"A SYSTEM FOR CONTROLLI NG AN ELEVATOR 2149 958 6 The present
invention relates to a systemfor controlling an el evator and, -nore
particularl’y, to a systemfor controlling an el evator having an AC 5

t wo- spg&d notor capable of operating. at a normal rated speed for
naiq;diigge purpose of the elevator. Figure 1 shows a conventional system
usi ng AC not or havi ng two-w ndi ngs,~ dne- for high speed and the other for
| ow speed,- to control an elevator car or cage 10 . through a cable, a f'
a

drumand a counferweight. In Fiqure 1, nuneral 1 indicates | ' IS
mai n cabl e MUWW&EQEVAms'f he car 2!@%825 L
connected to one end of the cable 2: 4 is the counterwei ght connected to
the other end of the cable 15 2, and 5 is the nmotor coupled to the w nch
1 through a shaft 6 and which has a high speed winding Sa and a | ow speed

wi ndi ng 5b. An HheREFRIFndnvetrione rrlisdesngoan slystemofagnetic coil 7a is

cou8| ed tgot he cﬁdwb ztola;ifﬂgw% tétdesva_cef@'dt ﬁ?@,i _ﬁlo@;@- 9@%&'{:&3%1&065@ gke |7 e

produces raking force.and,, .i- e coil is excited by a supply 8, .

t he braking foﬁ%@ﬁﬁg‘% ré&?@ﬁfé%kiqgl§VaFgPV35ﬁfrgPV&PFCGPtAﬁas term nal s

9R, 9s akd 9T Whicctereesl owrtoecicagabd ea oifthoperphing A€ poneemalpphyedThese

termnals are %H.&ﬁtﬁ%q tnﬁ&tn'?enl%g:'é ?ﬁ‘i%@.s\éﬂ BE Qﬂg5§180a€ g, ftor 5 via
whi ¢ ve“h e

separate |ines I nclu respect I gh Spe contactors 10a, | Ob and
| Oc. The terminals are also connected to the | ow speed w ndi ng 5b on notor

5 through anot lfergurat lofshbiwsea Woinvenitiohude skesRMChisAg! QW 28eRItor
power ter mi nal S9N PBSAPE k1o hen R, BAGR PEERRCEPdcEas aRReE o
corft act or s 12a £@%d 1030 smieiedh; teheontirodedn edevatvbhecavtor Sage be driven
in the fagardfiidRgh @"caB1@S &0dranS8nkhe . E8hnterweight. In Figure
1, numeral 1 indicates a winch; 2 is a main cable wound
around the drum of the winch; 3 is the car or cage
connected to one end of the cable 2: 4 is the
' counterweight connected to the other end of the cable
15 2; and 5 is the motor coupled to the winch 1 through a
shaft 6 and which has a high speed winding S5a and a low
speed winding 5b. An electromégnetic brake 7 having an
electromagnetic coil 7a is coupled to the shaft 6; when
this coil 7a is de-energised, the brake 7 proéuces
20 braking force and; if the coil is excited by a DC
supply 8, the braking force is released. The elevator _ (~
—/ control circuit has terminals 9R, 9S and 9T which are
connected to a three-phase AC power supply. These
terminals are connected to the high spéed winding 5a on
25 motor 5 via separate lines which include respective
nigh speed contactors 10z, 10b and 10c. The .terminals
are also connected to the low speed winding 5b on motor
5 through another set of lines which include respective
low speed contactors lla, 1llb, llc¢c, The R-phase and
30 S-phase lines connected to power terminals 9R and 9S
are connected through respective ascent contactors l2a
and 12b which, when closed, cause the mctor 5 to be
driven in the forward direction so as to raise the car
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- ent brake contact 12c is connected in series with the

eﬁec?roﬁggﬁije coil 7a:and DC source 8; this contact is opened or c:gsgd

|n-3ynthon|sn1mnth t he ascent--contactors 12a and 12b. Power ternlngtor

and 5 "9S.are respectively connected to one end of descent COPha o é;l

13a and-13b; the other end of the contactor 13a is connected to 3 as 3

COntacfor 12b at its junction with the notdbr- whereas the other e? [
tactor 13b is connected to the ascent contactor 12a .10 - at ‘its

