1 Catch device with an energy accumulator element The present invention relates to a safety brake
device which is, for example, a component of a safety device for lift equipment. In this connection, the
safety brake device serves for fixing a lift cage to a guide rail. Moreover, the present invention relates to a
safety device with a corresponding safety brake device 1to lift equipment with a corresponding safety
device and to a method for actuating a safety brake device according to the invention. Lift equipment
usually comprises a lift cage and at least one counterweight, which are moved in opposite sense in a lift
shaft. The lift caG8GRE THE AMLRENGHE @ RRENDEIGH R8RS Pgard run in or along guide rails. For
reasons of safety, lift equipment is usually equipped with a safety brake device which is part of a safety

device. The safetypaka dlaverRAIALRS Bequids Rilreidhelifirraoe andisrbithe eompisimeight. The
speed of movement of (1e I, cade of ol ine equniepeiant is dnere slowsd down, ot Leduesd,(o zero by
fixing of the safe?_y_gbra[(ey evice 10 {h_e 8uﬁ:§?a rail. Triggenng of | the brake or HXIng 18 cartied o_uot by means
of a speed limitePHOACELGRIEHT B ISR ImMISTRALCAHDRIRMASCIR ELPRIE ETIHRS (i 283E WY I08Y ife
counterweight. Mg Mﬁ&ﬁgmﬂmm?dais@aﬁﬁeideo%, Ifﬁr@xmﬂ!pl& agrdka;(dmetbhmqnageﬁufsgec[fic_ation
EP-B1-1 298 083 hy.conping-ias Jff crdeehis connganariht with a dmilg e aRis ol it speed limiter by
means of a linkage and lever mechanism. The Timiter cable is guided in the shaft head over a cable pulley
of the speed limiter and in the shaft pit over a return roller. During travel, the lift cage drives the limiter

cable and the spéécafiphelifiusaghyisompnitesed Iy chge spekdt lirsist ovia thenligniteipidabtbich atee case of
excess speed ofbg:liftrragifie spredlimitesieckndhe catlenryliey aincadlichecanmitiadifitage drags
the limiter cable Quer thae quuk%]lel rpg#le dnBy tlmgefrriglgson {_atrtpeeaca%eoplsjgﬁe\{ trLlef‘tIiemlthler %aplis %Ctléﬁltes the
lever mechanism ‘&t the it cage an er%gges the sa e({y 5FaRe device i that theimiter cable éxerts, by
way of the linka8 HPREEVER R SefRiniRIKeadRATONNIH thcP8HfetRISARY device affensRiEtaPtRkeift cage.
This tension in tdevibsisagagae e alsioewanisne dige Hshapedaddrrollge rmauntedehjiakerabepseaaf the safety
brake device intg.g, first (frigtiRnahl coniast seMingoAhtheagid g ik sRIB G Ao MBIRR S fgrmed from

plate springs and which is arranged opposite the brake shoes in a pincer-like double-lever construction, is

thereby in turn af39ated RILHS SEEFHE DR ey o' 2engi B 96 in B98ISI FERer RtShanism is
not the actual brakiagi¢droet, hyutmeahs tie tsigrperingtéo ey ifer whels afeistantbke aéviseartHmésfdutive braking
force is exerted Byadf HAHOHIREJO B SREROEQHEAReidite 2 same way of functioning applies to the
counterweight. Monitoring of the cage speed can also be carried out, for example, electronically and the
safety brake device triggered, for example, electromagnetically. The traditional mechanical speed limiter
and the tradition&NFriérEdbRE Bresregdritiaat iRt [RsEnReNiD Re divelAset. P BAEST SPeefiRadigbn US-2 581
297 discloses a Erfety Hieyicesa;ithy @ gipitgriyecirnsigecte dheafelyitbrakigrd evibe, imidnicibiberhnaking force
is generated by g,3pi|RIBY-HIANEYPRL SRR KRauasAleBrke davicrs RS gllRwing

disadvantages: The force store element, be ita spring column formed from individual plate springs as in

EP-B1-1 209 088 ¥eliRadl Syfing GRPIh RY42Y Fei 87 aal NS <3t HogeilRlt Pit over a return

roller. During travel, the lift cage drives the limiter cable and the speed of the lift cage is

monitored by the speed limiter via the limiter cable. In the case of excess speed of the lift
cage the speed limiter blocks the cable pulley, in which case the lift cage drags the limiter
cable over the cable pulley. By the friction at the cable pulley the limiter cable actuates the
lever mechanism at the lift cage and engages the safety brake device in that the limiter
cable exerts, by way of the linkage and lever mechanism, a tension on the safety brake
device arranged at the lift cage. This tension in turn brings one or also two wedge-shaped
and roller-mounted brake shoes of the safety brake device into a first (frictional) contact
setting at the guide rail. A spring column, which is formed from plate springs and which is
arranged opposite the brake shoes in a pincer-like double-lever construction, is thereby in
turn activated. It is thus achieved that the tension force in the linkage and lever
mechanism is not the actual braking force, but only the triggering force for the safety brake

device. The effective braking force is exerted by, in particular, the spring column. The



Failure of this single force store element has the consequence of failure of the safety brake device. There
are countries having safety regulations for safety-relevant parts in lift equipment which prescribe a safety
reserve which would not be fulfilled by the two known safety brake devices. The manner of functioning of
the safety brake device can be optimised with respect t8 preservation of material, the course of the
braking force and thus the deceleration sensed by lift users in the lift cage. According to the invention the
mentioned disadvantages could be eliminated on the one hand by the a_rran1gement of at least two force

store elements iARTERYB Yk EHEIAA TN TR T e f PaHIHI bt MRUBIALPHHE 578PaTPFSEH8T the
force/travel charalstebistiercier/eutViorexaanln eenteapaiisemcetheittatbly mekatienithdriggerdibre elements

can be selected ¢pap diftesend imghcir aynameer dhabiaerdhdddal shameieristiceuwesthrreef are

complementary ”?n ﬁ\e,?pgggi% r@?erénﬁ&aﬁthct)r}g Ighsg%g igoﬁ Jg%lfllr% tof the invention that in the design of a
safety brake device according to the fnvention & washer prOJeéatin'g beyond the outer diameter of the force

store elements is arranged between the different force store elements. This washer, after a defined
degree of compressiarspédiieafitst,vgealkel fporairinsecslanseafty impingestion tirirngd eslgeatedcylindrical

housing which isgagnALANRGAY AThRUTIUACRIIRGNEIKGEARISR FIR & S)FISHnY? accordance with the

invention it is achieved in this mode and manner that the two force store elements are preserved,
because they work only in a region allocated thereto. Moreover, the weaker force store element is no
longer loaded toHtvewvexithase. kAdunthaietydvakeatpeicdsthevddsiol ooty dingdiathrg@svention is a more

comfortable, gentler reppoRseccfithe gatatit bsakedpyics cdihenIorkindiorca ikl tpaigps and is
not suppled. as [y hepast, Wi yhole maimur force, Inaddiipn. fajlure ot the (1L, weake) force store
element means only [0ss of the just-deSciibed Iherdase In comtort and matenal preservation and no
longer automatically faffa¥erafahiiertipee 40z SrafikeciRIVREE NAR KIS BSAPIPRER EbfTAtETcBRsideration

as force storagesatetyenitise tetltis regard, they can be, in particular, plate springs which selectably form

so-called spring columpgyith, plats SREIRG RS S ASFEDRIRRIRSEIeS RE G R RAEAIR)- Hapever,

helical plate springs, spiral springs, leaf sprlnqs or gas pressure springs ius_uall pneumatic) or also
hydraulic spring§ e BIE VAR BFaA T ST WP'&EW%WP\% iOHUIBE Q) RS ARHBEEpring types

also come into cenfsiyleratiodevices.
- The manner of functioning of the safety brake device can be optimised with respect

to preservation of material, the course of the braking force and thus the deceleration

sensed by lift users in the lift cage.

According to the invention the mentioned disadvantages could be eliminated on the one
hand by the arrangement of at least two force store elements instead of only one and on
the other hand by optimisation of the overall path of the force/travel characteristic curve.
Moreover, in correspondence with the invention the force store elements can be selected
to be different in such a manner that the individual characteristic curves thereof are
complementary in a specific manner. Beyond that, it is a feature of the invention that in
the design of a safety brake device according to the invention a washer projecting beyond
the outer diameter of the force store elements is arranged between the different force store
elements. This washer, after a defined degree of compression of the first, weaker force
store element, impinges on the end edge of a cylindrical housing which is open at one end
and surrounds the weaker force store element. In accordance with the invention it is
achieved in this mode and manner that the two force store elements are preserved,
because they work only in a region allocated thereto. Moreover, the weaker force store
element is no longer loaded to its maximum. A further advantage of the design according

to the invention is a more comfortable, gentler response of the safety brake device. The



