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and Method for Preventing Vertical Displacements and Vertical Vibrations
of the Load Carrying Means of Vertical 5 Conveyors Description Thglpt ¢mggnt
i nvention relates to a device and a nethod for 10 preventing verti cal

di spl acenents and vertical vibrations of the |oad carrying neans of

vertical conveyors while they are stopped at |andings, achieving the

desi red ef fIBMENSFIO tAf@ ClHaglo Tarigr gpswiehnsSwet ner hahd 1As1228/bas
guiderails during |anding stops by neans of frictional engagenent, 15 this
frictional engagenent being released in the presence of a corresponding
control comeice Brel Mg tlood nfoxeRreven tiong rééat bsal oDpaplangaentor and
freight- elevators which represent a Zfecial type of vertical 20 conveyors.

The desi gndt&xdical YiRrabinmat sthadreadr@rening sherns t of t Rertéepi cal
terns ggrt@gageté%the elevator field. For exanple the |oad carrying nmeans
S designateé"aé’r dl evator car or car. 25 EP 0 346 195 discl oses an

el ectromagnetically actuated caliper brake which is designed inter alia to
bind the car or counterweight of an elevator to its respective guiderai

by neans oDefsdrdfritdral engagenent. The brake has two double-armlevers
with a conmmon joint at their m d-point 30 whose shaft is fastened to the
car or counterweight. The gripping arns of the levers are lined with brake

linings anteemieacat Neetdh deldte JUAY aldvRie thed CAMMOF hod for
count er wei ght . e opposite, driving arnms o | evers are, held apart by

Th . f the :
a conpr®ssPERVERLITG WE T G b shiscamenitie sl Grent Ry FoHEabEeMBen t he
brake |ini ags ted lidael tceGue rtf mddits @i demiical ddwevoides it of thbg

levers. CDQ%%”%%B%SQ%.%tl%égﬁiﬁgg¥3achieving the desired effect by
the load carrying means being held fast on its guiderails

during landing stops by means of frictional engagement,
15 this frictional engagement being released in the presence

of a corresponding control command.

The following description relates to passenger- or freight-
elevators which represent a special type of vertical

20 conveyors. The designations of the components therefore
correspond to the technical terms pertinent to the elevator
field. For example the locad carrying means is designated as

elevator car or car.

25 EP 0 346 195 discloses an electromagnetically actuated
caliper brake which is designed inter alia to bind the car
or counterweight of an elevator to its respective guiderail
by means of frictional engagement. The brake has two
double-arm levers with a commen joint at their mid-point

30 whose shaft is fastened to the car or counterweight. The
gripping arms of the levers are lined with brake linings
and embrace the tongue of the guiderail of the car or
counterweight. The opposite, driving arms of the levers are
held apart by a compression spring which gives rise to the

35 gripping force between the brake linings and the tongue of
the guiderail at the other end of the levers. Concentric to



- the conpression spring which pushes the ends apart there is a pull-type
el ectromagnet which, when current flows.2through it, overcones the force
of the conpression spring and thereby opens the brake. 5 The disclose%
braki ng device is particularly intended as a holding brake for 18 OEC 2008
counterwei ghts or cars of elevators driven by |inear notors, and the
patent clainms relate nmainly to the enbodi nent of an integral danping

el enent to chi . al Lt ching LS [ used by
I R e A e o SR e
cars hangian@udn Susperst oft neaaansuchhaeh, fwherxanprentwidewss thapughor
flat belts :hav ' t | a .l.andi.rg t hey
under go rellgt'i \%evfy ﬁ%%@%rﬁ%%%s%ﬁi%%@%?ggé %gegggﬁég ??Bt he

st ret chi ng theredahtarans dnhefbxake el asti ¢ suspensi on means due to changes
in loadg Such changes in load in the car are caused by 20 passengers
entering or leaving, or_by transportation equipnment being put into or
taken out dihet Kdscdosqd hrrkingrdevhte di s ppatehent ar éXcéBiendedr pgblee

linmit val ugolidigg Grases uskal &au@mﬁ?ﬂa@s CORPERSAt bRJe MBYEEBRE until the
surfaces of the car floor and | anding fToor are again at 25 the sane |evel.

Dependi ng GF VK& pd FreThdigelTHr | T, EPe R ST sGERIRENBEAZEEI ng
procedur es maEy:18€ tReGasS dbodlitidity ¢f SAPPidtegri BndamnpgingUel BRERRr €0 While
stoppeq%at a Iag&jn ..such el ev torlgirs .%%ﬁare susceptjble to vert.ical

vi br attdns PEEYE t Js‘?%pb?ﬂrgs FHt 8L E g eRCT REF 0881081 CRHEFevel -
conpensat i by phecedldrles Wesanadyesk above. Vertical displacenents and

vi brations of the car can cause passengers to experience unpl easant

sensations or even 35 alarm Mreover, if the surfaces of the car floor and
hol st way ddor edieivlatane intit sl axiaotd withe kange | evatel thesgBts, cars

hanging on suspension means such as, for example, wire

15 ropes or flat belts have the disadvantage that when
stopping at a landing they undergo relatively large
vertical displacements whose cause is the stretching or
contraction of the elastic suspension means due to changes
in locad. Such changes in load in the car are caused by

20 passengers entering or leaving, or by transportation
equipment being put into or taken out of ‘the car. If the
vertical displacements exceed a variable limit wvalue, the
drive usually executes a compensating movement until the
surfaces of the car floor and landing floor are again at

25 the same level. Depending on the type of change in load,
several such compensating procedures may be necessary

during a stop at a landing.

