lﬁ? t?}e Wn’&?‘ﬁ vl and
which.. is cl ose@ﬂQ@txmmmmar d¢omgagtont opetact omeazrﬁsbwhacuomward

+ movenent el ect ' SORIEEL & DU ee te¥idalh zﬁénin&htﬁé o{:ﬁeEOQH&Ct ed
- between the term nal 2110 and the other end 5 of the main cable 21B;

213c, a. ddwnwardE ndPenetrin| eaPtenddist i @%ﬂnt éct‘%ﬁ‘"mfﬁﬁﬂ aBPYeReREs  whi ch
. is connected betlectrdiymetic Wicotitagtdth esataste wdad | Rpiehpatstor 21C

~and. 213d, . a e 0[~.CO ans
ahfentot SO, (RNIBLtEL SEALSTIRISIAG SO0 25 ng POL AL LR
wi ndi ng 21A. ‘A m@f e @nde| é’dt%nagneﬂpynvendacmgvementact means

218a is provi degh dbiLdhnddh SN SRG drbrPdoalta@h Wehhst kRiEANEZCt nMeans
212b. and which is closed a 15 redeterm ned period of tinme after

downvard Hivenefenngeted i Beteees foF‘aFﬁnﬁd‘P&Felz}Bafat‘E’ ‘E*H% §b§€'&l’~%$ the
3 - . winding’ Z;A. -

:A;downwardmmovement-electromagnetic.confactor'contact
means 218a is provided ﬁhidh is connected in parallel
with the contact means 212b. and Which;is¥closed a’
15 ._predetermined=period-ofdtime-after-downward*movement'
-operatlon starts. {or 1mmed1ately after the speed of the
cage readhes a predetermined value) and a’ downward
movement_electro—magnetlc contactor contact means 218b-
fis.provided'which_iskconnectedrbetween the terminal
20  21lc and the- contact means 213b, the contact means 218b
" being operated as opposed to the - -contact means 218a.

In Figure 5;“-re£erence. numeraln'214 designates the
.torque;of;the-hotor 21: which ‘is provided when a rated
voltage is applied thereto; 215, the torque of the
25 motor 21 which is provided when' a voltage lower than
the rated voltage is applied; 216, the load torque in
upward movement-operation, and 217, the load torque in
_ downward movement operat1on..

In upward'movement-operation, when the contact means
30 . f212a'through_212d are closed, the rated voltage of
' -singlemphase-isjsupplied'to;the-starting'winding 212
. and the main .winding'-- 2-_15_', to- start the. motor. As a
're'su_l-t,.'_ the .cage is run. at ‘the speed .which is.



‘0- pagnet i ¢ contactor contact means 218b is provided which i's

ca§§§?eaches- a predeterm ned value) and a domnmard novenent
cted between the terminal 20 211c and the.contact means 213b1 the

co
re 5, reference. nunmeral 214 desi'ghates.the torque.of the notor 21

ich is provided when a rated voltage i‘s applied: thereto; 215, the torque
of the 25 -notor 21 which is .provided when a voltage | ower than the rated

3§gzaat means 218b bei ng oper.ated as ;Bposed to the contact nmeans 218a. IQL)
F

vol tage i's applaedarmifed B¢ LAE] pbRRU | AME! haTNSEBE!  GPEL! 08, and™>

217, the load torque in downward novenment -operation. [n upward novenment
oper at i on, \Ahen’cﬂey’?:c}?ﬂ]a%‘fc?fsea?ﬁst%@he Lops, YORA¥EgR1812d are cl osed, the

rated vol tage of single phase is supplied.to the startlng mnndlng 21A and

2t the speed wiiyoownwdrd] Abbehol 'BheEsciCR, WhER she cbhgarhitsafsr
torque 214 is |%1%%J%hﬁﬁﬂghmalﬁdtﬂ¥q(ﬂ%?ﬂﬁ@rq@eV@l@agﬁnléu&nm&hdnnbhenent

operationg whenrd b&s Co8i8sGe Me3NAppidaqdt P UM 2436k &1y T £380hg 22YR)! tage
lower than the 5 6ﬁated volta e |s .Ileﬁato t.he startllgimnndln 21A

and the naln\M?Rﬂ 91 Bain i B8 FARquetBAs™PEHecr eased
I n proportion toordgine. Zkﬁuasedeéreaseagén povpuetjionheonther sgaare of

sufficrently stasiededy AbGerall |OA0Ugochel 00 BUbEd: DYeibostondeq LhU°.

the 10: not o started er at I'S acceIeTated
smoot hly. - Thusthe HoW ferRfiug . MREAR (EH EP by the load.  Thus, the .