13a
r, \Wen th are in a closed position, contactors
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"speed wi ndil®y comtti dkss junckliohh®ignt Qhe'ﬁoé‘Gf’e'ﬁhé’ﬁ e@hé}? &eg' M speed,.
aacg this causes gjggeq position, contactors 13a and 13b cause the motor
SR -5 to be dr1ven in the reverse dlrectlon so as to lower
_-the car 3. Descent. brake contactor 13c is. connected 1n
: _' .parallel to the . -ascent. brake contactor 12c and is
,-15:., opened or closed in. synchronlsm Wlth the descent '
IR contactors- 13a and. 13b. -

rThe elevator shown above is operated as follows. In the
_ ascent mode, the ascent contactors 12a-and 12b as well
_ as hlgh-speed contactors lOa to 10¢ are all closed, _
_.220',- whereupon three-phase alternatlng current 'is applied to"
: " the. h1gh speed W1nd1ng 5a on motor §, which is ‘then
excited by the three phases to actuate the motor 5 in
U ' the direction in which the car 3 is raised. Since the
brake contactor 12c¢ in operative association with the
25 ascent contactors 12a and 12b is closed, the
'electromagnetic coil 7a is:excited:to release the
electromagnetic brake 7. The excitation of the three
phases of the high speed- winding continues'untll the
.motor is accelerated to a given speed, and th1s causes
v 30 - the car 3 is ascend at constant speed '

‘When the car 3 is raised to a point a- predetermlned

. distance below the oroper floor, the contactors 10a to
" 10c are opened whereas the low speed contactors lla to
_ullc are closed "As a result, the three phases of the



30 " the car 3 is ascend at const ant speed. Wen the car 3 is raised to a

poi nt a predeterm ned di stance bel ow t he proper fl oor,

t he contactors 1

Oa

~to 1 Oc-are opened whereas the | ow speed contactors. Ila to Ilc are closed.

As ar I't, the three phases of the - 3- |low speed wi nding 5b on the
'nDtorggiéye excited and the notor 5 is driven at |ow speed so that the car

is de rated and approaches the. prope? floor at a constant |ow speed. _
~Wen the car platformis.5 sufficiently close to.the floor, the brake{;; -
~contactor 12c ‘i ened the electro ne brake 7 ctuated to et
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brake contat 13c 1s closed to re
result, the thré&®

ease ec

ronmagneti ¢ brake 7. As a
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~di stance above tantyat@serto bedng. thneceanﬁaspoﬂshétn to- IOc -are opened

Whereas the contactors 1lla to |1lc are: 200 closed, 't
t hr ee- phase power to .the Iow1speed

.'thtee.phaSes;offthe}high speedawindlng

hereby supplylng

. S g 5b Jon the moto which is then
excited by the (HeELRYAE 45d cORErodled o descreaf aPzdthwéﬂl%w%r s
platforn1|s SLﬁfsequynde/<ﬂhesﬁe@@ehhecpnuaetotbomaa ahe DBhkescwelhcaslSC_

I's opened fH“jt'hlgh speed contactors 10a. to-10c are all ¢losed and, at
s 5 " the same time,. the_b:ake_contact-lBC;ls closed to
'"_;elease_the ‘electromagnetic ‘brake 7. As a result, the

.5a~on the motor

'5.a:e,excited,:andhthengtor 5 isracce1e:etedute a

15 given speed in'the-directiqn-in~Which-

the-car descends,

causing'the”car 3 to descend at constant'speed When

~ the car 3 has descended to-a point a p

redetermlned

-_..dlstance above . the proper floor, the contactors 10a to

10c are opened whe.eas the contactors

“1la to llc are

- 20 'closed, thereby supplylng three-phase power to the . low

'~ speed winding 5b on the motor 5, which is then excited
by the three phases-ahd the car 3 is decelerated. When
thé_car_plétform is sufficiently close to the proper

 floor, the brake contact 13c is opened
25 electromagnetic brake 7 is actuated to
~to a halt at the proper point.

and the-
‘bring the car 3

One great §roblem-with}the conventional system for

" controlling a two speed motor. is that

it requires many

switch contactors on both the high speed and low speed

30 windings for operating the elevator in
ascending or the descendlng dlrectlon.
'w1nd1ng on the two speed motor used in.
elevato: has two functions to perform.