Plate springs basically have a digressive characteristic curve, i.e. with increasing spring deflection the
spring rate (spring constant or force storage rate) exponentially decreases. According to the invention
plate spring arrangements or force store elements having a progressive characteristic curve
(exponentially rising spring rate) are preferred. Howeve®, according to the invention the resulting
characteristic curve of the force store element combination at least provides a preferably progressive, but
at least wholly or even only partl Iinearl¥ rising, characteristic curve. The resulting characteristic curve of
the force store eﬁ’é?h@ﬁth%BHﬁlé%dW AR ROH-BoPrleavRPlies: S D dhe Bﬁ?ﬁt"é‘{{f\ﬁﬁ?&?tﬁ‘é"%‘ﬂﬂr‘édge of the
cylindrical housifigaenpimgediton tfedueashtnedfidttiwektoporie terccoenmessieand diieldsstofiieaker force
store element afngbieptiealinedag Rlserisn ahthefekingdscrisup ehthrsrietulimka sgvice can
occur. However,f a lﬁ}reeg?iﬁgde %ergigé} é{ag%rﬂ(te oJegli ésafety brake device according to the invention allows the
second, strongeraforce Store elementto connect,eby its characteristic curve, seamlessly with the
characteristic curve of the first, weaker force store element so that a constant overall characteristic curve
of the force stor@lekaient somiinatianinescdisiddanieyas fregasdese efevieathiemtiresovgsad| alegracteristic
curve has a nongganstagpy 85:‘?196\2@%9@%%}% (IR OSRIRBH G IP L SIRE SIRPERHAD RSO selected

that exclusively the first, weaker force store element comes into use in the case of, for example, a faulty
control. The secBRIf SRUMyEPEIEIMETEREd GRS ESMELT RO U BARY inTAYLES5e R Bxsmple, a
support means lsieakagepandsihendsgleef fprows corgescieebsherepitiysTivisu plyartarenatiaptatidae of the
characteristic curygificthRAESIRR HRIPROIARR SHAHNKS QPRES) Usr thePassHiiftides exagple in the
case of recordin% ép]ﬁoglgsﬁusr%nﬁe gst%?s'[(i)opo% 01|°n nggrt%(ipagoa more economic exchange or maintenance
of only that force store € erhe iICh'was ac uaﬁy affected. The constancy of the overall characteristic
curve can be technically realised in that the second force store element has such a high spring rate that
compression of tigdanthgiosaselaineatéspairatiaeamyr fiaendie ot 0é.impingingaeithepend edge of
the cylindrical housing AR RSNt [ pRPENGI b RbsebUs ARy Bkl bR aRsaEbRd gampression

force - and thereby caused restoring spring force - at which the first store element drops out is identical
with the start-offARIRIESY e LA 1N X fora MR AERITRENL AEIRHE) ST £ 8N I¥a8iAg
monotony, of thewogerssiveheraiemeistic curve (bstintitdyspsing sshiacmete)istie pefeedcahionevasver, also be
realised in that thecwalidng regianz ffdhenores Hinie flemenisie P &t deasslarthsrodiaidhe sum of
the individual characieristi cUpves gives.ihe desitedesuliantoveral characterisie urve, greover,
according to the invention influénce on the o Erall ChardCenatie cuve Is achicvapie’in that ?heycylindrical
housing and/or tPRIYA8PRIYISBRGIE HESIgHEY E9Me resilient. The cylindrical housing can, moreover,
optionally be formed from a disc and a tube. The disc can in this connection for reasons of cost be

identical with theryashesePaAUAR G \WROTGE RIPTE EleFD IR CYIRHIGALAQUSING Hofbe can, in

addition, externally surround the force store element, but also be constructed internally as a spacer

sleeve. For the WS ot d 8B A RAINERAT SR 6 hEtRs bk el ety SPHR RGN 19551 80ided
internally or extehealtgshefartth&nysrefensddribrizodipestiof of dafdiptbraiekatdoice siccoetimgnbathe invention

comprises a biagigfAeidemiontbe R estYeIeiennants. bRl ¢ands: realisadyfersxampie taq simple
and known manner by means of a screw i & threaded 'tsle{ave hicg gre so arraré%ed at s;anring pin that

. occur. owever arpreferr é: ?SI n varian a éa‘f’et . I‘q e deyice a orfilr(w]g 0, .,he . .
rotations of the screw compress or relax the force store elements displaceably mounted at the spring pin.
However, this knidX@RIBR 3!y EAEEFREL RIANSRS OVGRIPIPIS SlearegeinEaraRToPifiy (BANRERIFEMtion of at
least one weakeasum_d e_édeaag;n@imaagamfmssi@wrelemm fBsaonesrpaloied Syriheldaninteat adjusting
movements of the biasingdeVice ActmrslisiebCanRadpminanty Nl Aa e WRRkRS foscgstore element.
Biasing for the second, stronger force store element is - insofar as the force store elements have
separate, mutually connected working ranges and do not overlap - possible only if the cylindrical housing
impinges on the lssiver. fegadesssaltwhethectse ofethk finstaciersiter fonce ore atevcenttanteas no longer
in the realm of jugianyibjRen biHea RiagoR¥ap e MevtiaNsRrevidadsokan IBOraesdiuir) aiato also be

iment of a safety brake

able to bias the seqond, stipnger foree, storg element. g urner prefeed embodiment of g,53ic
device according?olfﬁe invention provides a spring pin Feaefuring difterent 6uter diameters and thus

abutments. It is &St ity EBPFSpORBIITRS B sTHGESiREMRR EPLERASAIATERAP B AT AR S8 tresses
only the second;rstrengseforClerséasenpke naediipiorshieaas besikage hievea kigssicidrapsassnhottbins
exclusively for this,seaand. strengerLiniee sigpalsmantia it lerReamplR.apageryashaipigre used.
These spacer washers impinge on the abutment after release of the biasing device. The spacer washers
thus limit or the abutment thus limits relaxation movements, but not compression movements, of the force
store element. In order to be able to be subsequently mounted, the spacer washers are preferably formed
to be crescent-shaped and can be plugged onto the respective outer diameter of the spring pin. The
spacer washers are securable by an enclosure against unintended dropping off. The use in accordance
with the invention of a biasing device additionally offers the advantage that in the event of possible



Instead of abutments the spring pin can optionally also be designed so that it has a continuous, identical
outer diameter, but forms detent positions for the washer, into which the latter can be rotated in the
manner of a bayonet coupling. The axial adjustability of the washer along the longitudinal axis of the
spring pin and/or, however, also an adjustability in the game direction as the cylindrical housing leads or
lead to a further variant of embodiment in accordance with the invention of a safety brake device in which
the spacing between the cylindrical housing and the washer can be adjusted. The stroke of the first force
store element cAlPHORNSS LR BHABFAEIVAHSBATSI Y Y SRR UL St B RS Yerew. 6
force store elemdinterbRoseseipatiates, ofiondiesdsking of therelpennenustrehgeydoron atterapEnob ntdy
corresponding bigsingdeyiresiear ariiaplindecrranideg.ard a spring pin, which then has three different
outer diameters. In this connection it has to be noted that the weakest force store element is arranged on
the largest outer diameter, the middle one on the middle outer diameter and the strongest force store
element on the SHRIFESEENRYT ¢idthcter i aariey PiaRe e GRie Reciasiieg ho rarised entiert gieferably
generates the brakingifaice Byraessant agsoweted ﬁgrir@)mdwmﬁ tosmeahisasssindividbial fokate springs

lined up on the sprRO IR, RIS,ERRRES G thEHP!Ale ErBWQﬁ %3P ng?nqrr@fn&%déndseagé gf igarallel or

in double or triple arra%%ements in series or in parallel. The individual plate springs are preferably made

of stainless and HEAE gfﬁﬁi@p?i’hﬂ”@t@’é‘@eéom|Hﬁ‘?ﬁfﬂ°&%§%?§ﬁ8‘Ht%?Wﬁ)ﬂ?ﬁ%‘§é b%gr example,
copper alloys (CeBn@ssluBiRE anghditiest by opsgedirestondnswmgl f@ceatlae mhicortohriostiateresanadium

alloys or, howevgpnaae RHepselains DS RN ACSQALINEHOLNE BMBBIRRINIRIRIEPIHRgS QfefERP 2
according DIN 2993 are %eferrﬁcl bgt the use ofstplate ) n s of rougverg rothB is. also p033|ble

The surface roughness of the’ plate Springs IS pre e?agl 28 At SR GaTUae are stated

by way of exampfehstityte |@Wﬂ1ﬁ’ﬁ‘%‘§6§b@%‘f\tﬁbq@ﬂ/éﬁ¥m% a@mé’@é FRESeL Je Mty @EEBedance with
the invention, ofratieasbiane foealkasrartbsicangeicfRicatstéase elaynenthuitihdislenasitispriny iyees, but also

with different dirgensionsy B‘%ﬁlrvgé,agl?et?"th!enHS&%'&‘%%E%JJ‘W&%%MQQ&H&F@r&ﬁﬁea”‘ﬂﬂﬂ?@é%ﬁa'

combinations. As already mentioned, a safety brake device according to the invention can be arranged

not only at the IR HHR R EE LREERARIGRR. Wﬁ@'&&?@f@%‘?ﬁ% GRVIRE BR'TURHE PdRebe placed
on the lift cage dhenytindrcalimesingight/istié feskxaspleratdtsmoeditrsrieshientof, but also at the upper
side thereof. The afore-described safety brake device has the advantage, by comparison with safety
brake devices w. |ch e support means itself, that Recure emergency brakl always be

Peh At an e suppe Flenebraling san.alyay

ICal NOUsSI can I, O tonal ISC. a
carried out |rrespect| A suUpporCmedns breakage or ir espect|ve of the point a the support

means breaks. Fif¢HENda AR ERHE8 B8 rB?%%?éﬁPﬁrﬁké’é@iﬁéb%d@ﬁjW?@fi@&?@ﬁﬁ@@?ﬁl&ﬁ are
improved hysteregisfetiaracieristscand simgldigdddisassersibly ovhepereteasingdbesafeiyehiake device

after use or repaif, o5 MRS ARFBCSORELHINGR: BIRCEs3 BN IIAVR!d GRSy 4s a spacer sleeve.
For the weaker force store element it does not matter whether a travel limitation is

provided internally or externally.

