| P1429 1 Description Drive Unit for an Elevator 5 The invention relates to
a.drive unit for an elevator conprising notors and a traction sheave
wherein traction sheave and notors are supported on bearing end-pl ates
arranged on a nmachine frane. 10 From EP patent application 0 565 893 a

drsi ve unit frRI2%l| evators has becone known which between two bearing end-

pl ates has a traction sheave and el ectri nmotors which can be nechanically
coupled in series. The rigidly series- coupled external-rotor notors are
synchroni zed by nmeans of a 15 nulti-notor speed control. The traction
sheave and Rescrimftishs are supported on a rigid axle supported by the
beari ng end-pl ates. A disadvantage of the known device is that the forces

acting 20 on the rigid axle are unfavorably distributed. The nmain forces
emanat i ng RYe FB kY £9% AP BN st largely be absorbed by a bearing

end-plate. Al so, the series-coupled electric notors nmake | arge distances
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VENTI ON as char ac e(lzegEln.Clainll
provi des a cambidsiong treotavos dang @ heradshdvasheyes vherhankhs@dftdedi ce and
creating an_.el evato ' leh-i ton THEaRSNANLAGES18¢8BkEVed by the
I nvention a%lée%%%e% ‘flgf'#)%g]f%mé]g% és%%lr%g?ﬁ&?h%? a %rfqvg uni tévm' th a short
shaft and ateamfedeom ahovachboverbrameength of the drive unit can be
realized. It is also advantageous that the traction sheave

10 From EP patent application 0 565 893 a drive unit for
elevators has become known which between two bearing end-
plates has a traction sheave and electric motors which can
be mechanically coupled in series. The rigidly series-
coupled external-rotor motors are synchronized by means of a

15 multi-motor speed control. The traction sheave and the
motors are supported on a rigid axle supported by the

bearing end-plates.

A disadvantage of the known device is that the forces acting
20 on the rigid axle are unfavorably distributed. The main
forces emanating from the traction sheave must largely be
absorbed by a bearing end-plate. Also, the series-coupled
electric motors make large distances between bearing end-
plates necessary.
25
It is here that the invention sets out to provide a remedy.
The invention as characterized in Claim 1 provides a
solution to avoiding the disadvantages of the known device
and creating an elevator drive which is compact.
30
The advantages achieved by the invention are essentially to
pe seen in that a drive unit with a short shaft and
therefore a short overall length of the drive unit can be
realized. It is also advantageous that the traction sheave
35 is held in bearings at both ends and the electric motors can
be arranged symmetrically relative to the traction sheave,
which makes the drive unit usable in the highest performance

segment .



35 is held in bearings at both ends and the electric notors can be
atranged symmetrically relative to the traction sheave, which nakes the
drive unit usable in the highest performance segnent. |P1429 2 The present
invention i s _explained in greater detail by reference to the attached
firgures. SsHéWt%adre in 5 Fig. 1 a three-dinensional representation of the
drive unit according to the invention; 200 Fig. 2 a cross-section through
the drive unit along its shaft; Fig. 3 and Fig. 4 an electric power supply
to the dri unit. 15 Fi S t fég%g tely, I Fiveyunit 1
consi sti ngvlz%es rﬁelsaﬁrﬁ:y lorg’eargtr%ac Y!?\Se %Bf%rre ,&o%llv%lia%%@g? ???gt bggtri ng
end- pl at e efierencedondeat tarked-Hiaees- are arranged. Al so arranged
on the machine frame 2 is a 20 secondary-sheave nounting 5 with a secondary
sheave 6. The Dbearing end-plates 3, 4 support a traction sheave 7, over
whi ch ropesSi®var eaxiifed, the ropes 8 being al so guided over the secondary
sheave; 6. SA indicates the distance required between the rope-fall of an
el evator car and a 25 counterweight. Arranged on the first bearing
end-plate Fi$ a-first notor 9, and on the second bearing end-plate a
second not of direc EaChen®ionad, rdfréseprovidedo theadreévai nalitbox 11 and

with 30 fans 12.&, 12. 2. The.trac{ion sheave 7 has on each side a :
according to the inventlon;

10 Fig. 2

a cross-section through the drive unit along its shaft;

Fig. 3 and Fig. 4
an electric power supply to the drive unit.