either the

The low speed
coﬁt;olling the
One .is to slow

down the elevator as the car is apptoachihg the proper
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romagnetic brake 7 is actuated to bring the car 3 to a halt
’ gf theepsgger pgint One great problen)MAth'the conventlohal-systen1Ior- o
controlllng ‘a two speed notar s that it requires many swtch coEtaclor 3
both the high speed and | ow speed 30  windings for operating t g el
in either the ,ascending or the descendi ng- di rection. The | ow speed wi{ndi
on the two speed notor used in controlling the elevator has two quct b
tosperform One is_to sl ow down the elevator as the car is appr oachi ng

proper . -4- fl odto%%helheRe ther qaratrletfiam “gff"‘“ﬁm”@“f”"ém&?bfw
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is an obj ect of thfs rnventron t8 5 8 SnéwCoMakd 1757 a§ys _
for controlling aﬂnﬁEIéPe§af9tY|ﬁomhpphraherabahe GﬁﬁhﬂoaﬁdtﬂéoQb

d o} t Ri.S reis rov system
Tor control 11 ng et ol eyt or- - aat 4.0t deBkERL AR, ERELRoh® eBECAhaEE ooy ng
a“three phase hi gf? sBE%ﬂaﬂFﬁdPﬁglﬁ§ allggdon npﬁtatpohar single phase low -

speed wi.ndi ng, sai'd notor being driven -at a rated speed which pernits

high speed
: rati-onal. mai nt l.eyat ot when the three phase
afﬁdlng i S ex0|te§pag% salé?ﬁﬁgo?g &gaﬁcrﬂﬁeBEHﬁBnFﬂgpfevqée QMBQWSard-
|OM#Speed Vﬁqunrmpmproved system for controlling an AC elevator in which

RN . - . . the above-mentlened problem is overcome or reduced._.

' Accordlng to thlS 1nvent10n there is prov1ded a system
for controlllng an elevator, sa1d .system 1nclud1ng ‘a
"2'_two speed motor having a. three phase:-high speed w1nd1ng*
'15. and. a multl-polar single phase low speed w1nd1ng, sald )
j_motor belng drlven at .a rated speed wh1ch permits
'f operatlonal malntenance of the ‘elevator when the three i
_'t.phase hlgh speed w1nd1ng is. exc1ted, and sald motor
_:-'.produc1ng dampenlng torque when said low-speed w1ndlng
20 -_f1s subjected to single phase exc1tat10n. ' '

A low speed three phase winding is unnecessary for an
- elevator that is de51gned to operate normally at a
rated speed of 30 m/s or less because this permits the
elevator to be serviced or inspected - at the. rated
25 speed. . On the other hand, when the car is about to
reach the proper floor during ascent or ‘descent, the
car can be dampened to a low speed by excltlng the
single phase low speed winding and dr1v1ng the motor
with an alternatlng magnetic field. Therefore, with an
30 . elevator having a low rated speed, its’ operat10na1
.. maintenance becomes possible by using a 51ngle pPhase
and multipolar low speed w1nd1ng.



;20'. "is ‘subjected t0'single'phése excitation. A |low speed three phase
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cessary for an elevator that is designed to. operate normally.

d of 30 ms or |ess -because thi's perrnits the elevator to be
pected at ‘the rated 25 speed. On the other. hand, when the
reach the proper floor during ascent or descent,. the car
to a | ow speed by excitifg-the single phase Iom/speed
ving the motor with an alternating nmagnetic field.
el evator having a low.rated speed, its operatlonéf
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e lis acircuit diagramof a conventional elevator control

system 10 Figure 2 is a circuit diagram of .an el evator control systenls
.according to on®hésbbdverbionfwihk powsieatdésdeiBddNin afuk &iduyA13 by

" . gtaph shomﬁng t

““i'nvention. .
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o By Bt Ea GBSk PCh LS fod IV T ot RS S Gl

fsysten1of the present invention, and the conponents whi ch ‘are the: sane as -
gﬁshown in Flgurthgﬂfe ldﬁétaféfﬂcult diagram of a conventzonal K
N cnirnt T elevator control system; . : _ : _ \_j

:Fzgure 2 is a circuit dlagram of an elevator control :

‘system. accordlng to one embodlment of the present

lnventlon, and

. FPigure 3 is a- graph shOW1ng the torque characterlstlcs
- of the motor ‘used in the present lnventlon. '

15

_ Flgure 2. shows ‘an embodlment of the elevator control

. system of the present 1nventlon, and the components

which are the same as shown in Flgure l ‘are identified

- by like numerals., - In Figure 2, the-numeral 15 indicates

20

a motor coupled to a winch 1 by shaft 6. The motor 15
is provided with a three phase high Speed winding 15a

- and a multi-polar single phase low speed winding 15b. \,}
- When the hidh-speed'winding 15a is subjected to three

phase excitation, the motor 15 is driven at a rated

- speed permitting the operational maintenance of the

25

. elevator. When the low speed winding 15b is'subjected

to single phase excitation with the car 3 moving the

- motor produces a dampening torque which" decelerates the

car 3.