A further preferred embodiment of a safety brake device according to the invention
comprises a biasing device for the force store elements. This can be realised, for
example, in a simple and known manner by means of a screw in a threaded sleeve, which
are so arranged at a spring pin that rotations of the screw compress or relax the force
store elements displaceably mounted at the spring pin. However, this known biasing
device in conjunction with the arrangement according to the invention of at least one
weaker and at least one stronger force store element is accompanied by the fact that
adjusting movements of the biasing device act exclusively or predominantly only on the
weaker force store element. Biasing for the second, stronger force store element is -
insofar as the force store elements have separate, mutually connected working ranges and

do not overlap - possible only if the cylindrical housing impinges on the washer. As a



newly divided up into two or more travel ranges. A safety brake device according to the invention can also
be employed on inclined lifts, drilling apparatus, shelf stackers and other person or material conveying
installations. Moreover, it is suitable for safety-braking not only of downward movements of the lift cage,
but also upward movements, which can be caused by, for example, faulty controlling. For this purpose, a
safety brake device according to the invention can also be attached - optionally additionally to the
previously disclosed modes and locations of mounting - turned through 180 degrees at the roof of the lift

cage. The presefitapflitsictraiekiBe dsh18aSE s forl RS fST R I ME R RIFEASAE Hnisaleed in series,
such as, for examglenypiangbobhubassof@ntiecdhfesimystapeosidddgs @ked lined up on a pin. The principle
according to the invention can, however, also be realised by force store elements where one encloses the
other. Thus, for ”ﬁﬁﬂgle the weatléerlor %1ee?sr§ on %gé)rt%e store Iemente(r:e?n have an inner diameter

. . [, powever also e second, stron orce store element
which receives t &r 161Ce store Element. Further or advantageous MboAMents of the saafety brake

device accordindH8' @ RIOEREGMBPEMETE el redpHIMiAGI Y s Feer HR L UIFRRNBIPIRECSShjects of
the dependent clagminglpie fedenarceirueneldstisncepastoidtinadiscloauns. Thesipyssibierwithexplained in

more detail sympglically-and Bayay RIRLTHRIG W NRRASESIJIAUIRS HAsJAUWRS e daspdbed

conjunctively and generally. The same reference numerals signity the same components and reference

numerals with diffEYR iIREESLOMERISRE T R AUPRay Ul SaYE Gt Srifsy ABHPOH RS SiFte84se: Fig.
1shows a schenfatithisestiomal iHusnggidarod |ifoet)eipmentinvitiet Saferaneldcepaitt avasifety brake device,

which corresponggyvitthte sparentakHe OfiBR R Bn8he abutment after release of the biasing device.
The spacer washers thus limit or the abutment thus limits relaxation movements, but not
compression movements, of the force store element. In order to be able to be
subsequently mounted, the spacer washers are preferably formed to be crescent-shaped
and can be plugged onto the respective outer diameter of the spring pin. The spacer
washers are securable by an enclosure against unintended dropping off. The use in
accordance with the invention of a biasing device additionally offers the advantage that in
the event of possible disassembly the force store elements can be released from their bias

in controlled manner.

The biasing of the first, weaker force store element is then carried out in known manner by
actuation of the screw, which engages the spring pin, after biasing of the second, stronger

force store element has been undertaken in the afore-described manner.

Instead of abutments the spring pin can optionally also be designed so that it has a
continuous, identical outer diameter, but forms detent positions for the washer, into which

the latter can be rotated in the manner of a bayonet coupling.

The axial adjustability of the washer along the longitudinal axis of the spring pin and/or,
however, also an adjustability in the same direction as the cylindrical housing leads or lead
to a further variant of embodiment in accordance with the invention of a safety brake
device in which the spacing between the cylindrical housing and the washer can be
adjusted. The stroke of the first force store element can thereby be set optionally in

addition to the afore-described biasing by the screw.

A further variant of embodiment in accordance with the invention provides three different



Fig. 2shows a schematic sectional illustration of a safety brake device which corresponds with the current
state of the art; Fig. 3shows a schematic sectional illustration of a part of a safety brake device according
to the invention; Fig. 3ashows a preferred variant of embodiment of the safety brake device according to
the invention of Fig. 3 at the time of assembly; Fig. 3bshows a crescent-shaped washer; Fig. 4ashows an
illustration of a cumulative overall characteristic curve of the force store elements of the safety brake
device of Fig. 3 with a non-constant and progressive course; Fig. 4bshows an illustration of the

cumulative charf¥5 SR BIRBtthe TUr SRS dIERRERE T (MR fOR YUk S HREGE BRI G with a
constant and pretgessise colesEnEigy Aishiayvdexitésustraiohootiliiereupriatdeacbagagtenstigrcurve of the

force store which then has three different outer diameters. In this connection it has to be noted that
the weakest force store element is arranged on the largest outer diameter, the middle one
on the middle outer diameter and the strongest force store element on the smallest outer

diameter.

The safety brake device according to the invention preferably generates the braking force
by means of a so-called spring column formed from individual plate springs lined up on the
spring pin. In this connection, the plate springs can be arranged in series or in parallel or
in double or triple arrangements in series or in parallel. The individual plate springs are
preferably made of stainless and heat-resistant spring steels. Coming into consideration
for that purpose are, for example, copper alloys (CuSn 8, CuBe 2) and nickel alloys
(Nimonic, Inconel, Duratherm) or chromium-vanadium alloys or, however, also porcelain.
In principle, according to the invention plate springs of Group 2 according DIN 2093 are
preferred, but the use of plate springs of Group 1 or Group 3 is also possible. The surface
roughness of the plate springs is preferably Ra < 6.3. These materials and values are
stated by way of example and it is within the scope of the invention to achieve the
assembly, in accordance with the invention, of at least one weaker and stronger force
store element with different spring types, but also with different dimensions (outer

diameter, inner diameter, thickness) and materials and material combinations.

As already mentioned, a safety brake device according to the invention can be arranged
not only at the lift cage, but also at the counterweight. The safety brake device can for its
part be placed on the lift cage or on the counterweight itself, for example at the underside
thereof, but also at the upper side thereof.

The afore-described safety brake device has the advantage, by comparison with safety
brake devices which act on the support means itself, that secure emergency braking can
always be carried out irrespective of a support means breakage or irrespective of the point

at which the support means breaks.

Further advantages offered by a safety brake device according to the invention are
improved hysteresis characteristics and simplified disassembly when releasing the safety

brake device after use or repair or maintenance operations, since a single travel range is



elements of the safety brake device of Fig. 3 with a constant and linear course; Fig. 5shows a schematic
sectional illustration of a part of a further safety brake device according to the invention; Fig. 5ashows a
schematic sectional illustration of a part of another safety brake device according to the invention; Fig.
5bshows a schematic sectional illustration of a part of yét another variant of embodiment in accordance
with the invention of a safety brake device; and 9 Fig. 1 shows lift equipment 100 with a lift cage 2, which
is movable in a lift shaft 1 and which is connected with a counterweight 4 by way of a support means 3.
The support me3RYISALRIIEh VI /SRS LAUFNESGRey 5 of a drive unit 6. The lift cage 2 and the
counterweight 4 are guided by means of guide rails 7a and 7b extending over the shaft height. The lift

equipment has a0 44RETHAAGL SEAIQY MG @RGUBPBEMAR-SIRT YR Belehaftondr BRNREMBS REDrey with a
second-uppermog siprey, dogr.d.Juiingr siorevs with Luriner siofey,doars 10,9003 Ipuepmost storey with
a lowermost storey 005 M e Ve VAT B anda speeaeilmlter 13, Which at & ditferen speea' stops the
lift cage 2, are alMMarReEerif i sHigPisdacsaEERRIE PelrpolkOruspEEt veodnBNEs el bre d#£3e14b is
arranged at eachwfdvoupppasite sdesef thaclftange chasuli isyarticaiatepdoribryldboagmng. ake respective

fulcrum 15a or 1zh. Moreqver, éﬁQPe?%}Qk% Ig¥GEe 4Rc ARGl FRIACSIACMILR A NBIERr SakiG49 of the
speed limiter 13. The limiter cable 19 is guided. in the shait head 12 around a cablefpulley 58 of the speed

limiter 13 and in @WPPRSH BN P PELRFRYBHRY SHSTIRNGPAGR 2% 'RAAEATR ¥ dROYE e limiter
cable 19 and théuspesttirof thel Bft degree2 & tmorithd dhbyifttregpeed sensor 13 via the limiter cable 19. In
the case of excess speed of the lift cage 2 the speed limiter 13 blocks the cable pulley 58, in which case
the lift cage 2 drags the Imiter cable A3 ateund jhe cable-pulley 28 Buc to e Telign at the cable pulley
58 the limiter cablé L8 8xerts & tansion force on the doubie fever 14a i upward directionn
correspondenceSHAi tTECArASW i RSB 2 80rMeLRS HEt DR B HN ¢H dr e M| ERERIBAA FotaRES/RISBLA a fulcrum
15a. As a result,pon the: priediandcadraiatjan tisetiansitvtiedinhopeand ayebtosadiyeway ot lskage 17ato a

safety brake devige,16a. (NG RIGE AN HIOMRYE TIRROTRY @§a‘rﬂ§|éi,ﬁtr‘?éilb!}'@am&”6r1&9 B geggrdance with

a preferred embodiment - as illustrated - is equipped with a second safety brake device 16b coupled with
the first safety bf3iK€ RIS TBE tHA AR VEN 44 3UBIRORANS (& RS RS B A FRov8Mfent to a
connecting rod ¥ememheans of a rigid, approximately 90-degree angle arm which at its vertex is
articulated at the fulcrum 15a to the lift cage 2. This connecting rod 18 in turn presses on the further,
second double | ver 14b ngch similarly to thcﬁ first doykal]% lev, 2ris fog(meéiefrom a régédﬁgaggr%gmately

90-degree angle gpmeér%uqa\{g t%ﬂel s %e?%&oatrqﬁrét?ui)crum % Prﬁ% firt cé’é:g 2% pressure of the

connecting rod 18&8 b ASdRicEE aCRstaERAN P ehe drsigsredidiie paUBMATY fRITihRIrFLIaPENSMitRd by a
linkage 17b as adtpaitwntoaiesnent to the second safety brake device

The reference numeral list is a part of the disclosure.

The invention is explained in more detail symbolically and by way of example on the basis

of figures.