15
Fig. 1 shows the completely assembled drive unit 1,
consisting essentially of a machine frame 2, on which a
first bearing end-plate 3 and a second bearing end-plate 4
are arranged. Alsc arranged on the machine frame 2 is a

20 secondary-sheave mounting 5 with a secondary sheave 6. The
bearing end-plates 3, 4 support a traction sheave 7, over
which ropes 8 are guided, the ropes 8 being also guided over
the secondary sheave 6. SA indicates the distance required
between the rope-fall of an elevator car and a

25 counterweight.

Arranged on the first bearing end-plate 3 is a first motor
9, and on the second bearing end-plate a second motor 10.
Each motor 9, 10 is provided with a terminal box 11 and with

30 fans 12.1, 12.2. The traction sheave 7 has on each gide a
brake disk 13 on which two disk brakes 14 act.

Fig. 2 shows a cross-section through the drive unit 1. The
traction sheave 7 is supported by a shaft 15, the shaft 15
35 being held rotatably in a first bearing 16 of the first
bearing end-plate 3 and in a second bearing 17 of the second
bearing end-plate 4. A first free-end of the shaft 15 is
indicated with 15.1, and a second free-end of the shaft 15



brake disk 13 on which two di sk brakes 14 act. Fig. 2 shows a cross-section
through the drive unit 1. The traction sheave 7 is supported by a shaft

15, the shaft 15 35 being held rotatably in a first bearing 16 of the first
bearing end-plate 3 and in a second bearing 17 of the second bearing
end-plate 4P&F3 rst free-end of the shaft 15 is indicated with 15.1, and
a second free-end of the shaft 15 IP1429%3 3 is indicated with 15.2. Munted
on the first free-end 15.1 of the shaft 15 is a first rotor 9.1 of the

first notor 9., Arranged on t irst bearin - ngc0f a
first cage-foust "’g;egfl"él fﬁ?'s{‘ s %"tlr?)trg%.%& %P?n fgf‘ég g;r)%ixi_ggat %sf%e
secong free:«ﬂﬁrnhe.i%kihfta wecomda rbtost 1ootdor a9 - seebnehet i 6L 100P0TaRd a
second cage; housi ) fet I tagh rakop 18 which
can be cou%f‘l.é%an%\%?h&?h%és)hfajf%&l?%ségg%%gdp%%t?g%]ig eﬁggﬂg régt gtional
speed. 10 Fiixst3 cage figusinghdve ahs et ekirse poakprslpplyStBElBRe drive
unit 1, nDrf%%fﬁ%éfﬁ&aéﬁg De Bt pFSe Jend 015 The gokeESNnd9rotBrane.af a
t hr ee- phase ‘tonstructi on, ea&% notor having a first mnnding-se% %% and
seconQ\Mruﬁ¢@P@@tSW@§0¥hbom2nd@%@sa1se%@n%n%aﬂFﬁEPH§}§8tlﬂeﬁnﬁ €
gfﬁgﬁnkfﬁg:%aggg?ﬂﬁégﬁrl?Qpa%atéégggéhéhateﬁ QngBﬁahndbngbﬂ poupdedof the
- : e_first wi nding-set of .the or _9.i.s.connected to
t he outputwb$hat$?eﬁ%%%%yléoh§ePF%Y9§E§.t?hEegéEEﬁangkﬁdFﬁé?géfngge of the
notor 9 is gguageted to the output of a frequency 20 converter FU2. The
first_w nding-set WL of the notor 10 is connected to the output of a

frequéﬂcy converter FU3. The second wi nding-set W2 of the notor 10 is
connect ed tpighezoah@urigf 4 Eheguencylectric power supply for the

drive unit 1, more specifically the motors 9, 10. The motors
9, 10 are of three-phase construction, each motor having a
first winding-set W1 and second winding-set Wz, the windings
15 of one winding-set being mechanically connected in parallel
with the corresponding windings of the other winding-set.
The first winding-set W1 of the motor 9 is connected to the
output of a frequency converter FUl. The gsecond winding-set
W2 of the motor 9 is connected to the output of a frequency

20 converter FU2.