~ As in the conventional system shown in Figure-l,'the_

30

high speed winding lSa'on.motor 15 'is connected to
power terminals 9R, 9S and 9T via three different
lines., The line connecting the terminal 9R with the -

3]



i i ' numeral 15 i ndi tor coupled to
by like numerals. In Figure 2, the nuneral 15 indicates a no
aymﬁnch 1 by shaft 6. The notor 15 20 -1s provided with a three phase

[ "wi ndi ng 15a and’ a mul ti-polar single phase | ow speed w nd ™,
Qggh Spsﬁgn t he h?gh speed wi nding 15a is subjected to three phase (| ]
excitation, the nmotor 15 is driven at a rated * speed permitt j t he
operatlonal mai nt enance of the 25 el evad o¥. Wien the | ow speed an |n?
158 i's subjected to single phase excitation with the car 3 noving the no or

o 3. As in the _
'produces a danpenj u h decel erates the car _
'2onvent|onal systéﬁgg a% $ F? iR has (an arent [wogitacpeed 12andang the on

nmotor 15 is connetird. COnmemEInge9anE#HSéH% %ha%%e%E Wﬁﬁd%ﬁseﬁag ;éerent
[ na
W g hes. o ac SBEEAE Q000G LTI il o 1B comerhadgton th t he
hi gh speed wi ndi nfeFRiNEkS a%%eamd Ahtans dmntE2eonhlee tiedoblyi Bteﬁcéﬁﬁne%edatg
9 d nect b C cont a rs
EL%[)m 'rll'ﬁleze tRhfge Iaﬁl?@‘l:?fcgl ??rat ed l%(g,pe?(?%%n%g%te gr% 1188, l_nL%fc)u fidraked

t | oRPP LY TGP LD k% 116R $56ed S6i-nBPWEr 1EErnhnali9R t he
gg!ﬁénteggLchtorcqnneetnﬂetanun; ﬂomh&@%ddlﬂqnaﬁﬁgt§531egkogihlé n&onnected.

le .
d t é&&ﬂkt e cont act e sanme sing
Lﬁaggaf i \r/]men Lg\?\erégt erm na} bqaq:l sorcoiﬁ%ec 842 tslf’ﬁgel 8&F§5eéﬂ“9\n%’éﬁ ng through -
“another singl'e pht&d@ M3 9STHS apnschgde tphabet| whedingcthitieugieceer at i ng

cont actors Ma arabdefit odndatdlos Q2Bt aﬁt01&hl8shﬁe09m§fé%éé‘e5 {r{ees W th
aQJ ' .. Power terminal 9T is connected to the low speed W1nd1ngi-
,gthrough -‘another single phase line. The two single Phase
. lines . 1nclude deceleratlng contactors l7a and" 17b. a
'.51ngle contactor 18 is. connected in series with an .
15.-J:electromagnet1c coil. 7a of an- electromagnetlc brake 7
| and a DC power supply 8. ' B

'_:Flgure 3 is-a- graph shOW1ng the speed versus torque
V.characterlstlcs of ‘the’ motor 15. Curve I refeérs to -the -
. ’ .characterlstlcs ‘for- the case when the hlgh speed _
'nzo'vf.W1nd1ng on the motor is subjected to three phase L
excitation, curve II. refers to the case where the low
_ '-speed winding is subjected to single phase excitation, .
U - curve III refers to the torque under load, and curve IV
o shows the torque characteristics for the case where a
25 = three phase low speed winding is subjected to three
- Phase excitation and this curve is included in Figure 3
only for the. purpose of comparison with the case where
the multl-oolar single phase low speed W1nd1ng is
subjected to single phase excitation. '

Cn

30 The operation of the control system having the
configuration shown in Figure 2 proceeds as follows. In
. the ascent mode, the ascent contactors 12a and 12b as
well as the rated speed contactors 16a to l6¢c are all
~closed, and at the same time brake contactor 18 is



15 electronagnetic coil 7a of an. electronagnetlc brake 7 and a DC- pomer

'supply(g Figure 3'is a graph show ng the speed versus torque.