The figures are described conjunctively and generally. The same reference numerals
signify the same components and reference numerals with different indices indicate

functionally equivalent or similar components.
In that case:
Fig. 1 shows a schematic sectional illustration of lift equipment with a safety

device with a safety brake device, which corresponds with the current state

of the art;



10 16b. The illustrated safety device 200 thus comprises the speed limiter 13 and at least one double
lever 14, which triggers the safety brake device 16 by a traction force by means of the linkage 17. In
principle, however, it is also possible to couple the traction movement of the limiter cable 19 with a lever
arrangement which triggers the safety brake device 16 fot by pulling, but by pushing. The endless limiter
cable 18 is tensioned by means of the return roller 21 arranged in the shaft pit 20, wherein a roller axle
mount 22 is articulated at one end at a fulcrum 23 and carries a tensioning weight 24 at the other end.
The support means 3, as also the limiter cable 19, can be a steel-wire cable or aramide cable, a belt or
band or a V-beltfg.\2ri bbed-lsbiiw§ig. Zixehetnatrsdibpahibves aienac extiofedy iusteatiovica wafety brake
device 16 corresponding with-fae sysnestatatieRitheestad dpigeastore element 27 is constructed as a
spring column in that in each instance a pair of plate springs 34 in series and thus-formed plate spring
pairs are then in turn lined up parallelly on a pin 33 with a longitudinal axis 55. The force store element 27
can be biased with-the help oTR\WiadisR VAR FEIANR HHSHGHR i sh 36! fh@ SANPASREFKSTIETIFE pin 33 is
mounted in eyes 32a, 32b of dvakeihguenvPacHp; wherein the latter are mounted as a symmetrical pair
respectively in rotary bearings 31a, 31b and are formed as double levers. A spreading force of the force
store element 27 thus acts on the opposite lever ends of the double lever pair as a pressure force F,
which is formed fi8nithe sun?MRe?aBEIRITE L HRSBAs Bt L PGIREVetol e F ity P2KG 1 YREssure force
F is the pressing pressure byaadtichngio thrakeestioe 928, P8Bheitinbellesdemis 38a, 38b grip the guide
rail 7. The brake shoes 28a and 28b are of wedge-shaped form, which is not apparent in this view, and
are each mounttf:d ir%tz)a roller g%% ?éQa oSrCBr%g)S. It igq[k/lversakéy_ achieved that the traction force or also
pressure force, which’is described mclg?gﬁ, opﬁ[i)e inﬁage’l? suffices merely as a triggering, activation
force for the safety brake device 16 in that one brake shoe or also both brake shoes is or are held in an
initial braking posigiora The astisalduakingrtaigedr ot dheitoikecostose elarmantiié e@scospréfgressisted
reaction to its compression inaccordanae withdopke siaw adlied fuldsuppuianaticaly fupdo the
friction of the brake shoe 28 against the guide rail 7 and due to the wedging action of the 11 brake shoe
28. Fig. 3 shows schematicaly°#°a38&cttiat illustration, an embodiment of a safety brake device 16¢
according to the invention. By contrast with the safety brake device 16 shown in Fig. 2 it comprises not a
solitary, single-stggleforce sterg/Rlemant#didirantoramstanr elpmentcabinatinmhateradighds formed

from a first force store eIemenF 27a and a,seco c{fo cekstoc{e eIemFrE.ZYB. TQ first store element 27a is

. — ments  of h%4sa P/ rake,. devjce o 1g. . Wi ﬁ a_ constant i’;lr“ .
a spring column consisting ofepﬁate springs 34 which are’lined Up as sﬁrlng plate pairs parallelly on the pin
33. The second force store elBRYERRSIVAFLROFATS a spring column of plate springs 34, which are lined up as
several serial triple arrangements parallelly also on the pin 33. However, the most diverse arrangements
of plate spring cepgbjpations Ug\ithin 6 SEBRS QNS MSRRCHPEEiRREIRR Y bRy Allel ghalso the

most diverse arrangements of force store elements, i.e. also other kinds of springs, for example spiral
springs, leaf springs, screw-pia8 €PrifG <6 e REAKE USRS SbMRafBRRaRPe8: YEY come into
consideration. According to tleeurseention the force store element combination 30 is formed from two or
more force store elements 27, which differ from or complement one another with respect to the spring rate
and characteristic curve theregf in a mgde and manner.according to the invention. The first force store
element 27a is elﬁga%sed by ascgﬁmsd%csg?'ﬁrgégfnsgeﬁngh@rjgr %?anééad%"ér}eoey %?%%Hn%?eases{'osf)]r%%%his force
store element 27a an end ed§@Vi¢¢ BFepEiRgIAEANVRBIAINg 40 presses on a washer 37a arranged
between the force store elements 27a and 27b. As a result, with an increasing degree of compression of
the force store ejgment comhinafion 30 AamAESRIRN AU MR HArRRleMStrdasRAFBRLR0d an
exclusive compression of the second force store element 27b - which here, as illustrated, comprises a
greater number of and strond®&[5RASPARE BIERINAHR the force store element 27a and thus also as a
higher spring rate - begins. A further variant of embodiment, which is not illustrated in more detail in this
figure, but againgiy agcordaneginkhhtbeninamiiossprayiflesasshtionaliviooek RiRYiRUsrdrssribed an
adjustment possibility of the r(rgaz)(iorglliurre1n?onrrzli res aiocneofitrbﬁ]gri%ew%%kﬁr fcs)g?éa{ Sttﬁa{ e e\m:%nt ZJa in that a
spacing 42 between the end e'(T:l‘ge Ot the cyflnd]rlca housing an 573 &anbe regulated.
This can be carried out, independently of the bias by means of the screw 35 in the threaded housing 36,

by a further scremigaggustmensgiiows a sectional illustration along the section axis A-A of the part of the
safety brake device of Fig. 5b.



12 the cylindrical housing 30. A further adjustment possibility of the spacing 42 can consist in that the
washer 37a is so connected with the cylindrical housing by means of adjustable detent positions that a
compression of the force store element 27a is possible, as before, up to a value of the spacing 42 equal
to approximately zero, but not an increase in the value 8f the spacing 42 beyond the desired value of the
bias of this force store element 27a. Not only the biasing, which is known from the state of the art
according to Fig. 2, by means of the screw 35, but also the afore-described adjustment possibility of the
cylindrical housing 40 act - due to the fact that the safety brake device 16c according to the invention
comprises a wedler fofuavstbiteeglepment 200 withl z [Streagge? fotuehsio reozkiirantallith sheftclusively or
predominantly oplyipnishemmeakarfarce skrReRlIRMANE by AREbNMOEBHIEREORIE! fRreassipER element
27 can no longgr be biaseduithoLt imping over e preceging woring rands.hich respapds earlier
of the first force Store element 274, 10 Order o overcome this 3isad?/an%age, A further and preQerred
embodiment of &SH#TERNOEAke &% iBIRECBYdNRIE M WARRISN BraRddés afcadigISIithOFIRE washer
37a. According teethie.inventinredhipraciu atabdity ipelasignadrep dhatdheppashestIiasannat gnave out to
the left, towards e, weaker iigesipie @WLB%ZJ@.%%%@%@&%Q 808 iRl aspRd ostHons. To the

right, towards the eye 32b, the washer 37a, however, follows without hindrance pressure of an end face

44 of an outermSEH LTS HRG BRI US B BTR F el S a L el TROSY HYPY Aot bint B thE respective
design of the sprinit) & atel diffeeed die et evhitieatorciffstene spleani stitp@ Tbedificc oe Poie starmetement 27b

- the pressure ofhesapdl rdge141 pbihacylinddeal ReysingAbUbls aftriauadpydbis disnlgsgability of the
washer 37a to onecﬁl%? tthat the secan ess(t)%otﬂgqr force s}o({e elem?nt 279, as.seen t():X |ts§Ifatcgn be

. e W0, Opposite Si Ift cage nd-is arficulate .
biased, but as béfore can 4eShBe compression and %xpansmn movements. oweverg,’e‘{he expansion
movements do RBERSEEER M iFiEB&PRIELDN the bias. Figures 3a and 3b show by way of example how the
inventive feature of the separate capability of biasing the stronger force store element 27b can be

technically rea”ﬁ\ﬁ&e&%ﬁtﬁi% Inadieralongdhe Hi%%&@c%ﬁ%‘étéﬂfr&ﬂr??ﬁﬁmﬁé?m gi %ftﬁé*@é%ﬁdiameter

than along the length of the force store element 27a and thus forms an abutment 47 for the washer 37a.

By means of a bi3%fgldeit8 YB$I520E S35 drd e e 4h FARECEIR 58P P18 Phted,
against the waslier Sredhaitepld @nd 61 thsfppisSib e atthe tienerofolld 2d4seiygafahe, seedfid force
store element 2 gaferitgrRiastie it repeaht toafasiediReal anfeas dagiedifondnithed washers 45,

which are of crescggé ggas%(ra ﬁn\(ljlaa} e I#% éarq:gbr?etrfg smaller diameter of the pin 33a, to be inserted. The
biasing device 48°C8N Slﬂ)sequent yeoe removed and the force store element 27b has, due to the
thickness of the washer 37a, plus the thickness or thicknesses of the crescent-shaped washer 45 or
crescent-shapedn/\lasbass éﬁgib&d@ﬁﬁ@@l dex_r@l it baas. oTihis ﬁiﬁsarihacéttqefm&babemhmdimamtebas t_he
consequence thagthe, inner.diameisr o140 HrshIiqre e airMet 64 IhIGRIE HHIa 488 fyaer diameter

of the second force staore element 27b. [n order to safeguar %?alnst unintended dropping out, the

! _ d
crescent-shapedWASHEFI A A0 EH5aP G IFE Walifel iR calhd %Rt a. RRIPRRIhdi8to the
abutment 47 canleubte Iydo ke oh inptived thiee pliorconsiges pdriven geartishwingcirroandbiectiene?g-cdhurected. In

this case ;he %@E\Qé%eg?tﬁ%dggbi@%m@ﬁr@&f@@gﬂ&pﬁfgf&;}ﬁﬁﬁiﬁeﬁhﬂﬁg%%F Eﬁﬂw@%r&‘é}:ﬁaﬁkﬁéﬁ like the
wasner a. IS can be of advantage with respect tp a ni r ceptance of t snear rorces arising in
tho washars 37ARE LR AR R B A v R S o sk SR it
centrally arrangd§aveaRePgsreeriare. dienraft 27 ah el lifPa i art S B EFOrRECEor® tore
element 27b is Qym;eofemmpia:tlt eamuadsat_éxe-revaiﬁﬁﬁewhmeim@qaerﬁa{fema}dest_&ai@I perctice will
show whether, fop, eXaMmale /5 of SHMIHARE Heihe SEANEERNGE Bide £ 1eMaRbAR IRAshialy arranged

and thus the compression movements of the weaker force store element 27a are performed more or less