10 motor 21 is .started . .moderately, and . the .cage. is
accelerated smoothly,- Thus, the speed of the motor 21
exceeds,;he synchronous speed, and but for the .contact

- means 218a ﬁhe cage.would run at the speed which is
determlned by the point B' where the dynamic braklng '

15 = torque is - in balance with the load torque 217 '

--However, when -the speedf of the cage--substantially
reaches the predetermined value, ‘the contact means 218a
is closed, while the_eontact-means 218b is opened, so
‘that the rated voltage is applied to theemotor'2l; As'

20 'a result, the cage is run at the speed which is
determined by the point C' where the dynamic braking
torgue 214 is. in balance with the 'load torque 217.
Thus, the increase of speed of the motor 21 due to the
low voltage'operation'iS'suppressed,?and the rated

25" speed is maintained. ' '

In-the”aﬁove—describedzembodimentsw the  motors are of
“the. capacitor start system;. however, it goes without

saying that the technical eoncept.of'the invention is
8 applicable to other type,motorsh- | '

36 - As is. apparent from- the above descrxpe1on, in the
- devices for starting a 'vlndlng drum. type elevator
described, the- motor is-operated - w1th a torque lower

&



~ exceeds thefsynchronous speed, and but for the contaet neans 218a the )
- woul d.run~at t he speed mhlch is determ ned by the point B where t he

~dynami ¢ braking 15 torque is i'n.balance with the | oad torque 217.
- However, when the speed of the cage- substantlally reaches. the
- p ternlned val ue, the contact neans %l8a is closed, while the contact

- neans 218b is opened, so that the rated Vol tage is applled to the notor 21.
-Asz. 20 “a result, the cage is run at the speed which is deternined by the

peint C where ﬁﬂ&hdYﬂérYkEtQ&aKheg1h0EQHQt2& #6whiabal a86&nuht hot hehéoad
. torque 217. Thus, the_i rea e_not or §3 gue tqQ the
e

" vol tage oper at i Bh9% s° §uﬁﬁfe§ SHa ﬁd t efg%gae 5in S anﬁsaﬁﬂpﬁ?ﬁaned
~In the above- damovehemtenﬁoﬂhqenage, pbesnnSotbeaeenoﬁreheomcapaebter start

- system. howevea 1§ £o8% e VAdHIRE S Y &Jﬁtfaet%rteaca@' s—atawosfpt of the
“invention is applicable to ofher type not or s. apparent from .
" the above® descrf‘B‘Ul &§9st.i n AfkeHew cE%e"F%T‘e%TE’aFF?q n&lﬁew ]I"FHI ﬁ@wﬂwéﬁﬁt ype

el evat or deSCrlbﬁéﬁrai:b&;%’ﬁ:Ofon s:eaenﬂﬁ@davmﬁﬁb@ﬁamueal oypéed £81ithan. lts
rat ed one in st I‘tl n 5\?'.\I\ﬁh?r&ITDVEITEI’I'[ 0 evat

' O e% ;C egg 0{1 F S g

~ qTherefore, in stATEY g B% tBvEREHRRCSt “Ph& 55 88 Sﬁg tRa é?ﬂ ar-e
confortabl e, angngelitie veniireg cspedib. manufactured at relatively | ow cost.
“After a predetermned. tine in downward operation or on.reaching- a
predeternlned speed fuII torque operatlon |s resuned to reduce heat
dlsslpatlon : . : -



and_] i eed. ~ CLAIMS 1. A w ndi ng drum type el evator control
in j,m jlﬁ mll ven by an induction notor is provided, and in
on a cage thereof is 5 run by ‘wi nding a main

