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The present invention relates to a method for braking a péf ,?ﬁﬁ,h‘ggg sheave
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whi ch crossw sf:.cally caused by the control system not to brake. In a
15 typical operating brake construction, the brake is closed by
the force of a spring or an equivalent element, and a con-
trollable actuator counteracting the closing element re-
leases the brake and keeps it released. When braking is ap-
plied to the traction sheave, the braking effect is trans-

20 mitted further to. the elevator ropes by the action o¢f the
frictional grip and other gripping forces applied by the
traction sheave to the ropes. In an emergency braking situa-
tion where the elevator is stopped as quickly as possible, a
greater gripping force is likely to be needed than when the

25 elevator is being accelerated and decelerated during normal

operation.

To improve the grip between the ropes and the traction
sheave, the grooves on the traction sheave of especially
fast elevators and elevators with a large hoisting height
30 are sometimes heavily undercut. The grip can also be im-
proved by increasing the rope angle. Solutions increasing
the rope angle are e.g. ESW (extended single wrap) and
double-wrap suspension arrangements, in which crosswise

roping or a secondary rope pulley is used to achieve a
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bends following each .other at short distances increase rope wear., In ESW
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t he elevatortﬁgreygéeig
rate exceeding gravitational acceleration during upward

non-slip grip between the traction sheave and the  ropes
15 with all elevator load alternatives. However, to provide
for emergency braking, the system has to be designed so as
to ensure a better grip. Improving the grip, however,
leads to drawbacks that increase the costs of the eleva-
tor, especially the costs arising during operation. An un-
20 dercut promotes wear of the rope and the rope groove; the
larger the undercut, the faster the wear. Similarly, in
ESW and double-wrap suspension, rope bends following each
other at short distances increase rope wear. In ESW and
double-wrap suspension, rope skew is another factor in-
25 creasing rope wear. Double-wrap suspension produces a par-
ticularly hard strain on the bearings of the traction

sheave and the secondary rope pulley.

On the other hand, a point to remember is that emergency
braking must not be too effective. If the braking is too
30 effective, the rapid deceleration of the elevator car may
involve a danger to the passengers. A deceleration rate
exceeding gravitational acceleration during upward travel
of the elevator is sufficient for the passengers to loose
contact with the floor of the elevator car. Depending on

35 the initial deceleration rate, this will cause the passen-




of the elevator is sufficient for the passengers to | oose contact with the
fl oor of the elevator car. Depending on 35 the initial deceleration rate,
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15 The invention makes it possible to extend the safe field of
application of CSW-type elevators to elevators designed for
higher speeds or a greater hoisting height without having to
compromise on the useful life of the ropes or the traction
sheave as a consequence of a significantly improved grip be-

20 tween the ropes and the traction sheave. Using a simple ar-
rangement, the invention also leads to an improvement in the
operating characteristics of fast and high-rise elevators.
Safe extension of the field of application is achieved by
increasing the braking force applied during emergency brak-

25 ing and at the same time taking care that the deceleration
of the elevator car is not increased excessively. In high-
rise elevators, which are among the fastest elevators, the
mass of the car typically equals two to two-and-a-half times
the nominal load while the mass of the counterweight typi-

30 cally equals the mass of the car plus half the nominal load.
Additional masses to be accelerated in the elevator include
e.g. the mass of the ropes. When, according to the basic
idea of the invention, the decelerating force generated by a
braking device not comprised in the drive machine is kept at

35 a clearly lower level than the weight of the nominal load of
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machi nes ar etBet &pPEaEr @ngf tractdopy Ahaavigr ARe ofchignsd Thevdrive, mand in

this situa- ghpRe!sen asky aiietentedr dsigSAAE81YEL I Zﬁwarinrifgmﬂodq%z%
15 internal stresses, thus reducing e.g. the load on the bear-
ings. The service life of the ropes, traction sheave and
bearings may even be increased to several times their usual
durability. On the whole, simpler solutions regarding the
machine and rope suspension can be achieved. As CSW suspen-

20 sion does not require any voluminous diverting pulley ar-
rangements in the machine room, even a very large elevator
will only need a moderate machine room floor area. No heavy
supporting structures for diverting pulley arrangements are
needed. The moderate size and weight of the machine achieved

25 by the invention allow easier machine room lay-out and in-
stallation work. High-performance machines are often part of

an elevator group of several elevators, and in this situa-
tion the advantage regarding space utilization provided by
easy placeability is accentuated. The brake not comgrised in