The first winding-set Wl of the motor 10 is connected to the
output of a frequency converter FU3. The second winding-set
W2 of the motor 10 is connected to the output of a frequency
25 converter FU4. The winding-ends at one end of each winding-
set W1, W2 are connected in star formation. The system
regquires the outputs of the frequency converters FU1, FUZ2,
FU3, FU4 to be connected together in electrically isolated
manner, which is possible by means of several winding-sets
30 W1, W2 of the motors 9, 10 which are to be supplied with
electric power provided that the motors 9, 10 are rigidly

coupled by means of the shaft 15.

The frequency converter FUlL is determinant for the other

35 frequency converters FU2, FU3, FU4, the frequency converters
operating in master/slave mode. The freguency converter FUl
determines based on the actual value of the rotational -speed

Vper of the tachogenerator 18, and based on the reference



25 converter FU4. The w ndi ng-ends at one end of each w nding- set W, W
are connected in star formation. The system requires the outputs of the
frequency converters FUL, FU2, FU3, FW to be connected together in
electrically isolated manner, which is possible by neans of several

wi=ndi ng- set %ﬁ?%M” W2 of the notors 9, 10 which are to be supplied with

el ectric power provided that the notors 9, 10 are rigidly coupled by neans
of the shaft 15. The frequency converter FUl is determ nant for the other

35 frequency Conves tter{esrhgo%tfé@al Fllacd he [ r&AUENEYe EOPYELECESNL 0BET at i Ng

I n mast er/ sl ave node: equency converEEr FUL determ nes based on the
actual val ZONTRQIhe the are erencepeelor VATT BiVeHes¥ aERBYLAkiaRor 128, and

based on the g &lerance, J2dA29: iyl 4esOf ptheus ot athonpk fspeade¥REGrothkhe
el evator contr ROL, the references for the _inverter re ulat&gg. The
r

frequency COPVER¥ERT PIAT R BblPR odtleR sCPRECT eflr EREERTER {ReCEBRVE
regul agi on. Jhen& opwedt esuddINYERTHER | suepDVeghed dépendihg pawehesupply
POVNER SUPPLY and, depenqggg on the converte$ regrk%éion ggnenat €3 {.he
vol tage of FPRVEXEST mkEIBERttPhhi SRNEHRtFrvErtel RTER rSCcoméctad. The
actual valpe ©f Whechotledi dadrspeeiNVRETERNISt benneferdncEheakbgsuefl t he
rotational speed VREE are supplied to a.rgtatiopa p g r
ROTATI ONAL - SPEED ATERE Dht Q- feT B B2 ndasty R0 #fe@erggggég\?glgugla S8 ofe
current REFclé theanbooat Spedd. Viheareusuppliefl theat hpsatphagd -speed
w ndi ng-sets_ W i | e o8 S e casiaelughecur rent
valueTgACT f%9¥%%¥gEu$?%ﬁ?t§§§E|g?%%BCEaggﬁ%fgécfﬁ%$%R? wﬁicﬁ genergt%;
from 15 theref¢vennecveahlieefof the eurrent tper ofoRhsf MPRETFefer éfice ThFal ue
of the current, LRER) rapdet PRra6LPAbs¥aliBgQhgt Bet scHil ent TACkedigtered
regul ator signals PWM tor the swtch of the

for each phase and fed as actual current value Iacr to the

current regulator CURRENT REGULATOR, which generates from

15 the reference value of the current (portion of the reference
value of the current iger} and the actual value of the
current Iser the regulator signals PWMM for the switch of the
inverter INVERTER which is connected to the voltage of the
DC link DC. With regard to structure and function, the

20 current regulator CURRENT REGULATOR and inverter INVERTER of
the other frequency converters FU2, FU3, FU4 are comparable
to the master frequency converter FUl. The specification of
the amplitude of the reference value of current for the
current regulator CURRENT REGULATOR of the frequency

25 converters FU2, FU3, FU4 takes place via the bidirectional
bus BUS. All other communication between the frequency
converters FUl, FU2, FU3, FU4 {(error handling, internal
monitoring, identification of the frequency converters,
etc.) also takes place via this bus BUS.

