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STARTI NG TORQUE OF THE MOTOR OF AN ELEVATOR MACHI NERY The present |nvent|

relates to an arrangenent for 5 setting the starti an el evator
machi nery. In an el evator arrangenent consisting o:‘-‘mgmﬂwmmmm car,
count erwei ght and an el evat or machi nery Hriving these ere are Iar ge

variations in the inbalance no 10 nent. Cenerally, every " e when the car

stops at a landing, its |oad changes, causing a change in the inbal ance
nonent of t heERECATORr ARRANGIGMENT t FOR OSETRING IHE nYTARTING TORQUE OBt or of

t he el evat or g¥'s cordance with the prevailing
%%ﬁéﬁ(he r%lai#ir,'\%y @grr’??én ﬂ;

15 | oad. At preés rque is determned using e.g.
a | oad wei ghing deV|ce inthe car. In thls case, a power sensor is placed

between the cgy 204 ﬁ@énf:i@ffe rtéaawsghtah%r} 0%%1 @@eﬁe ughyre is

difficult to appl in new el evators having a so-ca ess car
struct ur e 5w t hebibingt tlae atbar thrg sferawe 9% A elevakber tnaphinery.

transm ssion |lines are needed between the car and the control system and
they are ex 25 posed to various disturbances. Likew se, this design does
not take the HRi @k DFeYHMeOF opEYARFBMERE CANEiiiingh Phe 3ui BLEVRAEPS into

account. Anotggr, aht ebﬁatbmeughwanaea@ ke dod angeh syetenardPihg this
case, the brakge torﬂg of the vator neas ured.and, the starting torque
SF%' nkoR tig

is set to thet Feugte QF tvﬁré‘a BSp ik FH 1EPRLANGE WARR t he
not or gengr ateenta. tme@maﬂh.grt bsverys thmebmdden t bhguecdm seops At haugh

this solution S 35 eca t jction at

t he hi nges an:(lig\ﬁ% <ﬂbn Fg?h cfétﬂﬁgsbrg h\é'gﬁg & %I%e I'—%E g%shb_A third
al ternative ibalancee mrl_m'ltghlotfg thei c@lmd@rr@tngemrmwd sb athepe. In
this case, thefpres t%aEBi:&QeOPft t&ﬁepmo%rofoétaf@néi@aatar ”ﬁééﬂiﬁgr%Al graw

s back is that, In e case suspenS|on the rope end noves

drawback is neespr aduwaysi e Ee§u§-|5’erﬂﬁféﬁ1‘-' aélﬁetWéthrlt'&q oRT8Yaihingui des
gives risg toigadgrors. 10 The object of the present invention is to
elimnate the drawbacks descri bed above. A specific object of the present
invention is to disclose a new type of elevator arrangenent for setting the
starting torghae pkesbatpothe m‘fequle'edn sdlagnaingr trmn:mmexg dehemminedgenent

whi ch 15 accuuggﬁgy asyr efb r%{q{%c)e?e‘?fg W, C Ry épxe |ﬂp| er_gt ed in

a sinple way W corrpone nsm ssi on I'nes. or the
f eat ures chareasesi st bower S#@Spﬁveﬁt ipdaced) hedmgeash cdhe scapdand oth@e

claims. | thgagl gyahar t%rw@ﬂea& e 01oh8¢ lrﬁxgntst%éwréeiélagffbe

starting torque of the nmptor of an el evator erg t he fl eva%
machi nery is gp;(gdtpoagpéy 48 new elevators hav1n so-call ra-

meless car structure with an integrated car and car
frame. In addition, long transmission lines are needed
between the car and the control system and they are ex-

25 posed to various disturbances. Likewise, this design
does not take the weight of the ropes and the friction
on the guide rails into account.

Another alternative is to use a brake balance system.
30 In this case, the brake torque of the elevator is meas-
ured and the starting torque is set to the same magni-
tude. After this, the brake is released when the motor
generates a torque that brings the brake torque to
zero. Although this solution works well, it is expen-
35 sive because of the friction at the hinges and the non-
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25 rail in an elevator shaft. According to the invention, the elevator
arrangement conprises at |east one power sensor connected to th IFhBa 12093
machi nery via a nonsw tched connection and designed to determ ne the

i mbal ance nmonent that the prevailing car |oad produces in 30 the el evator
machi nery. Thus) in the elevator arrangeent of the invention, no car |oad
" neasurenents need to be nade in the car itself to determ ne the required
starting torque of the notor, 35 but instead the nmeasurenents can be
performed using appropriate power sensors, which are placed on inmobile 1
9 FEB 2003 3 poithsrdnaflkerhnaneeorils sto uvser es wéighingl destice nacd nery