30 the drive machine as provided by the invention can be used
safely and without any major special measures in a situation
where passengers are to be freed from an elevator that has

stopped due to a power failure.
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39. The drive machine is placed on a mounting base 46 con-
structed from steel beams. The distance between the por-
tions of the hoisting ropes 48 going to the counterweight
3 and to the elevator car 4 has been increased by placing
a diverting pulley 47 so that the distance is somewhat
larger than the distance corresponding to the diameter of
the traction sheave 2. The brake 6 of the drive machine
functions primarily as a hold brake when the elevator is
standing still. A preferred method of braking an elevator
is electric braking. Generally, in electric braking, even
in cases of power failure and emergency stop, the motor
brakes regeneratively. The operating brake 6 is engaged,
increasing the braking power. Thus, the traction sheave is
heavily braked while the ropes, counterweight, elevator
car and other masses suspended on them tend to continue
their movement. If the grip between the traction sheave
and the ropes is insufficient, then the rope will start
slipping, and braking the traction sheave will not stop
the elevator. In an elevator like that in Fig. 1, the risk
of rope slip is present when the speed is relatively high
or when there is a very great imbalance between the car-
side and the counterweight-side parts of the system. In

ctric
r 25
t he

m t end



30 and the ropes is insufficient, then the rope will start slipping, and
br aki ng the traction sheave will not stop the elevator. In an el evator
like that_in gﬁﬂz , the risk of rope slip is present wWaenrishveo7speed i s
relativel { qﬂ or when there is a very great inbal ance between the car 35
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hoi sting ropes and, 15 via the h0|st|ngaﬁﬁ$es noVvi n eIev%tor car and
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the brake fakkactouh ShedWe ddpRe igrddvaize hus béendﬂééh.gﬁéﬁetbtprﬁﬂﬁd:@n.
ctlvated in a manner known in itself. Energency stop is

Enmer gen sto
conpleneﬁq g}y25 YR FRPDHMER g devi ce 10 not conprised in the drive ma-
chi ne. There are several alternatives as to the point of application of
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to the el evator e rail or to an_ equalizing gear
preferabl® swiattbe hglst{Pge¥QRﬁﬁxﬂﬁPV1ng the elevator car and coun-

terweight suspended on the ropes. In the case of an emer-
gency stop, the brake falls down on the traction sheave to
decelerate its motion. Emergency stop is activated in a
manner known in itself. Emergency stop is complemented by
20 using a braking device 10 not comprised in the drive ma-
chine. There are several alternatives as to the point of
application of the braking action of the braking device
not comprised in the drive machine, because it is intended
to decelerate the motion of the elevator car independently
25 of the friction between the elevator ropes and the trac-
tion sheave. The action of the braking device may be ap-
plied e.g. to the elevator ropes, to a guide rail or to an
equalizing gear. A preferable solution is e.g. a forceps-
like device applying a braking action to a rope, a guide
30 rail or an equalizing gear. The braking device not com-
prised in the drive machine can be caused to start its
braking action before the main brake of the elevator is
engaged. This may result in avoiding rope slip altogether
and accomplishing braking using the brakes only. On the
35 other hand, it is possible to utilize rope slip during

braking. This will distribute the heat produced by the




| i ke device applying a braking action to a rope, a guide 30 rail or an
equal i zi ng gear. The braking device not com prised in the drive machine
can be caused to start its braking action before the main brake of the
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machi ne start brakl %R:Id %He 15 sane tinme the el evator speed i1s higher
than a set sp % PFePPLRaRC 1838 Ry 1.6 m's, then the brakes not

conprised in the drive machine are applied. In this way, it is possible to
avoi d trilhi nst erbredievagotte\doreriod!, tNpPEoELbl nofha:lwlh!ﬁlf@é?hhae 20

If the brakin e he drive enented as
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possi ble to inplenment a raki ng device gripp
brake in the elevator machine starts brak:.ng and at the

15 same time the elevator speed is higher than a set speed,
e.g. higher than 1 m/s or 1.6 m/s, then the brakes not
comprised in the drive machine are applied. In this way,
it is possible to avoid tripping the braking device not
comprised in the drive machine.