char act ics of the nmotor 15. Curve | refers to the characteristics for

~the caséiggin t he hi gh speed 20 wi'nding on the notor is subjected to.
three phase excitation, curve |l refers to the case where the law * speed .

wi nding i s subjected to si ngl e phase eXc?tatlon ‘curve Il refers to the
“torque ‘under |oad, and curve |V shows the torque characteristics for the ;

- case where a 25 r s W.S windi i s, suhjected t ee
" phase excitatioﬁlgﬁggt ﬁsggg §%°g§d-§§ﬁbﬁéﬁnr u?%egg @'?Qﬂ %4%?
pur pose’ of conpéﬁls@nlmnthetnéoeaéePQAeteonhetMQIele$mﬁqma§negﬁaaqﬂmhe Iow

speed wi ndi ng '%sSQQbQQE@dthooﬁéﬂgkﬁepréSt?éﬁééﬁétf@'céﬁh is i QG ati on:
- of the control systemhawprgas e conf |gurat|on Shown in éhﬂfa proceeds

“as follows. |In. tReCR&BNPe ctramageebhf RERESCT ordingy 12b as. wel |
- as the ratsed speedtaenbast @2a,16abt and6L6ar €oalbc cavseslosed, alhrdwe sane a

brake cont aceor Phgse s*?nC?ﬁée"?oE%Sg%@%i? |05 EhesehBes B pilen (e,
excited to openspredeWdpdiognyhari vhich isssehiected o opuree iphase :

ge|eCtr0nﬁgnet'CeQEQEQtZonStBCGaﬁQS 5ctuat§9ﬁt@€t@ﬁ§ nedor 18P Ahdpdba to 160.1
ed to the three phase hlqp speed

~“"are closed, three phase AC currept

inding 15,  whodRetEBan ackBACRothR: E8F phale Eabrearidm 3
.:-act uat i on 1of theamnBonslaccalehetddrenttba ascedt cdi t dxet ben By ithe ai sed. :
.LAS a result
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th‘Eorque corresponding to the difference between the motor A
torqueulndlcated.by curve.I.and_thenload torque TI, shown =
'by éﬁfve'III. When the . :motor torqueebecomes equal to the
.'-_ load torque-at point Aj, the motor 15 runs at.a constant
' 15_;',speed indicated by NAj, at which speed: the car 3 is
T raised continuously.. :

- When thé.car13jhas ascended to a point é predetermined
distande below the proper floor, the rated speed
o _contactoﬁsllsa to 1l6c are opened, and'deéelerating-
20 contactors'17a and 17b are closed. As-a.resuit;'singie
- phase AC current is supplied'to the multi-polar single
_phase low_speed winding 15b which is subjected to single
phase excitation. Then, the motor 15 produces a \,/“
dampening torque corresponding to the distance between
25 ‘points Ay and Bj in Figure 3, whereupon the speed of the
o motor 15 is gradually decreased from speed NAy to
-decelerate the ascending car 3. When the torque on curve
II becomes equal to the load torque Ty, at point BZ: the
motor rotates at speed NBy and causes the car 3 to
30 ascend toward the proper floor at a low speed. When the
car 3 approaches a fixed poin; ét the floor,
decelerating contactors 17a and 17b are opened to cut
off the power being supplied to the motor 15. At the
same time, the brake contactor 18 is placed in opened
35 and the electromagnetic brake 7 is actuated to brake

7.5



10 . car 3 is accelerated in the ascent direction by the torque
correspondi ng .to the difference between the notor torque indicated by cnrve
| and the ‘load torque [ert]. shown by curve Ill. Wen the nmotor torqu 52\
becones equal to the load torque at point Al, the notor 15 runs at a /
const ant 15 speed indicated by NAl, at which speed the car 3 is ralsed
conti nuously. Wien the car 3 has ascended 80-a point a predeterm ned
dlsgance bel ow t he proper roor the rated speed contactors 16a to 16¢ are

. opériéd, and decel erating contactors 17a and 17b are closed. As a- - -
result, single ph&8 KEPEGrieh@r¢s ehpiRbe bt inging rhile icapol3atosiangketphase