and in parts ntdé% eét@vgflgr Bl YW %re?f}ggl x%glt yt]&)émggggdl ! %e [}ﬁmc 5 Thus,

one or nore power sensors nmy e I ns | aces’

fol I owi ng: el &ftimg mxhtheryointiof mspensmur esmnealser@ldevatt glraw-

machi nery, she r of .t el chi q%g il in
t he el evator g%!a t J'EC% %lﬁ:h é'ﬂetgglee\?‘;at% CHf |£e$§rslisgﬁ%g ?‘ tgllél ¢

el evat or arr affchstaves- tTris eawbask hbs %@’gnPFf—'ééﬁF aavémzagveasm—

conpared W th 3Ol Kd -t REESidd PPSERE! SulQeBREIVER NG AR HAf OF CesS
acting on the na 15 chi nery, which are not transmtied via ropes or the

like and are *®*S-able to errors e.g. due to friction. Mreover, the
sensors can be mounted near the machinery and therefore al so near the

control e e nsm ssion lines .be short,. .20 In

ol ovi ng. 0t P& oERcm 3 15 SrrBerih O RE 08 43 SH G UARAPR o « he
attached dravmdrgmbam edesérijbed tal*nmmt sAarsppeiviior ohjeatgeatntthe
according to j J+o2 J S _a eI

arr angenent a?g%éc?% qt“"%ﬁttl%ﬁlnvesntti on, s%ﬁ.%%te appe%g;en % 18:_( SSFat or
arr angement a@@maeﬁgegletn@ tfar |$ﬁ/l'é¥ﬂtnq)rtla¢ldsﬁ§tlmgpte§qn§s of ftdher o~

el evator arrangpej @& 0hnli 88evtdP hAENLANAY! R aFir@ngbmen®s AN

el evat or arrangenent according to the invention in_whjc¢h an el evator

machi nery 14 i doquradealy Jepfures a‘:}thga], nEQFFeF e3¢ oMh éﬁﬁf fapy Deedis of

rail 35 fixt uupesan&dvad:hmgat A nRe wag wilth ifev ¢RRQorts QM IS
Power sensors accardi, Qﬁ%ht the invention are 1 9 fE~ "D63 4 placed in

conj unction V\nttr it5Fres 8. Wien the car |oad changes) the
magni t ude and possi ny also the direction of the force acting on the wire

ropes 9 is/argLhangednds y8ldurdd Ehfraltetf§ti8Nd£ Lhe! Neivention,

20 reference is made to the claims.

In the elevator arrangement of the invention for set-
ting the starting torque of the motor of an elevator
machinery, the elevator machinery is fixed to a guide
25 rail in an elevator shaft. According to the invention,
the elevator arrangement comprises at least one power
sensor connected to the elevator machinery via a non-
switched connection and designed to determine the im-
balance moment that the prevailing car load produces in
30 the elevator machinery.

Thus, in the elevator arrangement of the invention, no
car load measurements need to be made in the car itself
to determine the required starting torque of the motor,
35 but instead the measurements can be performed using ap-
propriate power sensors, which are placed on immobile



5 el evator machinery functions as a 1" bearing) which carries _}ge erti
forces FY and 2. The points of attachnment of the power sensors E%BOZOU
function as bearing carriers, receiving the forces Fn resulting fromthe
torque. Thus, the load acting via the wire ropes t0 produces a torsion on

the machinery) and this torsion, i.e. inalance nonent, is neasured by
means of the power sensors 5. Fig. 2 presents a second enbodi nent of the
invention, 15 in which the elevator machinery | is also fixed by two points

to a gui de raidointd nin hilke efibamiewenk , sthecpones ofnddres el ewatamumi-ed on

t he el evator Y, | pse igt S chypsn, ide rail
2. The sensorsr@g}l&? rr%lllf%t gg %(}gw ?%%ﬂ%ugg%}r H:{g arns%(gff%f&h:l e%ls& 10

whi ch carry t esllantdormesitedhttor theshi nery on the guide rail 2. Thus, in a
manner corresponding to Fig. 1, the inbal ance nonent can be measured and
used to set the starting torque of the notor as appropriate. 25 Fig. 3
presents a3t hiThSontfRe next MOret MOWEFy ERNSAES | Ravhbeh J{ﬂ‘-ﬁctaé-llﬁﬂate)-rg
machinery 1 issylidand ialdey tfﬂé@ﬂMO‘i&frﬁcheéié\ﬁh@oﬂ%%ir?é g?ﬁd/?]by its

upper part 11. In its |ower 1ﬁart 12, the machi ner |s connected

gui de rail 2 Bpidedixtare ofyithaRigvater MaqhiReRy o RRAEIR%I GRFFRY on i n
a vertical pl aﬂe thEl elevfawiovxﬁaémﬁeﬁpuahdng:mér@nga@er&ain shdeché ew.
The enbodi nent se ors nount ed_bet ween t he