20 If the braking device not comprised in the drive machine
is implemented as an eddy current brake, e.g. uéing perma-
nent magnets by causing the magnets to interact with the
elevator guide rails, then the contribution of such.a de-
vice to the deceleration is dependent on the speed. It is

25 possible to implement a mechanical braking device gripping
a guide rail or rope that will only brake when the speed
exceeds a set speed. Thus, the braking device will not be
tripped e.g. during servicing operation when the elevator
is operated at a relatively low speed, even if the safety

30 circuit of the elevator should be open, and the device
therefore does not reguire separate shunting of the safety
circuit. On the other hand, the braking power of an eddy
current brake is insignificant at a low speed, so such a

brake will not hamper servicing operation.



a guide rail or rope that will only brake when the speed exceeds a set
speed. Thus, the braking device will not be tripped e.g. during servicing
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work to- gether as a brake pair |n whi ch each brake applies |ts br aki ng

force to a dEFPEAGASLIR BRANS; #nd | GlesRAR S RY 199K 1ng hePTTHWREF e£913 of

t he releaSlnE evhdi B8 @ BrHfwVWWain 1R h@@chlgﬁﬂﬂﬁ bﬁaﬁémhﬁwr&5509ﬂ§|sts of
two di sk packs 111 whi ch have eégensi ons rmng the J%\gs 11% i
forceps- |ikBYBKIRG Eoxret® S&MitifEsnh eou’?a p 14 §0enbrakey %ées as

t he brake IStﬁee&ebﬁdpofaeuamef1i:aeaﬁ.»e1aasmg|deﬂdﬁmg h (o ekeheaslsid 15,
brake | a4P GoRPeoHIGRFEN. of . dhe; PRSP BRIREELPF AP SVOT RGP piobt - pi ns
118 | ocat ed kit oRehatdeexttansibhd fodmihe ;he)ruaua el.lzllﬁ &he fasteped to a
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By neanslbf guidelpail 114. The integrated iron core - brake jaw com-

bination, i.e. the disk packs 111 are pivoted on pivot

pins 118 located between the jaws 112 and the iron core

113 and fastened to a frame 120 supporting the brake. The

braking force of the brake 110 is generated by springs 117

20 compressing the jaws 112, presented in the figure as disk

springs. Other types of spring, e.g. spiral springs may

also be used. The springs are placed around a bar 119 go-

ing through the springs 117. At least one end of the bar

is provided with a thread fillet. By means of nuts 121,

25 the springs are kept compressed between the ends of the

bar 119, applying a pressure to the jaws 112. Using the

nuts 121, the braking force can be adjusted within the

limits imposed by the structure and the components.

Fig. 3 presents an arrangement for releasing the brakes
30 110 not comprised in the drive machine. Normally, the
electrical and control equipment 151 of the elevator pro-
vide a supply of electricity to and operational control of
modules 152 operating the brakes not comprised in the
drive machine, which are mounted on the elevator car.

35 These modules 152, which in their simplest form may be




25 the springs are kept conpressed between the ends of the bar 119,
applying a pressure to the jaws 112. Using the nuts 121, the braking force
can be adj ithin the 'limts inposed by the struct Userrigslodre
corrponent@lngg.syB presents an arrangenentg for rel easing the brakes 30 110
not conprised in the drive machine. Normally, the electrical and control
equi pnent 15 A | & I Oy, Ml e I¢city to and
oper at i onal (lz%cﬂ{tr 6:'1 q'oe? Vngggfleeg '1??%%& gt ?ﬁgg#%&’:&%{ a%(%gé%o&ﬁ%%np?i%%d in
the drive nelehte nerakes chlér ehesurithel brekes srevidiingcareldmemesandndul es

152, whi ch 1 NedilueticT! 8Sbmb 1 g1 B Mg ik Hent224nBCLI BLENL 89083, o O
controlled switches, supply a relatively Targe current to the brakes 110
when the brakéde hrakes|ify suprldad] vighdonduesoxge 52y in sthe | @ar hoadi ng

current . Bhe 1 ECt L Chl d Ccobhbaliakify | odipl |88 W3O OE D2 1

the car ca 5 ble, or by a correspondi ng net To _allow t he brakes
nount ed on t HCWItSchteR EBe ©demates c@fedtwi hecdeleaseds roim t aentreehi ne

room it is necHsIHe mMa@hRhEVEE8mAN: €l £ ndddswalyyy $8PRkYvIQ8UISH L&
rel easing the brakes. In the event of a power failure he brakes are

t he
closed to brakeSit¥hySRIshi AgeHed Fordorelaasing |&he hbrakes- ofar atheg
brake of theewftvadPra bpckes faElu:adatdr wakdie d¥cdldded SEE W Lakd O