Iom/speed w ndi ngat5khehpebpes pobhected to single phase excitation. Then,
the notor 15 produces a danpening torque corresponding to the distance
between 25  points[err] in Figure 3, whereupon the speed of the notor 15

i s gradual |y decr&asthbefdescepeaodey tine driand@ng bbﬁt&&t@@glmgacéﬁd3

t ‘Qad ue_ JL at poilnt
B3, the IoUQr 1ot 5] Bs 4t ebbet NI Al (i sontiRe ol 163, §05ate Shelehl’
toward the Sr oper ¢+P88% 4204, 3 fhe tane Wime tthe barke apptaatbesla isxed
poi.nt at-the flooclosede! RPIa¢imy mt&qw Tohfackdd 18bigr ehep@fg e&O cut

- me time, " ake.
O e Py Do B BB Sl IR "W e pakg . Fo sbeme
actuated.to brakeC1°$1EE Qhﬂeqantﬁctbdsmmia,tﬂebebndbasagtaglsbecg@ge§ to a
hal t at the propetnpeé Bhadd de SR oeMAR thRReIBREERTH Ign CORLag OF S
1%i’and 10 winding l5a. As a result, as in the ascent mode shown
R - above, the motor 15 is actuated and accelerates the car .
3 until it descends at’'a constant rate MA;
~corresponding to po;nt Ay where the ‘motor -torque -
- -balances the load torque TL' When the descendlng car 3
15:* _reaches a predetermined ppp01nt -above the proper floor,
- the contactors 16a to 16c are opened whereas the .
=sdecelerat1ng contactors 17a and 17b are- closed. Then,
'nas in: the ascent mode, the s1ngle ‘phase multlpolar low -
'speed W1nd1ng 15b on.the motor 15 is subJected to
- 20 - :Slngle phase excitation to put a regeneratlve brake on
| the motor 15. The car 3 is decelerated and descends
toward the proper floor at a low speed of NB,
\;- : _ corresponding to point BZ'Where the single phase torque
on the motor is equal to the load torque T+ When the
25 car reaches a predetermined point, the brake contactor
18 is opened and the electromagnetic brake 7 is
actuated.to brake the winch 1 hard, thereby bringing
‘the car 3 to a halt at that nredetermined point.

As shown above, the elevator control system of the

30 present invention uses a two speed motor that is
capable of maintenance of the elevator during operation
at its normal rated speed and which has a multipolar
single phase low speed winding in combination'with the
ordinary three phase high speed winding. Therefore,



""_actuated to brake the winch 1 hard thereby

13b as mell as the ratrng contactors 16a to 16¢c are all 5 cl osed, and
at the same tine the brake contactor 18 is closed. Placing the .brake.
~contactor 18 i.n the closed position causes the el ectromagnetic brake 7 to
open. C.osj the contactors |3a, 13b and 16a to 16¢c causes .t hree phase

- excitatio he three phase high speed 10 ‘wi nding 15a. As a result, as
i.n the as node shown above, the not+o$ 45 is actuated and accel erates

the car 3-until it descends at a constant rate MAL corresponding to point._ -t

[err] where the notor torque -bal ances the load torque TL. Wen the
~ descendi ng car §e¥Sr tugpgchfscaibrapeteesessar ypfor nthebkome srhaeeqor oper

floor, the cont acihariﬁglEaahOtﬁéCcaﬁeeﬁefa@at WeF £& Sprhd e APGHI i

cont act ors 17a \ﬁ aecl g as in_the ascent node, the srngle
phase nul ti pol a 8A88J Qi h ?n@°§§bbbhl?$e°§rd%%¥n‘3t§ars§“%]dtﬂre@tn@d to 20
si ngl e phase exchEapeuanboputAa aegentzhatla@virwd@eprtﬁélesmijl@ plrﬁlseThe
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NB2 correspondin
equal to the | 088 FBREAELIES bheh ape used t%aﬁonmhe@%rmm ned
~point, the brakpowest 86t ehelﬁostp@eaeﬁlﬁ@ﬁa%Qﬂa el e ifqymgnetic brake 7 is .
ri.nging the car 3'to a halt at
. that" predeternined point. As shovvn ‘above, the el evator control system of -

- the 30 present invention uses a two speed notor that is capabl e of
'mai nt enance of the el evator during oper ation at its normal rated speed and
.~whi'ch has. a nultipolar. si ngI e phase | ow speed winding in conbr natr on wth’,
the ordl nary three phase h| gh speed wi ndi- ng Therefore '

-~

tor is

*

i 23

A



9 fewer turns of coil are necessary for the |ow speed winding than the
cénventional three phase winding; and this |'eads toalltmﬂ immm‘alg hase
using a snaller and cheaper notor. As.a further adv p