el evat or nachﬁ*?éer‘ﬂ? %anﬁhf’%i: gglf)’d Sc?al FYRLPE v%%el%eﬂét H-f
forces andoterfsixmds. i s | ocated. Wien an |nbal ance nonent, generated by the
i m 1 9 F~~ 2003 5 bal ance of the car and counterwei ght and acting via

t he ropes passing via the elevator machinery, is applied to the el evator
machinery 1, (lhe rélgvaton satwangengnt hef etbeatovemtdiorndas saignistimpper
end 11 and thedd GayR ng-_l d d ¥RPewildit 4 A% £ 12 kRakd &

el evator machinery rigidly in pl ace However, t'he ful crum pin nounting at
the | ower endPRasikle e Mearins SheciRGTIQl (FORGR% a@ickRg 19 §he d8am pi n

1|3, \Ahilghfwrearmlitﬁawh_ , i Whach! e | pﬁbleert?ﬂacwnartdeﬁitbeag WSHdEN Bicn th?e bt he
el eva or inery is rigidly.he ast_on the gujde ra on y its
upper end 11. %,ﬂ%@lﬁrﬁﬁq’a S5 P t rfié-“? otp%s'l"f’s tt’r%ﬁ:'sm tted
fromthe el evioareavenhi rddrey semsidis guardder :mdurﬁ:eﬁllr;eam a:hélenaq}pmezgnd 11
of the el evat #TB&F: .qgé e S 3 a t e rail
near the poi n?m attac dee Aél%g g;g q-'ehr% en%h%l&i 8 5ei\g‘élt %?3 %%I nery,
t he inbal ance mmd#nﬁﬁ gﬂéd-t élﬁ shordi-on of the gw de rail

exactly impgthe area of the sensors 3, thus allow ng the inbal ance rmrrent to
be determ ned fromthem and the 2Q startlng torque .to be adjusted to a
suitabl e | evelX¥ ofhenEoddowingr; they speeRhicna Widds t e e f8SGKARSA imi ch

corresponds t @dtad 1I0rRd n%@re’i))cemﬁdﬂ the Hittdghed rdxdavirigs hevldérdinver end
12 of the el eyator ﬂBChI nery 1 as ?e %8 3. However. at the ég er end 11

of the el evat dr-ac P&efe e ?%w? &r %ﬁ'%n%?%%re%l BRCRT |ntg°7
carrying the d@/amenman.nery, i.e. on a support block supporting the

el evat o ggChiygy y DRINR A 4P Jldnd?:e T dibd N LI FARLG ad i dapignt | on
has been escr 3’ o exan%envmt reference to the attac %Y&
dr awi ngs whi | é'—%lltf r&%l ments of the invention are possible within

the scope of trigy.l rwegsh_tey@nwlea dniraed1llyatort Fa-dmyjeifent according
to the invention and
Fig. 4 presents a fourth elevator arrangement according
30 to the invention.

Fig. 1 presents an elevator arrangement according to
the invention in which an elevator machinery 1 is fixed
to a guide rail 2 in an elevator shaft by means of rail
35 fixtures 8 holding the machinery by its upper and lower
parts. Power sensors 5 according to the invention are



1 9F EB 2003 6 CLAIM5 1. Elevator arrangenent for setting the starting
torque of the notor of an elevator nmachinery, c har ac 5t a "]9[-; 2%[]3
in that, the elevator nachinery ( 1 ) being nounted on a guide rail ( %ﬁ I'n
an el evator shaft, the elevator arrangenent conprises at |east one power
sensor (3, 4, 5, 6) for determ ning the idnbal ance nonent produced by the
car | oad, said sensor being connected 10 to the elevator machinery (1) via

a non-sw tched _connection. 2. Elevator, arrangenen ,defined.in ¢claiml, c
har act ablaced Ar FROJHACCLRR b"d\fé‘r sEP"?B?f's"r’%t‘i%eﬁ)l 8cedSH veen

thede:c _evaéI or rm@wl !d’ﬂiﬂéé% ahéntbe, guithee n_ta@riit(x?e_.aﬁ tﬁbteﬁabmy %JlrsiibngerrenE
as defined in ai I ¢ ha C ar i s.adin a e power sensor
) s 20 pl athE AR of 05 EaBgBr ackien ) A B R RPREr y 4.