enabl e t passengers, to lLeave the car, these _brakes need to be rel eased
and the g‘l%evg%rg s l?éudﬁo\’fé‘&&t Ua‘tlﬁé FGeMadr grREariRg Heraksay
door. dBé usi ngf archkb emafr@'eastﬁhy ks Sthpl yrdS=t fgit @f}:o&hgol tHaEt iP5
provi de I n gonj.unction w.t.h the energency pqwer. su or a sepa- rate
control unit %?eacv(?ﬁt r'f(ﬂ RS o‘%&e o) ”sge%s’l 3:0[ Heea‘%pe G i ahfP®nt r ol
equi pnent  15bxkashaesiderat e, relleaskdaknd thé ebguaton) ¢dne lgakk deo e | s 114
are caused t e Wl @ri_p r L.red rel easi and hol di ng
cur- rent is o‘feélgﬂ:gd ror%tep%él g%eraggr%ggﬁoﬁg?sé‘ﬂp%lgooﬁhegge%’r’b%rﬁﬂ/ power
supply allSo sumgsidemcyt poweresupply pbikrand a control unit 155 provided

in conjunction with the emergency power supply or a sepa-

rate control unit or control functions comprised in the
electrical and control equipment 151 of the elevator, the
brakes 110 engaging the guide rails 114 are caused to re-
20 lease their grip. The required releasing and holding cur-
rent is obtained from the emergency power supply. The
emergency power supply also supplies the electric power
needed by the control unit used. If the elevator's own
control panel. 151 is used, then the normal operating func-
25 tions and the supply of electricity to the elevator ma-
chine are disabled either by control functions or other-
wise. Similarly, other activities consuming significant
amounts of power are disabled to make sure that the lim-
ited power supply capacity of the component, e.g. battery,
30 of the emergency power supply used to generate or store
electric power is not exceeded. After these brakes 110 not
comprised in the drive machine have been released, the
brake in the drive machine can be released and the eleva-
tor car can be moved to a suitable floor to free the pas-
35 sengers. As the brakes ndt comprised in the drive machine

have been designed to provide a relatively low braking



needed by the control unit used. if the elevator's own control panel. 151
is used, then the normal operating func 25 tions and the supply of

el ectrici %&lg #}ge el evator ma- chine are di sabl ed eit hepchyroonss ol
functions f r- wise. Simlarly, othearg activities consum ng significant
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noved to a suitable floor to free the_pas 35, sengers. As the brakes not

conpri sed i n SMEEIBRFY PR HPPIYaVE LhebR dRtFY Mo provide a relatively
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CLAIMS 1. Method for braking a traction sheave el evator conpris- ing a
drive machine together with a traction sheave and a brake acting via the
traction sheave, hoisting ropes 5 driven by the traction sheave and an

el evator car and a counterwei ght suspended on the hoisting ropes, in which
nmet hod the braking of the elevator in the case of an enmer- gency stop is
conpl emented by using a braking device (10) not conprised in the drive
machi ne and conprising at | east



10 one brake, characterized in that the action of the braking device not
conprised in the drive machine is applied di- rectly to the el evator ropes,

to a guide rallﬁﬁnd/or an equalizing gear of the el evat oscisodorgat t he
maxi num ny2 de of the force deceleragjng the el evator car, gener 15

ated by the braking device not conprised in the drive ma- chine, equals
about half t tght of the nomnal |oad of the elevator. 2 Method as
defined in claim1®, characterized in that the force: decel erating the

el evator car, generated by the 20 braking device not coggrlsed in the

drive machi nel- iMetgdiod %rﬁ#ﬁlﬂ@%&uaﬂr@?ﬁlﬁﬁ EBgave38IFBRPReCORPERE— of t he
nom - nal | oagh@ng @tivOsiadi%eOitdgeenee ghthoh thacBoGh NFheat®akhnd 3aMet hod

as defined in claim1, characterized in that 25 the braking action of the

braki ng devi CRXR ASHIPGseWifn thee tIRCEAORRHRAVE s LOISERTT | FSPeRNd t he

el evator i &hpPeldrBfeehyi araaelbﬁaghea@esaﬁavanl R1R2vERBRE lcaN MY | &
itself. 4 Method as defi ned |n(ié¥r2§# c gyterlzed in that, 30 the
h

tracti on sheaSRRterIfGEty Ehe| BeasGrng; FoRes ré”%lVBthg in

the rope groomeshsd tiHiﬁHrl’a&(ithBf Eﬁeadlaevéthﬁ: dlre O cake bEakfdelgraeans
of the brakln de- vi ce not conj“%?s% P’che drive.machine._ 111111 11111

UP 111 I e \F CR\G DT 0FGdPE32 Prakipg; AsUice &i‘P ned in
any one of thﬁot)rmmhmd (ilnaltha drhaéaﬁaauirzee(hndl ddmpirisiagcatt Ledgti on to

decel - i on_pr.od ced braking devi.ce .not canpri eg in t?e drive
machi ne f@ dep® % &? °§"E°#r%3tﬁ%t gtﬁéea\?é’ 61%\/8%0 he BR3kiRPng a
drive ma- chldevi@@ahdmercmpﬁsaed rfacttlw At emadiolné | g appebedddiven by
the traction sheqfe eva car _and . .