Furthermore, while stopped at a landing, such elevator cars
30 are susceptible to vertical vibrations caused by the
stopping process, changes in load, or the level-
compensating procedures described above. Vertical
displacements and vibrations of the car can cause
passengers to experience unpleasant sensations oxr even
35 alarm. Moreover, if the surfaces of the car floor and

hoistway door sill are not at exactly the same level, this
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18DEC2003 can lead to accidents caused by passengers stunbling as they
enter or leave the car. The situation described can be inproved by holéii]@g5
the 5 elevator car fast on its guiderails by frictional engagenemﬁn

" purpose of the present invention is to create a car braking device which
sol ves the problens concerning 10 vertical displacenent and car vibrations
descri bed above wthout inpairing the quality of ride, and particularly

Wi t hout causifgl8ahetk ﬁ@@ﬂd&ﬂ%sb&ﬁﬁ%eﬂp%gsp%%%eh@%r%a%ﬂd%br¥ﬂgiéB“3itS
travel. 15 To ensure that _there is no jerk when tfravel comrencés, when

usi ng a cartBPAkFRECHeV¥ céehYE ERE Bakpose described, the car:side
suspensi on neans (suspension ropes, suspension and driving belts, or

simlar elenents% shoul d 3e pre-tensioned ,to the |pad which will occur
after the bFa&keStSudperBdIe86TWRFENCRE PRe 1EREEVRA RYJPPHEIRF t*Rfhi ch can

be regubat esl eVt brrespeekst 0chok gHeganderrataki Bpalfrspeadnane-tensions the
car-si de suspensi on neans via the traction sheave each tinme before travel

commences, 92T the braking device is conpletely relieved before it is
opened. For optimal 25 fulfillnment of this requirenment the drive regul ator
must have suitabl e info&ng%ion concErni pad, status.on the car

e i O

n he |
br aki ng de . PiTPYHRe % At PFrveh vaﬁ%éoPSlﬁcﬁPeSESaﬁf thé&3fevi ces
30 and neasurasing destfcebedich sbevehathet probilergspovhicenniofy t he

| ndepeqgent, gl aj i 1a; Sp fldefon Me2SHT 09 LB N0k dLROALALCeR A LeCHY on the
car braking evice I's %dvantageous because t A3 -nakes i possibl'e To 35
regi ster amiithepentapaltheghohdi agalbtyesfartidal | gngr peent cudsd lyecause
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sources of error. 41 8 C 2003
continue its travel.

15 To ensure that there is no jerk when travel commences, when
using a car braking device for the purpose described, the
car-side suspension means (suspension ropes, suspension and
driving belts, or similar elements) should be pre-tensioned
to the load which will occur after the brake is opened,

20 which is the case if a drive unit which can be regulated
with respect to torque and rotational speed pre-tensions
the car-side suspension means via the traction sheave each
time before travel commences, so that the braking device is
completely relieved before it is copened. For optimal

25 fulfillment of this requirement the drive regulator must
have suitable information concerning the load status on the

car braking device.

In the present invention this is achieved by the devices
30 and measures as described in the characterizing portions of

the independent claims 1, 5 and 7.

Measuring the holding forces directly on the car braking
device is advantageous because this makes it possible to

35 register and compensate the holding forces actually present
and because all indirect methods of relieving the brakes

are subject to a number of sources of error.



Installation and use of the car braking device with integrated registering

of the holding forces according to the Bnvention has a nunber of i t ant
advantages. The 5 first is that perfect relief of the brake before1ﬂﬁﬁ&h@m
"travel commences is not effected by a pre-tensioning torque being
generated by regulation of the drive unit and calculated fromthe torque
regi stered when stopping and the difference in |oad neasured during the
| andi ng stop; 10 instead, it is effected by this torque being continuously
i ncreased hy the drive uni beforﬁ travel connﬁnces until a & neasuring