El evat or arrangeemel cisamedd nes weldl.ailnm IFig. hla rtle ccéntre ofs thed in

t hat the power ar.. ( ] 5 4l rajl ,bd x : (8) 0okt he
el evat or chier%zes,%iog. 'E‘?%v%a%%%garﬂ%é%}g%é%? %ﬁ ?ef |‘1ned15 ?%P%éii m%flc@l har
act ar i scamriies tims wertipadefoamesoF, (a6d) 2i.s Thieapedndis oife adl-evat or
machi nery. 30.6. at S fén LN ' , _act
ari sad ir?gtcﬁlg{e%t\ehgqél%g/%tor %?P%erlrggeon]g%tﬁcggr%?i sfgé%;t\j\%}lpg\%e%e%é\sors.
.A . Au. A5Y. AingAsarriews " mereiving the forces F, resulting from

|| wr mhc”Y] ca] & ] cahga] caherl tdfaher 8hlCvia the wire ropes
a] cRa] ca] ca] cal ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca].ca] cLa] ca! DawxR]
ef ab% " { vdPga\WPéJéx‘]%Sali EH AT AR 22 RAFREPREY caPRY] SHESa|tFsdon,
a] ca] cal] ca] calleca] embadhfiskC aenarid] CakCahé@gered by means of the
ajcalcal 1 0" 1" ~""r ##HHH#IM &8&&&&M ' "' ((d(}w mh{vqgl ga\Wca]c aU]c
a] ] ca] ca] caU] ®EFEE] E&C8Earca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca] ca
Fig. 2 presents a second embodiment of the invention,
15 in which the elevator machinery 1 is also fixed by two
points to a guide rail 2. In this embodiment, the power
sensors 6 are mounted on the elevator machinery, close
to its points of attachment to the guide rail 2. The
sensors 6 are mounted on suitable supporting arms or
20 legs 10 which carry the entire elevator machinery on
the guide rail 2. Thus, in a manner corresponding to
Fig. 1, the imbalance moment can be measured and used
to set the starting torque of the motor as appropriate.

25 Fig. 3 presents a third embodiment of the invention, in
which the elevator machinery 1 is substantially fixedly
attached to a guide rail 2 only by its upper part 11.
In its lower part 12, the machinery is connected to the
guide rail 2 by means of a fulcrum pin 13, allowing a

30 turning motion in a vertical plane. Fig. 4 shows this
mounting arrangement in side view.

The embodiment in Fig. 3 has two power sensors 3
mounted between the elevator machinery 1 and the guide
35 rail 2, which is where a path of forces and tensions is
located. When an imbalance moment, generated by the im-
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- he elevator machinery 1, the rigid attachment of the
elevator machinery at its upper end 11 and the fulcrum

5 pin attachment at the lower end 12 keep the elevator
machinery rigidly in place. However, the fulcrum pin
mounting at the lower end allows the elevator machinery
to turn about the fulcrum pin 13, which means that, in
a plane perpendicular to the fulcrum pin 13, the eleva-

10 tor machinery is rigidly held fast on the guide rail 2
only by its upper end 11. Thus, the imbalance moment
acting on the ropes is transmitted from the elevator
machinery to the guide rail 2 only via the upper end 11
of the elevator machinery. As the sensors 3 are placed

15 on the guide rail near the point of attachment of the
upper end 11 of the elevator machinery, the imbalance
moment causes the greatest torsion of the guide rail 2
exactly in the area of the sensors 3, thus allowing the
imbalance moment to be determined from them and the

20 starting torque to be adjusted to a suitable level for

the motor.

Fig. 4 presents a fourth embodiment, which corresponds
to the one in Fig. 3, with a fulcrum pin 13 at the
25 lower end 12 of the elevator machinery 1 as in Fig. 3.

However, at the upper end 11 of the elevator machinery,
the power sensor 4 is placed on a bearing 7 carrying
the elevator machinery, i.e. on a support block sup-
porting the elevator machinery on the guide rail 2.
30
In the foregoing, the invention has been described by
way of example with reference to the attached drawings
while different embodiments of the invention are possi-
ble within the scope of the inventive idea defined by
35 the claims.
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10 to the elevator machinery (1) via a non-switched con-

nection.

2. Elevator arrangement as defined in claim 1,
characterised in that the power sensor (3) is

15 placed between the elevator machinery (1) and the guide
rail (2).

3. Elevator arrangement as defined in claim 1,
characterised in that the power sensor (4) is
20 placed at a bearing (7) supporting the elevator machin-

ery.

4. Elevator arrangement as defined in claim 1,
characterised in that the power sensor (5) is
25 placed on a rail fixture (8) of the elevator machinery.

5. Elevator arrangement as defined in claim 1,
characterised in that the power sensor (6) is
prlaced on the elevator machinery.

30
6. Elevator arrangement as defined in claim 1,
characterised in that the elevator arrangement
comprises two power sensors.