. cab(e thereof ‘on sald wi ‘ndi ng * drum while "in the. downwaid novenent
; 817& ation said cage is run by unw nding said main.cable fromsaid V\nndlgg’/
: dm and conprising first swtching neahs which, for the upward novement

" ‘operation;. are closed to .10 - apply electric power. tq said notor to KRN

. 4
al l ow t he 'attELA MS to operate in a normal full torque. node, - second ~f
swi t chi ng nean h, for the downward novenent operation, are closed to
apply el ectric power to said notor to allow the latter to start in a |low

torque node 153, and,:ixmixdg sat bk NicpPeMRARN At aiyHeddI) Bh eGhiks ROWer to
-said notor to all:i trlglatter to erate i ald norrral Jull ue node;
Said third svi PERSABINBEHE BRAYER: B AR GRSHCEROR, RREH dife RISNIIERd spoed

o of said cage readhés ahpremaednmwedmm mperawmamagmmelrwﬂﬁs been

i motiog for gui LR &1 HRin? cabieOHEedt® GhaHRE Wirdiaigh 1

- wherein . three- phase alternatln%pcurrent IS supplied to said, notor, and sald
first sw tchi nGFRBandidet aiBs the - APPMATd rBPVERRP T pRRPT2 IR MERE S
“operation, threagphdse mii ebpabnwdnding saidr emdin ocabie @pbar seddal | ow the

latter to oper g gk fiosal g 0Lal é&};é Loy fiede augaRle: saand

swi t chi ng neans at es. nating current-to
~said ot or. in yhar: vngorhéhﬁo\mm pevemenft operation, are closed to

-10. apply electric power to .said motor to allow the latter
| to .operate 1n--a.-normal full torgue mode, second
switching means which, for the downward movement
operation, are closed to apply electric power to said
motor to allow the latter to start in a low torque mode
15 - and third switching means for,applying_electric power
. to said motor to allow: the latter to operate in said
_fnormai full torque mode, said third switching means
. operating automatically when the downward speed of said
cage reaches.a'pfedetermined'valhe or when the cage has
20  been in motion for a predetefmined:time.
2. A control as claimed in claim 1 wherein-three-phase
alternating current is supplied to said motor, and said
‘£irst switching means operates to supply, for the
-upward movement operatlon, hree-phase alternating
25 current to said motor to allow the latter to: operate in
_ said normal full torque’ mode, and said second switching-
° .means . operates to supply- 51ngle~phase _alternating
current to said motor in starting the downward mcvement
operation. ' '

30 ° 3. A control ‘as claimed in claim 2 wHErein.said_firsf
switéhingfmeane are eonnected between said motor and
the phases of a three-phase 'AC source,  said first
switching means being closed to sﬁ'p_p—ly- three-phase-

-



' operation. 30 3. Acontrol as clained in claim2-whereinmsaid firsgy *
~swi tchi nty eans are connected bet ween said m)tor and Hm“mmlumuﬁm y‘@
e thr-ee phase AC source, said first swtching nmeans bei I

. threg=phase ' alternating current to said notor for the tipward miverrent .
fo “at4 on, said second .switching. means gge connected between said notor

" and two predeterm ned phases of said three- phase AC sour.ce, said second *.
5% - switching means being closed to supply single-phase alternating
‘Gufrent to sai daﬁrbegnatnnghe:utmammrtlorrmaﬁmnﬁoﬂ@er &blronth@ndps,alra tﬂl rd f
sw t chi ng nmeans n | .9 e renminin ase o
. said thrge phasgaf&%mgggrge sal h| rdfé g? n sﬁ&%ﬁélm DT ng gl osed

" when said cage. cﬂﬁgeatﬁﬁiea’@tté'ﬁ?Pne%P%‘?)e@GtQFt ei\rmi htwal o preded eroioednt
operati-on has baaasaaaétesiala%m-)bﬂéw@:dﬁmﬁc@ t ganat fs%oﬁa”e”t to

_ t he | att t,0 ppera sai d nor mal t orque node.