30
The master frequency converter FUl determines by means of
the rotational-speed regulator ROTATIONAL SPEED REGULATOR
the total current izgr which is distributed to all the
frequency converters FUl, FU2, FU3, FU4. The underlying

35 current regulator CURRENT REGULATOR operates on, for
example, the principle of vector regulation, transmission of
the transformation angle of the reference value of the -

current from the master frequency converter FUl to the slave



i nverter | NVERTER which is connected to the voltage of the DC |link DC
Wth regard to structure and function, the 20 current regul ator CURRENT
REGULATOR and i nverter | NVERTER of the ot her frequency converters FU2,
FU3, FUW are corTBarabI e to the master frequency converter FUl. The

speci ficati bR1®#> the anplitude of the reference value of current for the
current regul ator CURRENT REGULATOR of thBe frequency 25 converters FU2,
FU3, FU4 takes place via the bidirectional bus BUS. Al other

communi catl n_hetween the fES?“?f}g n%,ﬁﬁl C%[J;;eg:gkggg;hgﬁg%,e FU3, Jpd4 (error

handl i ng, i ht 8FHEPY nBRIYGF IR ation o requency converters,
etc.) al so Uakésrpbaq:enailabuhl §SHMus BUS. 30 The master frequency converter
FUL determ nes by neans of the rotational -speed regul at or ROTATI ONAL SPEED
REGULATOR the total current REF which is distributed to all the frequency
converters Fbe velRagrUlf Fbg. DFhé inkdefF y?lisnﬁen@ga&@tdréﬂ ey ARG NT

REGULAECR opgf@kR§ERD, whith %a%h%ectt@@ @U 'ﬁ“f‘l‘emt@u:‘éfe Rl gagit ation,
transm ssion of _ the transformation angle %rere erence vaql%%
current froﬁPPﬁéYrrﬁQW@R \Sp@é’&é(nc?h@oﬁ\?’érttc@r OI£Uf o G e
frequency cgrverherckU2a IﬁgBmeﬁué b&kld&gatmoac%1‘grmlt.d1ewmn|vdnrcﬁctamal bus
SSM The vol t age of tg Dg[e DC.is enerlatedr c?-:-}{ M
CONVERTER, SRPER3FEIEHE e&of%’etrltr«?rt I 5 e povver suppl'y SUPPLY.
The switch ekgale a:@n‘se:mmufa@\l\éEIaTERnat&omnttm |csah vy tresa e i 1 atorw rlft
signal.s, P r g lﬁ%‘h SHGLATOR
Wth 1r%eg%E%t}P§ct%ﬂlﬁe%%§a’%#ﬁ%gﬂéon c%ff/gk}%ﬁ%ﬂeﬁ?%%lm 10
REGULATOR amgnyemremse FUSONVERTERW adfe cSRayrdfrleydenhdyie master
frequency converter FUl, synchronization of the converter

CONVERTER of the frequency converter FU2, FU3, FU4 taking
place by means of a timing signal of the frequency converter

15 FU1 wvia the unidirectional bus SSL.



converters FU2, FU3, FU4 are conparable to the naster frequency converter
FUL, synchronization of the converter CONVERTER of the frequency converter
FU2, FU3, FU4 taking place by neans of a timng signal of the frequency
converter 1f%§}$%via the unidirectional bus SSL. 1P1429 6 Patent O ains 1.