' er of cbnt*actors
5 excitation of thelom1speed mnndlng reduces the fhu
that are used to control the supply of pome; oto the Iow speed mnndlng \\
t he notor. -10- CLAIMS: 1. A systemtor controlling an el evat
sai‘th-systemincluding a two speed notor haV|ng a three phase high sp

wi idf ng and a mul ti-polar single phase low 5 - .speed wi nding, said notor

f-the
driven at a & speed which permts operatlonal mai nt enance o
-gfecgtor when the'gagggiphase hi gh-speed winding is excited, and said nntot

pr oduci ng- danpeni ng torque when-said | owspeed wi nding is subjected to

[ ' [ ' laim 1
I hase 10 excitagig as clained in c
;Sln(r:]?ugl IElg a set of1 t hreeq% erjn%tngrr ?%ré%oé/nr?\éeleﬁ% b HHRRF prsa AC power
source, a set of tSreen %%ﬂcﬁ MR ctpeed ammtmmg veeethfee phase

f I |
[espect § *;f‘-““’ Sover windind MMM M I SNe A S FhaAB LAk o
on.

tch WPy (SRS MR shﬁl@c& idFi ieay \aderd tiat enh cspeed.
ﬁ;g;gndct he descemmmdmmumpamml lriof driaintle B PSR ©d

in. 20 . respect ' Whet1Ehe fe pthrars%e hlllg Sspbeeeth\%?rnd%.%lgd 1Ssetexog:|.ted, ‘and
' ' said motor produc1ng dampening torque when said
Co - low-speed winding is subjected to 51ngle phase
. o 10 'exc1tat10n. o

2. . A system as clalmed in claim l 1nc1ud1ng a set
of three termlnals for connectlon to a three phase AC
power source, a set of three llnes each of which is
_ connected between a respectlve one of.sald three
15 . terminals and the high- speed winding, a set. of ascent
o ‘and descent switches connected in twonof said 11nes and
-“Wwhich are switched on and off in turn to perform _
selection between the ascent- mode. andhthe,descent-mOde
of the elevator, three first sw1tches.connected in
20 . respective ones of said three lines between said set of
'KJ ascent and descent switches and the high speed winding,
and two second switches one of which is connected
between one of the lines which includes the set of
. ascent and descent switches and the low speed
25 winding and the other of which is connected between the
: remalnlng 11ne and the low speed W1nd1ng.

N e
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3. A system as claimed in claim 2 wherein said

first switches are closed to excite said three phase

high speed winding when the elevator is accelerated or
30 running at constant speed, and said second switches are

closed to excite said single phase low speed winding

when the elevator is decele;ating.



- ascent and descent swi tches and the high speed w nding, and two second
~swi tches one of which is connected between one of the lines which includes
" the.set scent and descent switches and the +om| ﬁmr“ﬂuuul di ng and
t he ot hgr~Ypf) which is connected between the renai u | ow '
Speed- ng. - 3. A systemas clajged in clatm®2 wheflei b shid first
swi tches™are closed to excite said three phase- high speed wi ndi ng when the

el evator is accelerated or 30 runni ng at constant speed, and said secqgg'
h

. switches are clgsed tOAeé9bt@mSasdc§lamﬁba Rhasqyl QWesa@eewlm@ ng pehey) t
el evator is dece

€ eratin as _¢clainmed. . n _any one of
Claimst to 5. WAEFEHH Said siaVabof has & BEARE"ES Bring t &5 & nalt
sai d braki ng hakahy, asaidgbeakingchavhay eostingle sWitcpemmamomodirols 5’
A system as cl aj pgd g@:?k@bﬁ‘4 ‘Wherein said switch actuates said brake by
bei ng cl osed when 't evator reaches a predeterm ned point on the proper
floor. 6. A systemfor controlling an el evator 10 substantially as

~hereinbefere describedawsybredl aseaeaiheqaid 8sashow) wherleddw @aigd and 3 of

- the acconpan in r awi .
o np y gwgtch agtuates said .brake by being closed when the f?
: .elevator reaches a predetermlned poxnt ‘on the proper )
floor.. ' '
6. 'A'sYstemifor;contrOIIing an elevator o -{;;r
- 10 substantially as hereinbefore described with reference
to and as shown in Fiqures 2 and 3 of the accompanying
~ drawings. ' ' '
—
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