igl : rrzt ? dgv?%e?ggﬁtg%l %{?&%rs %O?)df‘-?n T& aeltﬁ’ sPRRPLY pﬁ&é‘@lSrPBPﬁat i ng
current is appladtervatimg rwraeatanto saiaddf i ictoswihCching deanwaegerat es
to apply,. for ﬁgeeHQH@rPgttgéﬂggt QR&f?L&B”th@r@rSﬂ?%gﬁghgggegg%tg g Lo

*sai d notor to allow the er 1o’ o torque'
mpde and. sai d SeeRfEtedi Pekyeen rrﬁﬁh@ Bpbent andt theppepaifbngt phadewndar d

,novenent oper at b8 ahﬂeélmé Qm?rs&iﬁ!h Saééid“t%‘i%hers%%ﬁl}ﬂg hagfst o said
nmotor to blow{’ wi_th | ow_torque . devi Ce as cl ai ned
in cI ai mg V\hEI’EI:hn%1 ﬁ Pgeéhgésn said cage has a predetermined speed

after the. downward ‘movement - operatlon has been started,
‘to apply’ three-phase alternating current ‘to said motor -
. -to allow the ‘latter to. operate in said normal full
torque mode. '

'15. . 4. A device as claimed in claim 1 wherein single—phase
alternating current-is~applied to said‘motor, and said
first switching means ‘operates to apply, for the upward

ovement operatlon, ‘a p_rede.ter_m1ned voltage to. said
- motor to allow the lat.t_'er to operate' in said normal

20. full torque.'nodeu-and--saidr second switching means
operates to apply, for the'downward movement operation,
a voltage lower .than said predetermined voltage to said

_ motor to allow the latter to start with low torque.

5. A device as claimed in'claim-4 wherein single-phase
25 alternating current is applied to said motor through a
transformer having an .output terminal for providing a
. predetermined. voltage and an output terminal for
prov1d1ng a. voltage - lower than said predetermined
voltage, said f;rst sw1tch1ng means-belng-connected
- 30 between said - “output'fterminal prov1d1ng said
| --predetermlned voltage and -’ sa1d motor and. be1ng closed
for the upward movement,operatlon ‘to allow.said motor
-to operate'in said.normalgfull torque mode,. said second
. switching means being connected -between said motor and



ernating current is appl i ed to sai d not or through a transforner
outﬁut termnal Tor providing a predetermned. .vol tage and an

| E I'l"yﬂ ml”mt'ﬂl g a.voltage - |lower than said predeterm ned
voI tage, sai means bei ng connected 30 bet V\@n sai d

put term nal * prov di*ng* said * predeternined vol tage \-/

d being closed for the upward nmovementyjoperation to allow .sai d notor to
operate in said. normal full torque m)de "sai d second switchi ng neans' bei ng =
connect ed between said notor and 11 said output termnal -for providing.

said. voltage |swid bhepusaicdrpiadet Bgr rﬁb@&dﬂrﬂ_ﬂ%ﬁ&’ VE1 8y &l 98K f Or

starting the doq erati.on al | ow m)to to,start vmth'
| ow t or que and salg gﬁl rd%gggfcﬁ éngd voﬁ‘?ﬁ?gﬁs aﬁ'éf%(f 2%%A pEPTeen
.. said notor and StRuting pthe dewnward mémmgnbvcuergtmdtopaDMesamed

“vol tage and saigbsk pud. S18ird Raler qrovprte\ﬂ;%nqnasea&!avghaéaeswwlaga“

sai d preitermned volb ge andoe%‘%tlngto su sal redeterm ne
vol tage td sai "= ‘ert‘% ’éﬁ@eﬁassa&"prgﬁé?érrﬁ%ds%b@ed af t-er
t he downwar d nowermsnt deeminadn - fes beeoviding edaido pkbovtetning@tor to
oper ate in sai %Mi@é Lth staqrdqucﬁrfﬁlg@ ‘terminal for providing said '

_ voltage ‘lower. than said predetermlned .voltage and

) : operatlng to supply said predetermlned voltage to said
10 - . motor. when sa1d cage has a predeterm:.ned speed after

' the downward movement operation has- been started, to

_allow sa:l.d motor to operate 1n sa1d normal full torgque
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