. € re p
without involvenfERTS RRLFRYEEISH {Q 3158N06ALN QI A8 BrPEFr Ah R SR RRP M lAIN dAa% Busing 40 at
the outer edge, dngteadvlogechsapdssyelteroivnpdiofitter s3lab S Igsun Béprefiwdidt fargedsombiof stability.
Thll_JSd for f;:am P&%nﬁg@iﬂ%‘l@@ aWhﬂFi&@%E’é&@Q@ﬁ?ﬁéﬁf{ﬁtﬁé’f %@n@%lﬁb@?%lﬁdﬁ%ﬂw{i@if?ﬂ&ﬂl&hf
cylindrical housi . An exemplifying composite characteristic curve orce store elemen
combinaton 30, Lol DRI SLa A M oL R o L] P e I B9% 18 he second
force store elem@HEPFIEGE OFiNG 1B} FTY. (B dHicTHOstHake Pinhh dih g rFiglie #repspig. Aatheis apparent
at the outset thatantiavebsr¢aorspresspodegsal iotzeso dbes rinualsaeverrespand Wik ia presgure force F

equal to zero. T*ﬂjén@mﬁéé%% MH'RE&J% i§7b as a traction movement to the second safety brake device



necessary in order to excite a spring, is generally the so-called breakaway force. 14 However, in the
present case it is a bias V which is superimposed thereon. The characteristic curve of the force store
element 27a assigns a rising value for the pressure force F to each rising value for the travel s. It is thus
regarded as intrinsically constant. In addition, it is progr&é&sive, i.e. the pressure force increases not only
linearly with the path covered, but in an over-proportionally (exponentially) increasing ratio. The
characteristic curve is in this case a curve or a parabola. The dashed line continuing the characteristic
curve of the forct®8tore element 27a illustrates how the force store element would further behave if the
end edge 41 of the cylindrical housing 40 were not to impinge on the washer 37a at the point s1. The
characte_ristic c;rm@ ;}%,Qﬂgtgg%@y f(gg@gesg@_@ tﬁ[%r%mpaz%is?alggg&gaﬁq%@ as m{gl;gﬁl(éajgy gﬁ@sta_nt anld
progressive and would, without the, prior actjon of the weaker force store element 27a up to the point s1,
et with 2 O RS o T RS R S 1 LB BE T IO R S LIRE L i
corresponds witfedAKREE 3 the ERBCENyEIeYRthitIfeva SRET 7 40 BRuRirdlelRCYBRCBI aIBPsClo a lower
value than shorttydoefaeelzanid. ibheith ek chasagsaristi ovaishveigoe ihméasiegintkevient eomtbination 30
is thus non-consj ’%Ellﬁé’-tfﬂ?ﬂi@%[%ﬁgﬁi.ng shows a constant course of the overall characteristic curve of a
force store element combination 30'. As illustrated, this can be realised in that a characteristic curve 27a’
and a characteristic curve 27b' intersect. This would in turn mean that, even before the cylindrical housing
40 ends the workirgeratiess tmicirsitfierd8 isttresoleat dytPdals afsbeoatiforotesWir@redopserit 27’ begins its

work. A commonr¥arkingol aieeeth 4 stk resulis 27 hissarnibe deghinicaliy realisggufrrexample, in that
the first force store element .27a’ has Teg}rtﬁharﬁcteri%tic]%urve from the g%intss % ortri]n ert1eral has
i str

?
. alrries a rensioning w t other en [ ort mea as als e Ier
overall a linear c%aracterls iC curve. Igne C arac?erls iccurve of?H%psecon , onger?orce store element

27b' can also beCRABatraiNthe PoiifesYis GelpAhPE iR 6pPIBsitebRl the NRTEash2of R hafacteristic
curve of the firstrfiosee-iséare element 27a’, so that the sum of these two linear ranges gives a resultant
characteristic curve in a desired range. However, the constant characteristic curve can also be achieved
in that the working range of the second force store element 27b' begins seamlessly where the working

range of the fordd%tdreEEMANTYY a1 diie i AnEHIPNR. thERIRR storPlamYUAKS P84S pieisely
matched to one emathiEmdinghaithSpeingrreriestateadidhenattenionetisiorefelhmedrdpre ssitty aftetiSis

a spring column in that in each instance a pair of plate springs 34 in series and thus-
formed plate spring pairs are then in turn lined up parallelly on a pin 33 with a longitudinal
axis 55. The force store element 27 can be biased with the help of a biasing screw 35 in a
threaded bush 36 and a washer 37. The pin 33 is mounted in eyes 32a, 32b of brake
levers 29a, 29b, wherein the latter are mounted as a symmetrical pair respectively in
rotary bearings 31a, 31b and are formed as double levers. A spreading force of the force
store element 27 thus acts on the opposite lever ends of the double lever pair as a
pressure force F, which is formed from the sum of the absolute amounts of the force
vectors F; and F,. The pressure force F is the pressing pressure by which two brake
shoes 28a, 28b with brake linings 38a, 38b grip the guide rail 7.

The brake shoes 28a and 28b are of wedge-shaped form, which is not apparent in this
view, and are each mounted in a roller cage 39a or 39b. It is thereby achieved that the
traction force or also pressure force, which is described in Fig. 1, of the linkage 17 suffices
merely as a triggering, activation force for the safety brake device 16 in that one brake
shoe or also both brake shoes is or are held in an initial braking position. The actual
braking force F of the force store element 27 - as a spring-assisted reaction to its
compression in accordance with Hooke's law - then builds up automatically due to the

friction of the brake shoe 28 against the guide rail 7 and due to the wedging action of the



the first force store element 27a’ by the cylindrical housing 40 the second force store element 27b' takes
over the same amount of force. Represented graphically this would mean that the point S2 coincides with
the point S1 on a continuous characteristic curve. An overall characteristic curve of a force store element
combination 30" composed respectively of a linear charkkteristic curve for the force store element 27a"
and for the force store element 27b" is illustrated in Fig. 4c. The transition to the higher spring rate of the
second force store element 27b" manifests itself as a kink of the overall characteristic curve at the point
S1. The dashed TASIf8G 4fks the hysteresis curve of the force store element combination 30". Fig. 5
schematically shows, in a sectional illustration, a further embodiment according to the invention of a

safety brake devige 36@inacepsaRBESIWITR thekivpalipnstadhis smbasbnerhtng fPresipalement
combination 30a,5 jormedflomafiishiorccsiore sloment.2/ e second ree.slore elamen, 270 and a
third force store Siement 27¢. As can be seen at. theysymbo IC |“ustra lon an arrangemen of the plate
springs 34, theyiforif BylirapngeichPheselary fsitdieciremie e SHEeRIvTRatE St G Srcendist, weakest
force store elemesindna cdhsissiond) middie forcensiorediement 2dlkdssiorenerfiomn areouhlesl
arrangement andJe, sl SHQBARSHIACE SlorReGl RGBS ERM AU LI AT RNAR MG o ieRiiiFgasons of

costs, exclusive use of the same plate springs 34 can be made in all three forCe store elements as
illustrated. This ¥ RBLSSBHEES At dAIRANAYERASPPHEMIGE: PRI BAR/ YR 8P E5re elements 27a -
27c differing in their totality. By contrast to the afore-described Fig. 3, the cylindrical housing 40 impinges
not directly on the,washii3dae Rurintiathear Aofesitheacopingicalinausipad QarmgiciskeHReSs the
second force siqre glement 27b, Lhjs fuher exlindrical nousing 40e, Impindss, o the waghey, 27 only
with an increasing dedree &F Compression. The ?8rce'7?ra\?§| pI'Q hus takes p?_ace in cascade manner and
according to theMeseritisish arRangprRNHcHcRAROWATA FRPERECHS Higurdhin iHsivigaedyobritdmbined,
but exp_anded omhydym@ne)éurt!nefeer@a bagalieh s:hmtStBehedspaﬂnaHg_e ianrangeﬁt&ﬁmbf_llﬂo&téat:tore a _further
embodiment accaiiogdo ety eifieninks sahrale AgyipR L6 arrRcianse pihdhe yention. in

this embodiment the force store element combination 30b is formed from a first force Store 16 element
27d, a second fOYRE stV EferREr?37 515 Uethitl At %5t STRMABATEAE 2 1E8Y c A1 He®8Bkn 178 the
symbolic illustrations@irthtrrangestetitoftthéhregpeotive platéosprintpse34rmSAccembifpraem s8Oréselement
27d is the weakmmetm%mﬂa%ctérem&@ SeRAE! Qﬂ,%ﬁﬁ]ﬂ&ﬁftepl%% Sd?rii&ﬁa%ﬂﬂanmﬁefome store
element 271 s the siiongaat because e ndiidual plate springs.pac are Iargest or hickestand at the
same time are lined up in a triple arrangement on fhe pin B The Torce store elemént 278 fies
therebetween witlRPE8HaeIAYIE EHAPHBYEAE®Rs and spring rate. The arrangement of these three force
store elements 27d - 27f is as desired. It is thus illustrated, by way of example, in this variant of

embodiment thaﬁ@%ﬁ@ﬁ%‘ﬁ@é&ﬂ‘&f&%léﬁ?&& %ﬂﬁ&@h@i&@ﬁ??%ﬂﬁéﬂé&ﬁ%u@@%b RRLPS H0ghag0- The ring

49b forms at the same time the cylindrical housing 40b surrounding the first force store element 27d. Due

to the fact that tHEWRSAREEPTHES LR r&" dNsHIRE S SrethReNrany 8MERT Mt afedl M YU YHEH ged on the
(righthand) side housrd g @mtheseyerB washer dTaastaniiédthetpeevithesiy thustrateld mantarit/efantbodiment

the compressiorppovamenteiith@ignsireferca st R glamaniagmiinetion BebalsodkagisrBnis side.
From a defined der%ee of c%@pression of the {q&ce st e element %7 the end edge 41b of the cylindrical
(o{0] com S