éva or Yopes, to a guide rail and/or an

egualizing gear of the elevator and that the maximum mag-

nitude of the force decelerating the elevator car, gener-

15 ated by the braking device not comprised in the drive ma-

chine, equals about half the weight of the nominal load of

the elevator.

2 Method as defined in claim 1, characterized in that
the force decelerating the elevator car, generated by the

20 braking device not comprised in the drive machine, is of a
magnitude equaling at least 30% of the weight of the nomi-
nal load and at most 50% of the weight of the nominal
load.

3 Method as defined in claim 1, characterized in that

25 the braking action of the braking device not comprised in
the drive machine is started first and the elevator is
then braked via the traction sheave in a manner known in
itself.

4 Method as defined in claim 1, characterized in that
30 the traction sheave is stopped and, while the elevator
ropes are slipping in the rope grooves of the traction
sheave, the elevator is braked by means of the braking de-

vice not comprised in the drive machine.

T



count erwei ght suspended on the hoisting ropes, said eleva- tor further
conprising a braking device not conprised in 10 the drive machine and

designed to @g@ﬁgve energency stop- ping performance, chatffionns7gsd in that
t he braklﬂﬁ’ not conprised in the@rive machine'is of a type that

ap- plies a braking force directly to the ropes, a guide rail and/or an

equalizing gear of yLifiof! ! YersRdd L1A! dP o4 TBgE ML {ﬂ%%ggaﬁn f the

force decel erating the el evator "car genera evice (10)
not conprlse@lanmsthshara¢benéEQﬂnénhababeehefcpnedlbuteqmatoabeaelhalf the

wei ght of th a f 7 S vag or
defined in c%glg%%ﬂ E’fé’gﬁgggaggn ze?ﬁﬂﬂgatd%ﬁaééb [ ngg P\;}%%agno

conpri sed |nthehdrdV9vma¢h&nﬁr#§|d§p@n§en§ oorergrad | ke a device, apply- ing
a braking force directly to the ropes, a guide rail or equalizing gear of

the el evagor s 8 Tr achiefos heMeavel eVRd it asS de&m;smsmy chai dp % el ma2S 7,
characterized in that an energency power sup ¥H§an be connected to the

br aki ng devi €8ipeo, tagehherot wibhpd sEHa?Fllmi‘ h&hgavee BRIFHES 0TSBBBIy t he

ctater o tae ot an %?Sﬁ%cwcwe"bwp TR LT PR P T
y su i
not conpri seG°PﬁtFH¥eh91P‘?/es"h’§%ﬂ ocp ghgeb‘éﬁt“%%rrqlﬁ?st'h %éQleﬁﬂ-eBF a power

failure. 10 \dpe &szr@ﬁérnedmpmeiﬂg na9breRihgcievieednbt tbmprisd® brakes
are releﬁged %hr gbgglcah Xeign u géfﬁﬂé) gl!dﬂg&velgké%%ehg§1| 1é_|| [111]
ping performance, characterized in that the braking device
not comprised in the drive machine is of a type that ap-
plies a braking force directly to the ropes, a guide rail
and/or an equalizing gear of the elevator, and that the
15 maximum magnitude of the force decelerating the elevator
car generated by the braking device (10) not comprised in
the drive machine has been fitted to equal about half the
weight of the nominal load of the elevator.

7 Traction sheave elevator as defined in c¢laim 6,
20 characterized in that the braking device not comprised in
the drive machine is e.g. a forceps-like a device, apply-
ing a braking force directly to the ropes, a guide rail or

equalizing gear of the elevator.

g Traction sheave elevator as defined in claim 6 or
25 7, characterized in that an emergency power supply can be
connected to the braking device (10, 110) not comprised in
the drive machine to supply the current needed for releas-
ing the brake and for keeping it in the released state.

9 Use of an emergency powexr supply 154 for releasing
30 brakes 110 not comprised in the drive machine of an eleva-

tor in the event of a power failure.

10 Use as défined in claim 9, characterized in that

the brakes are released chronologically in succession.
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