Drive unit r an elevator conprising notors (9, 10) and 5 a traction
sheave (7) wherein traction sheave (7) add notors (9, 10) are supported on
bearing end-plates (3, 4) arranged on a machine frame (2), characterized

in that th [ ave (7) is supported by neans of a shaft 10 (15),
t he shaft ?ﬁ%§g%%|§g %ﬂﬁd rotatably in a first bearing (16) of a first

bearing end-plate (3) and in a second bearing (17) of a second bearing
end-plate (4) and having free ends (15.1, 15.2) on which the notors (9,
10) are arranged. 15 2. Drive unlt according to Caim1l characterlzed
in that arrBred BRiEnél}| £Q¥ #pesl @Hat@z{sc@mpmswa gREPES(18) i19)aansy

first sotora(Qr&&tpénasﬁéa-sé r(nﬂ O&hé%1ﬁnara&@agegh@avrehq7 f iafst rd@ﬁ@rrisng
end-pl at e ig é ?eans of t ca ou5|ng g% s a flrst st at
(9.2) and i o) o FanTREPOREFfleoSoBRRE PRcBlErtLEEES2) ot 4 na TEATAEY 15)
is 25 a seeand matRiné1lOrdheofi2f, second notor (10) and arranged on the
second bearéﬂgrgggépgggg 9% Eﬂgtsecond notor (10) by
the traction sheave (7) 1is supported by means of a shaft
10 (15), the shaft (15) being held rotatably in a first bearing
(16) of a first bearing end-plate (3) and in a second
bearing (17) of a second bearing end-plate (4) and having

free ends (15.1, 15.2) on which the motors (9, 10} are

arranged.
15
2.
Drive unit according te Claim 1,
characterized in that
arranged on the first free-end (15.1) of the shaft (15) is a
20 first rotor (9.1) of a first motor (2) and arranged on the
first bearing end-plate (3) by means of a first cage-housing
(9.3} is a first stator (9.2)
and in that
arranged on the second free-end (15.2) of the shaft (15) is
25 a gsecond rotor (10.1) of a second motor (10) and arranged on
the second bearing end-plate of the second motor (10) by
means of a second cage-housing (10.3) is a second stator
(10.2).
30 3.
Drive unit according to Claim 1 or 2,
characterized in that
arranged on the traction sheave (7) are brake disks (13) on
which disk brakes (14) act.
35

4,
Drive unit according to one of the foregoing claims,
characterized in that



means of a second cage-housing (10'.3) is a second stator (10.2). 30 3.
Drive unit according to Claiml or 2, characterized in that arranged on
the traction sheave (7) are brake disks (13) on which disk brakes (14)
act. 35 4. _Drive unit according to one of the foregoing clains,
characteri Z&dt497 t hat 121429 7 the notors (9, 10) are connected to
frequency converters (FUL, FU2, FU3, FU4) which operate in master/sl ave
node. 5. 5 Drive unit according to Caim4, characterized in that the

mast er frequency converter Ul)_s i f] o e ' which is
distributegﬂﬁ%t %ﬁf%ﬂFétr%éi%%%%e%%%ﬁé%€%%2$%e%gé%gég?§FEE?QE5§EkEU4), a
current reg(fEt orFUD, (DURRENT: REGULATORPe @l hRi RaStRE/ ELAVENTOBE -each
frequency converter based on the reference current value and the actual
current value (TACT) . 6. 15 Drive unit according to one of clains 4 or 5,
characterized in that provided for comunication between the frequency

convergers Dﬁﬁ%@, FH2, aELBraHiY) tbscahikheast one bus system (SSL, BUS,
SSM via whic re?erence-current signals, synchronization 20 signals,

i denti fi catfoarasrgprizedet®. 28R be exchanged between the frequency
converters {FlmaftRy FEBquElMy. converter (FUl) specifies a total

current (iggr) which is distributed between all the frequency
converters (FUl, FU2, FU3, FU4), a current regulator

10 (CURRENT REGULATOR) regulating the current of each frequency
converter based on the reference current value and the

actual current value (izcr).

6.
15 Drive unit according to one of Claims 4 or 5,
characterized in that
provided for communication between the frequency converters
(FUl, FU2, FU3, FU4) is at least one bus system {SsL, BUS,
$SM) via which reference-current signals, synchronization
20 signals, identification signals, etc. can be exchanged

between the frequency converters (FUl, FU2, FU3, FU4) .