. ination npression. o first store elemen a Ceases. exclusive
housmg 40b presses on _ e cylindri aleﬁousmg 8C surrountﬁn ﬁ_ﬁe SGCOI’]%S,_ mla eaf?)rce sfore element
27e. The compré@%l@fﬁ%ﬂ‘%éfﬂ@,sﬁfé’&ﬂéﬂ%ﬁ%@ %&B‘?é‘%ﬁ?@m‘@?@i‘thgﬁéw dNﬁ&’@‘SGt GHePees

compression of thegreaeondibeeostie lonyenplie dpegmnparbisnbanahevend siateelageim depending on
the design of the, differencs, i&@‘ﬂaﬁﬂéi’%ﬁﬁ‘%ﬁ%@@%ﬁﬁﬁ.the first force store element 27d and the second

force store element 27e or depending on whether it is desired that the working ranges of the force store
elements 27d and 27e overlap. In the same functional manner, a further stage in the force store element
combination 30bAtékEEplacadrrtemizrtiottihendinh étlget 4Lstoftedercyiordrigsbhoutiisefigoe with the

washer 37a, agaig-fependingfdhiaresionehtdn, ferearoraiemants 278 riididly described
an adjustment possibility of the maximum compression of the first, weaker force store
element 27a in that a spacing 42 between the end edge 41 of the cylindrical housing 40
and the washer 37a can be regulated. This can be carried out, independently of the bias

by means of the screw 35 in the threaded housing 36, by a further screw adjustment for



The safety brake device 16f illustrated here has, in addition, the pin 33b with a different diameter for each
individual force store element 27d-f. It is possible in this mode and manner to achieve, by appropriate
stressing devices and the selection of an appropriate thickness of a housing wall 50 of the cylindrical
housing 40c or an appropriate thickness of the washer 37a, a bias for those force store elements (27e
and 27f) which are stronger than the weakest force store element 27d. 17 As already described in Fig. 3,
the biasing device 36 by means of the screw 35, which is known from the prior art (see there) and which
acts on the entirffdPEEUGREBRSIRE AP dMBiNEL B SHBWAIRE T Y-L: 5 8835119 6F FAMFIARSIHR weakest
force store elemtmat Biedwashisridvews $viasimipdedivéB6e shitwirida FaysBdsbyondanstidtedustahle present

Fig. 5a, but it woydg mrpéersntaiukeplinsrddpdrontefithe Idefithr Rin B3R peRasiethsseyre 32b. In any
event its presence {nake clea}r F[l)at each of the tqr e force Store elemegt§ 27d - 271, even tq%e weakest
u t u t

force store eleme%t(ﬁ?d\facléen e biased. ft flsztﬁﬂ%anoot %pe?:rgé%a}tf ére 1o pror\]/%gna{ntﬁgavsv%é €St force store
element 27d a s¥pEPRE BraSRIG LSS BRYENAR §BRIEY M5 tfeCt BJtAM EhiBInierCehe YR siRjBRTbrce store
elements 27e argy27f. As already demonstrated on the basis of possible characteristic curves of the
individual force store elements, they can be designed so that initially the weakest force store element 27d
describes its maximum travel and only then does the spring rate of the second force store element 27e
allow compressitA G PARE: B WGoPEECTHBIAVEL TRThiaS S A Y Gt ZERIBEE 429 thePoReStore
element consistoiofhslatespritgsiuhearsat then diereriesethednadjostroenh pessdidity offttieefiestifdricel store
element 27d angohaneyehRlsausIYHARRPHRCORBIRS PRIl dbAcseasbBifisiadareenstoiR glement
27e (overlapping, characlelistic,euryes 28, Jor Sxamnls, n kg 48 e oHletmast Piale, spring, 34a or also
the adjoining plate s%rlng Or springs drops or arop ouf of the guide H9&re0rh The sense that it or they falls
or fall between £YaSHEbAIRIPBRaTHICARN PR Hitd(RekpréysesialnLeamifatie Brenaeigtndifcal housing
50. In order to agbihjbisidpacass:Sdlannsrh 14y wismh stideriferewithiasan, wishiutsiiaigeg be/granded. They
are slightly wide, e SRR AYRARSGIIRGS AR YRIGR HUSHEEIORH PR GfiSfalt 1S sianificant in
any event that the largest diameter of the pin 33b has to be associated with the weakest force store
element 27d and the smallest diameter of the pin 33b has to be associated with the strongest force store

element 27f, otherwider tlocotrerceiseofibalifad@siage aldurtbet2d predebietlestbbyitteotalftreefaty 47. Fig. 5
shows a further M%w@naﬁﬁm@im@ﬁ&@%zermo&g@ﬁh&%omeﬂaﬁ: %j@s?ﬁi_‘ﬁf}{ Br?fkg émm %2@ which
comprises a pin Cc wit ropve proiies exte 10 alo the longl axis . rme
herobotwesh ol O SRR T R o PR ot o S8 LB i A D ciameter
of the pin 33c. ARPEGE, ThEpIEie EPHESINE WRRHRIEAT6R HHREotieaal g b dexsll WhEiethedasher 37b
and a spacer 18glesmadsénihmstientousty mylinghipaivlmusi_n@ @Qeisasb,c_)wa Wathisr g adimeet,as a
washer and a slegyel MEN& Ix{le 4R e L6 CoRRIESSICR-O5hg Sﬂlg%%PB‘Faﬁesé?Fﬁgelﬁ[B?éPt 27e. An

analogous construction, only with a deeper groove profile 52a, is provided between the middle force store
element 27e and#h¥ QFolRiesEIYRE SRR IR ZFEETYBL oRsRESRGiBRIPMN s SN Bong the
section axis A-AraterffeBnce thetweeshtne 3isdctnns e oegti’s acspeitiviertmepdiapoant, 2tedlst two,
preferably four, rrxim@tehs diameliialiv opparitelifireRgREusRgMERNt MenbRieSddWhjCthiun along in
the respective grpoye. pIpile 83, Thedeanard end fage of the seament mermAer 345 thus,ing contact
surface for the respective abutment 4/7a or B, Which in this form of empbodiment i§ Ao ongertformed
over the full circdhtferdnteeblty dFi§forsal ceetiASSErdaitagerefise RN ERtRiPPereRBECSHINR Ritther
embodiment, in ageotslamnesmvwthethe im@vdien, toé the@mBid3mwithmared qu olblesxbss prieoyet pradiles 52 and
52a and segmenyj; mgmhers 54 running therein has, by comparison with the solution shown in Fig. 5a, with
respect to the dropping of the plate springs out of the guide the advantage that constructional length is
saved, i.e. a greater proportion of the total travel of the force store element combination 30b is utilised.
The inventive fe&towes discodetbintbiyune svdytofsextide dlowdberibeutonrl Yaatvelstiohaceperatspectively
illustrated variandggabityp e gisapatiHeas bfgePBRIN e Wit ARA: 3NBEST bé Rethries S xaANBER, thRecomposite
characteristic cupye.shauin In theipats.of Eigure . whieh was llusyiated ere, only, I gonigaghion with a
first and a secord force ‘store element i correspondence with Fig. 3, 1S op{lona y possf%le alS0 for the

second and thirdforeasdictelefdRien & Be eIl 61 FiGUR'S fosran vor i baifusinfenpelgibility,
whi_ch was describ_e.d By mn@@tiamm&thmgﬁigviae oia,tpammm@ﬁr@ambﬁermdimbm&m egl;mrtn the _
variants of emboglineny AcgorinAone RS ofAigke »oiR afditien the sepmiate capaRiliy pf biasing,
which is shown in Fig. 3a, of the stronger force store element is - with appropriate stressing devices -
disclosed to an expert for the variant of embodiment according to Fig. 5a.



19 Reference numeral list 1lift shaft 2lift cage 3support means 4counterweight 5drive pulley 6drive unit
7guide rail, brake rail 8uppermost storey door 9second-uppermost storey door
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assembly of the second force store element 27b for its bias to be brought to a desired level
and, as desired, for further washers 45, which are of crescent shape and are placed on the
smaller diameter of the pin 33a, to be inserted. The biasing device 48 can subsequently
be removed and the force store element 27b has, due to the thickness of the washer 37a,
plus the thickness or thicknesses of the crescent-shaped washer 45 or crescent-shaped
washers 45, the desired level of bias. This described technical embodiment has the
consequence that the inner diameter of the first force store element 27a is greater than the
inner diameter of the second force store element 27b. In order to safeguard against
unintended dropping out, the crescent-shaped washers 45 together with the washer 37a

can be encased.

Alternatively thereto the abutment 47 can also be formed in that the pin consists of two
parts which can be screw-connected. In this case the washers 45 do not have to be
formed to be crescent-shaped, but can be complete like the washer 37a. This can be of
advantage with respect to a higher acceptance of the shear forces arising in the washers
37a and 45.

The sequence, which is shown in Figures 3 and 3a, of the arrangement with a centrally
arranged weaker force store element 27a and an outwardly arranged stronger force store
element 27b is by way of example. It can also be reversed, wherein experimental tests
and practice will show whether, for example, it is of advantage if the stronger force store
element 27b is centrally arranged and thus the compression movements of the weaker
force store element 27a are performed more or less without involvement. Moreover, it is
also conceivable that an arrangement of the cylindrical housing 40 at the outer edge, thus
as close as possible to one of the eyes 32, is to be preferred for reasons of stability. Thus,
for example, a ring 49b, which bears against the eye 32b, could equally directly deform the

cylindrical housing 40.

An exemplifying composite characteristic curve of the force store element combination 30,
i.e. the individual characteristic curves of the first force store element 27a and the second

force store element 27b according to Fig. 3, are illustrated in the parts of Figure 4.

In Fig. 4a it is apparent at the outset that a travel s (compression) equal to zero does not
also correspond with a pressure force F equal to zero. This initial force, which is

necessary in order to excite a spring, is generally the so-called breakaway force.



10further storey door 11lowermost storey door 12shaft head 13speed limiter 14a, 14bdouble lever 15a,
15bfulcrum 16, 16a - 169 safety brake device 17a, 17blinkage 18connecting rod 19limiter cable 20shaft

pit 21return roller
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However, in the present case it is a bias V which is superimposed thereon.

The characteristic curve of the force store element 27a assigns a rising value for the
pressure force F to each rising value for the travel s. It is thus regarded as intrinsically
constant. In addition, it is progressive, i.e. the pressure force increases not only linearly
with the path covered, but in an over-proportionally (exponentially) increasing ratio. The
characteristic curve is in this case a curve or a parabola.

The dashed line continuing the characteristic curve of the force store element 27a
illustrates how the force store element would further behave if the end edge 41 of the
cylindrical housing 40 were not to impinge on the washer 37a at the point s;. The
characteristic curve of the stronger force store element 27b is also regarded as intrinsically
constant and progressive and would, without the prior action of the weaker force store
element 27a up to the point s;, begin with a higher pressure force in accordance with the
dashed-line plot. From the point s;, which corresponds with contact of the end edge 41
with the washer 37a, the pressure force F drops to a lower value than shortly beforehand.
The overall characteristic curve for the force store element combination 30 is thus non-

constant.

Fig. 4b thereagainst shows a constant course of the overall characteristic curve of a force
store element combination 30'. As illustrated, this can be realised in that a characteristic
curve 27a' and a characteristic curve 27b' intersect. This would in turn mean that, even
before the cylindrical housing 40 ends the working range of a first force store element 27a’,
a second force store element 27b' begins its work. A common working range s, - s; thus
results. This can be technically realised, for example, in that the first force store element
27a' has a linear characteristic curve from the point s, or in general has overall a linear
characteristic curve. The characteristic curve of the second, stronger force store element
27b' can also be linear from the point s, to the point s;, but opposite to the linearity of the
characteristic curve of the first force store element 27a’, so that the sum of these two linear

ranges gives a resultant characteristic curve in a desired range.

However, the constant characteristic curve can also be achieved in that the working range
of the second force store element 27b' begins seamlessly where the working range of the
force store element 27a' comes to an end, i.e. the force store elements are so precisely

matched to one another by their spring rates that at the termination of the compression of



22roller axle mount 23fulcrum 24tensioning weight 25buffer 26tension direction of 19 27force store
element 27a, 27dfirst force store element 27b, 27esecond force store element 27c, 27fthird force store

element 28a, 28bbrake shoe 29a, 29bbrake lever 30, 30a, 30b force store element combination
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the first force store element 27a' by the cylindrical housing 40 the second force store
element 27b' takes over the same amount of force. Represented graphically this would

mean that the point s, coincides with the point s; on a continuous characteristic curve.

An overall characteristic curve of a force store element combination 30" composed
respectively of a linear characteristic curve for the force store element 27a" and for the
force store element 27b" is illustrated in Fig. 4c. The transition to the higher spring rate of
the second force store element 27b" manifests itself as a kink of the overall characteristic
curve at the point s;. The dashed line illustrates the hysteresis curve of the force store

element combination 30",

Fig. 5 schematically shows, in a sectional illustration, a further embodiment according to
the invention of a safety brake device 16e in accordance with the invention. In this
embodiment the force store element combination 30a is formed from a first force store
element 27a, a second force store element 27b and a third force store element 27c. As
can be seen at the symbolic illustration and arrangement of the plate springs 34, they form
by pairs, which are each formed from a respective plate spring 34, the first, weakest force
store element 27a. The second, middle force store element 27b is formed from a doubled
arrangement and the third, strongest force store element 27c from a triple arrangement.
For reasons of costs, exclusive use of the same plate springs 34 can be made in all three
force store elements as illustrated. This is not a precondition of the invention, however,

but only three force store elements 27a - 27c¢ differing in their totality.

By contrast to the afore-described Fig. 3, the cylindrical housing 40 impinges not directly
on the washer 37a, but initially on a further cylindrical housing 40a which surrounds the
second force store element 27b. This further cylindrical housing 40a impinges on the

washer 37a only with an increasing degree of compression.

The force/travel plot thus takes place in cascade manner and according to the invention in
one of the modes shown in the parts of Figure 4, individually or combined, but expanded

only by one further stage.

Fig. 5a shows schematically, in a sectional illustration, a further embodiment according to
the invention of a safety brake device 16f in accordance with the invention. In this

embodiment the force store element combination 30b is formed from a first force store



31a, 31b 32a, 32b 33, 33a - 33c 34, 34a - 34c rotary bearing eye pin plate spring 35biasing screw
36threaded bush 37, 37a - 37c washer 38a, 38bbrake lining
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element 27d, a second force store element 27e and a third force store element 27f. As
can be seen from the symbolic illustration and arrangement of the respective plate springs
34a - 34c, the force store element 27d is the weakest because it is formed from the
smallest and thinnest plate springs 34a. The force store element 27f is the strongest,
because the individual plate springs 34c are largest or thickest and at the same time are
lined up in a triple arrangement on the pin 33b. The force store element 27e lies

therebetween with respect to its characteristics and spring rate.

The arrangement of these three force store elements 27d - 27f is as desired. It is thus
illustrated, by way of example, in this variant of embodiment that the weakest force store
element 27d bears against the eye 32b or the ring 49b. The ring 49b forms at the same
time the cylindrical housing 40b surrounding the first force store element 27d. Due to the
fact that the weakest force store element 27d in the arrangement illustrated here is
arranged on the (righthand) side towards to the eye 32b, by contrast with the previously
illustrated variant of embodiment the compression movement of the entire force store

element combination 30b also begins on this side.

From a defined degree of compression of the force store element 27d the end edge 41b of
the cylindrical housing 40b presses on the cylindrical housing 40c surrounding the second,
middle force store element 27e. The compression of the first, weakest force store element
27d thereby drops out and the compression of the second force store element 27e begins
only now or even before, again depending on the design of the difference in the spring
rates between the first force store element 27d and the second force store element 27e or
depending on whether it is desired that the working ranges of the force store elements 27d
and 27e overlap. In the same functional manner, a further stage in the force store element
combination 30b takes place on contact of the end edge 41c of the cylindrical housing 40c
with the washer 37a, again depending on the design of the force store elements 27e and
27f.

The safety brake device 16f illustrated here has, in addition, the pin 33b with a different
diameter for each individual force store element 27d-f. It is possible in this mode and
manner to achieve, by appropriate stressing devices and the selection of an appropriate
thickness of a housing wall 50 of the cylindrical housing 40c or an appropriate thickness of
the washer 37a, a bias for those force store elements (27e and 27f) which are stronger

than the weakest force store element 27d.



39a, 39broller cage 40, 40a, 40c cylindrical housing, outer or inner sleeve, travel limitation 41, 41a - 41c
end edge of 40 42 43 44 45 46 47, 47a, 47b 48 49a, 49b 50
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As already described in Fig. 3, the biasing device 36 by means of the screw 35, which is
known from the prior art (see there) and which acts on the entire force store element
combination 30b, would, in fact, bias only or primarily the weakest force store element 27d.
This known biasing device 36a shown in Fig. 3 is not illustrated in the present Fig. 5a, but
it would preferentially be placed in front of the side of the pin 33b opposite the eye 32b. In
any event its presence makes clear that each of the three force store elements 27d - 27f,
even the weakest force store element 27d, can be biased. It is thus not necessary here to
provide at the weakest force store element 27d a separate biasing possibility analogously

to the embodiments with the stronger force store elements 27e and 27f.

As already demonstrated on the basis of possible characteristic curves of the individual
force store elements, they can be designed so that initially the weakest force store element
27d describes its maximum travel and only then does the spring rate of the second force
store element 27e allow compression or take-up of force. However, if this is not so and, as
illustrated, the force store element consists of plate springs, then it can be the case that on
compression of the first force store element 27d and, however, also simultaneous
compression of the second, middle force store element 27e (overlapping characteristic
curves as, for example, in Fig. 4b) the outermost plate spring 34a or also the adjoining
plate spring or springs drops or drop out of the guide thereof in the sense that it or they
falls or fall between a gap between an abutment 47a and the pressed-away end face of
the cylindrical housing 50. In order to avoid this, spacers 51a or 51b which slide therewith
can, as illustrated, be provided. They are slightly wider than the possible, above-described

gap, which thus cannot even arise.

It is significant in any event that the largest diameter of the pin 33b has to be associated
with the weakest force store element 27d and the smallest diameter of the pin 33b has to
be associated with the strongest force store element 27f, otherwise the travels of the force

store elements 27 are blocked by the abutments 47.

Fig. 5 shows a further variant of embodiment according to the invention of a safety brake
device 16g, which comprises a pin 33c with groove profiles 52 extending along the
longitudinal axis 55. Formed therebetween are web profiles 53 which as before
correspond by an outer edge 56 with an outer diameter g of the pin 33c. As before, the

plate spring 34a is guided on this outer edge 56 even when the washer 37b and a spacer



51a, 51b 52, 52a 53 54, 54a 55 56 57 58 spacing between 41 and 37a outermost plate spring packet of
27a end face of 43 crescent-shaped washer pin end abutment
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sleeve 57 (the previously cylindrical housing 40 is shown in this embodiment as a washer
and a sleeve) move to the left due to the compression of the middle force store element
27e. An analogous construction, only with a deeper groove profile 52a, is provided

between the middle force store element 27e and the strongest force store element 27f.

Fig. 5¢ shows a sectional illustration along the section axis A-A of Fig. 5b. The washer
37b forms, along its respective inner diameter, at least two, preferably four, approximately
diametrically oppositely arranged segment members 57 which run along in the respective
groove profile 52. The rearward end face of the segment member 54 is thus the contact
surface for the respective abutment 47a or 47b, which in this form of embodiment is no
longer formed over the full circumference, but only on a certain percentage of the full
circumference. This further embodiment, in accordance with the invention, of the pin 33c
with web profiles 53, groove profiles 52 and 52a and segment members 54 running therein
has, by comparison with the solution shown in Fig. 5a, with respect to the dropping of the
plate springs out of the guide the advantage that constructional length is saved, i.e. a

greater proportion of the total travel of the force store element combination 30b is utilised.

The inventive features disclosed in Figures 3 to 5, although described only in relation to
the respectively illustrated variants of embodiment, can be combined with one another.
Thus, for example, the composite characteristic curve shown in the parts of Figure 4,
which was illustrated there only in conjunction with a first and a second force store element
in correspondence with Fig. 3, is optionally possible also for the second and third force
store elements of the parts of Figure 5. Moreover, the adjustment possibility, which was
described in connection with Fig. 3, of the spacing 42 can be readily realised even in the
variants of embodiment according to the parts of Figure 5. In addition, the separate
capability of biasing, which is shown in Fig. 3a, of the stronger force store element is - with
appropriate stressing devices - disclosed to an expert for the variant of embodiment

according to Fig. 5a.
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14a, 14b double lever
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17a, 17b linkage

18 connecting rod

19 limiter cable

20 shaft pit

21 return roller

22 roller axle mount

23 fulcrum

24 tensioning weight

25 buffer

26 tension direction of 19
27 force store element

27a, 27d first force store element
27b, 27e second force store element
27c¢, 27f third force store element

28a, 28b brake shoe
29a, 29b brake lever
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21 Sltravel corresponding with the contact of 41 with 37a S2travel at which the force store elements
begin to work together Vbias Oouter diameter of 33 22 Patent claims 1. Safety brake device (16) with a
force store element (27), which by way of at least one brake lever (29) and at least one brake shoe (28)
acting on a guide rail (7) generates a braking force (F) ¥ich stops a lift cage (2) and/or a counterweight
(4), characterised in that the force store element (27) is a force store element combination (30) consisting
of a first store element (27a) and at least one second force store element (27b) and that the force storage
rate of the secorid3orc8 stord BRAEAI(97D) is higher than the force storage rate of the first force store
element (27a). 22&&2y brakgedevice (16) according to claim 1, characterised in that the force store
elements (27) argsseparatrd by a washer (37a) at a pin (33) guiding the force store elements (27) and in
the case of comgﬁegﬁgnﬁcoveia entsinof the force store element combination (30) a travel limitation (40)
for the first force"Store elanien T‘i?gs n%pinges on the washer (37a). 3. Safety brake device (16)
according to clai®h 2, charactBiiSEd R§#at the travel limitation (40) and the washer (37a) form a spacing
(42) which is adpstable by m@ansied Busaxial adjustability of the travel limitation (40) along the
longitudinal axis-of the, pi, (331,01 Yy means of an axial adjustability of the washer (37a) along the
longitudinal axis of the pin (30) or by means of both capabilities of adjustment.

38a, 38b brake lining

39a, 39b roller cage

40, 40a, 40c cylindrical housing, outer or inner sleeve, travel limitation

41, 41a - 41c end edge of 40

42 spacing between 41 and 37a
43 outermost plate spring packet of 27a
44 end face of 43

45 crescent-shaped washer
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47, 47a, 47b abutment

48 biasing device

49a, 49b ring

50 housing wall

51a, 51b spacer member
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53 web profile

54, 54a segment member

55 longitudinal axis of 33

56 outer circumference or outer edge
57 spacer sleeve

58 cable pulley

100 lift equipment

200 safety device

F pressure force, braking force
Fi, F» force vector

S travel



4. Safety brake device (16) according to claim 2, characterised in that the second force store element
(27b) has a characteristic curve which connects at a travel point (si) of the force store element
combination (30) at which the travel of the first store element (27a) is limited by the travel limitation (40).
5. Safety brake device (16) according to any one of the4dreceding claims, characterised in that it
comprises a first biasing device (36) for the first force store element (27a) and for the second force store
element (27b). 6. Safety brake device (16) according to claim 5, characterised in that it comprises a
second biasing device (48) eXeNRRRGTRP RGP IBLRE SRUFEEEAL U dinent (27b) with the higher force
storage rate. 23s:7. Safety btskeldewbieh 116 facsostlirrgetenstaimb2giciarsotetigethan that the pin (33) has
different outer digmeters andggys abutments (47) for spacer washers (45). 8. Safety brake device (16)
according to claim 2, charactgritgé?giin tt}grtgwc%pin (33) has a continuous outer diameter and detent
positions at which spacer waShérs @{gi’\ are detentable. 9. Safety device (200) with at least one safety
brake device (16) according to any one of the preceding claims 1 to 8. 10. Safety device (200) with at
least one safety brake device (16) with at least one



force store element (27a) and second force store element (27b) with different force storage rates, in lift
equipment (100) with at least one lift cage (2) which runs along at least one guide rail (7), wherein the
safety device (200) comprises at least one speed limiter (13) with a limiter cable (19) and wherein tension
forces of the limiter cable (19) are transmissible to the &2east one safety brake device (16) at the lift cage
(2) so that at least one brake shoe (28) of the safety brake device (16) can be pressed against the guide
rail (7) by the force of the first force store element (27a) up to a travel limitation (40) and by the force of
the second forc& &t8PL @Afent (27b) from the travel limitation (40). 11. Lift equipment (100) with at least
one safety device (200) according to claim 9 or 10. 12. Use of a force store element combination (30)

consisting of at least oBgaRfER-KOHR B! 8)iéid %@@@Mﬂqﬁpr\w&ﬁwmwam\w&l@tdifferent
force storage rates |Brg(sqfeyr&r% ? |ce 16c rlge Met tuatln gaf rake d(?wce (16) with

at least one force store eleme secon orce s o eme Wi th d| r%enteforce storage
rates, wherein tHfebfgkieodasee EﬁéWfé?ﬂsS(‘Z’P) HHEDR @ééﬂ@’ﬁé %P&két%@&@ﬁ)a@%ﬂfﬁﬁ%{'ﬁﬁﬁw& disc or
brake rail (7) by ineans fofcat deast-ame=hrakp e\elo(29 staersierisingctmebiodooni (gpstepsisariheffallowing

sequence: trjggeling @T&ﬁéf?%ﬂ %%?Yé%@t@ﬁ?@@&éﬂg et &%Sél%srﬁ ;)‘?B)Szi}%etl@ﬁ o frictional

contact with the brake disc or brake rail (7); pressing at least one brake shoe ainst the brake disc

or the brake rail Pf§eFAXG tREE € B‘F‘Eﬂﬁdff%[“‘?o%’ées‘?@f@eéfe(?r?&fS(Q‘Péi'fré%l‘ the force storage

rate of the first force store element (27a).

2. Safety brake device (16) according to claim 1, characterised in that the force store
elements (27) are separated by a washer (37a) at a pin (33) guiding the force store
elements (27) and in the case of compression movements of the force store element
combination (30) a travel limitation (40) for the first force store element (27a) impinges on
the washer (37a).

3. Safety brake device (16) according to claim 2, characterised in that the travel
limitation (40) and the washer (37a) form a spacing (42) which is adjustable by means of
an axial adjustability of the travel limitation (40) along the longitudinal axis of the pin (33) or
by means of an axial adjustability of the washer (37a) along the longitudinal axis of the pin

(30) or by means of both capabilities of adjustment.

4, Safety brake device (16) according to claim 2, characterised in that the second
force store element (27b) has a characteristic curve which connects at a travel point (s;) of
the force store element combination (30) at which the travel of the first store element (27a)
is limited by the travel limitation (40).

5. Safety brake device (16) according to any one of the preceding claims,
characterised in that it comprises a first biasing device (36) for the first force store element
(27a) and for the second force store element (27b).

6. Safety brake device (16) according to claim 5, characterised in that it comprises a
second biasing device (48) exclusively for the at least one force store element (27b) with

the higher force storage rate.



-reaching a travel limitation (40) for the first force store element (27a) and thereupon taking the first force
store element (27a) out of action and bringing the second force store element (27b) into action. 14.
Method according to claim 13, characterised in that the bringing of the at least one brake shoe (28) into
frictional contact with the brake disc or brake rail (7) is &ried out by the tension of a limiter cable (19),
which moves at lower speed than a lift cage (2), of a speed limiter (13) and the safety brake device (16) is
thereby triggered. 15. Method according to claim 13, characterised in that the bringing of the at least one

brake shoe (28) fnto fricAlHAP@sHtARYIGAH Tha FPLRRIIR E UMK RfISFSeL 'RdPAbORY (33) has

electromagneticg_ltge,rent outer diameters and thus abutments (47) for spacer washers (45).

8. Safety brake device (16) according to claim 2, characterised in that the pin (33) has
a continuous outer diameter and detent positions at which spacer washers (45) are

detentable.

9. Safety device (200) with at least one safety brake device (16) according to any one

of the preceding claims 1 to 8.

10. Safety device (200) with at least one safety brake device (16) with at least one
force store element (27a) and second force store element (27b) with different force storage
rates, in lift equipment (100) with at least one lift cage (2) which runs along at least one
guide rail (7), wherein the safety device (200) comprises at least one speed limiter (13)
with a limiter cable (19) and wherein tension forces of the limiter cable (19) are
transmissible to the at least one safety brake device (16) at the lift cage (2) so that at least
one brake shoe (28) of the safety brake device (16) can be pressed against the guide rail
(7) by the force of the first force store element (27a) up to a travel limitation (40) and by the

force of the second force store element (27b) from the travel limitation (40).

11. Lift equipment (100) with at least one safety device (200) according to claim 9 or
10.
12. Use of a force store element combination (30) consisting of at least one force store

element (27a) and second force store element (27b) with different force storage rates in a
safety brake device (16c).

13. Method of actuating a safety brake device (16) with at least one force store
element (27a) and second force store element (27b) with different force storage rates,
wherein the force store elements (27) press at least one brake shoe (28) against a brake
disc or brake rail (7) by means of at least one brake lever (29), comprising the following
steps in the following sequence:

- triggering the safety brake device by bringing the at least one brake shoe (28) into
frictional contact with the brake disc or brake rail (7);

- pressing at least one brake shoe (28) against the brake disc or the brake rail (7)
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with the force of the first force store element (27a); and
- reaching a travel limitation (40) for the first force store element (27a) and thereupon
taking the first force store element (27a) out of action and bringing the second force store

element (27b) into action.

14. Method according to claim 13, characterised in that the bringing of the at least one
brake shoe (28) into frictional contact with the brake disc or brake rail (7) is carried out by
the tension of a limiter cable (19), which moves at lower speed than a lift cage (2), of a

speed limiter (13) and the safety brake device (16) is thereby triggered.

15. Method according to claim 13, characterised in that the bringing of the at least one
brake shoe (28) into frictional contact with the brake disc or brake rail (7) is carried out

electromagnetically.