gté

bri dge for A 13! PR AelEsr P EnSBFsPERR1PHe J8YA CFr Mitdy device is
in bal ance,integrihedcasgbsakiigg dévihe hslpehbegblryekehicave@ing tdbthis
nmet hod, devi,atipons 15.duehto fric%%onal etfectg, or resultin% fromerrors
in measurimE tHE FRBHCT nPERe? CAY MP5hd°f r oRPPREEREr BEVEE AT Sye ting a
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Secondl vy, igs §y gﬁ%gg étspogség e %g dgsgegse w_th Ehe .reLati%gé%Icostly
measur ement 01" The  T0ad Th the ¢ar, ©-betatge®Yhd P& FRSCHE G ChHiTYe
suf fi ci ent |Ibeiacgz wantergtedabgutegetdatiom thiether quévenuhiie dmnidve unit
before st i t e in |oa n_the_car, braking device during
t he | andi né%pésaté(}g% % Em%?ﬁmgo?éfﬁlégcg?ggségﬁﬁ e‘r"%spgﬁf:fj 2nde. & g‘ﬁb‘? ng
on the posidiifdiexgnedeinaload ropesubed nguirhogutked Lantihing salogyl ati on
Thi rdl t r afyl ; cQ{, di t i i r.epl ace
Yo ' 0% Lol Ay Ns derr fee 86C0Y 0t Y gﬂ}ﬁgﬁggggggr B IBuE/L 1P

t he usual hol di ng e on the drive unit, ation wth Both
braki ng deinzedsedoayi bhe. dBvVeranst dpefasenbaaveés compeageisn uitd 1 a

dependent el dtFrindvaid fgepssnd drbper ndeyshaPreRtarehg 88dsAy Qement s
to, 35 the invented objects_stated in_ the | ndependent c?alns are possible.
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device is perfectly relieved. With this method, deviations
15 due to frictional effects, or resulting from errors in

measuring the load in the car, and from inaccuracies in

generating a torgue corresponding to a calculated reference

value, are ruled out.

20 Secondly, its use makes it possible to dispense with the
relatively costly measurement of the load in the car,
because the lcad in the car can be sufficiently accurately
calculated from the torgue on the drive unit before
stopping and the change in load on the car braking device

25 during the landing stop, the weights of the car,
countexweight, and - depending on the position of the car -

ropes being included in this calculation.

Thirdly, the car braking device according to the invention
30 can replace the usual holding brake on the drive unit,

although operation with both braking devices is possible,

By means of the measures stated in the dependent claims,
advantageous further developments of, and improvements to,
35 the invented objects stated in the independent claims are

possible.




~in the upward and downward direction, the regulable drive wunit has enough
information available in all possible load situations to conpletelyy, C

relieve the car braking device 5 before travel continues and thereQJJPB 2003

enable jerk-free starting. Registering the holding forces in the upward

and downward direction is necessary for two reasons. If the elevator is

operated with a holding brake on the drive wunit, the car braking unit is

| oaded i n grpeside the ecdt dmsaldhdepenitit@greni sbethethpakseéddeys ferers or

| eave. If _.operation is.wthout a holding brake op, the driy nist ... the
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flat beltshgremter or less than that of the counterweight.
15
Integration of the measuring elements into the car braking
device itself permits this device to be fastened onto the
car in a simple, sandwich-like manner in combination with
other car components, and to be electrically connected

20 without problem.

Actuation of the brake levers of the car braking device by
a stroke-imparting mechanism acting via a toggle mechanism
has the advantage that the force of the stroke-imparting

25 mechanism is amplified many times by simple means, and that
in the braked status a continuation of the holding force of
the stroke-imparting mechanism is not regquired. For this
reason, and even taking account of power outages, stroke-
imparting mechanisms can be used which have no pre-

30 tensiocned springs and operate with briefly activated
closing and opening strokes such as, for example, a
sclenoid acting in both directions and having limited

switch-on time.

35 An important advantage of this invention is that in the
future, when use is made of suspension means made of

synthetic fibers (e.g. aramide fiber ropes or flat belts),



-5 18 DEC 1003 the problens in relation to vertical displacenents and
vi brations during stops at |andings whigh are then expected to occur to a
greater extent can be avoided by using the car braking device acppngtmmjto
t he invention. An exenplary enbodi nent of the invention is illustrated I'n
Figures 1 to 5 and described below. Fig. 1 shows the construction of a car
braki ng device 10 according to the invention, and its interaction wth a

gui derail; Fig. 2.shows .a cross-.sectio qugh & j i ce
havi ng i nt égﬁﬁalprrﬂ? St €4 sste:LrO?lngeot hn"eé{%ﬁ%n @%%Iracg%ﬁ%?@%eggﬁri ng .t he
gef lc<)_r mat ijomricbfraa:hih&la:@mdng\tstdﬁsg.aa Ishrolings cwg}&%h se¥%e | BRer hesngRt&dcar
raki ng deyice aving i NBANS, of | Stard ' orces b
nmeans of p?é&@&célcrt rtlog % (r#r%rtgéernsor 5 tgicga-(r?%:!aez hff;&mdéﬂge(?lgl?ynahlﬁég?ggg{%r Y
i nst al | at i eamittakiny crvic) anekitigadg ddse bLiY#Rehe®-it; Fig. 5 shows a
variant_in which two car braking devices are actuated by a common
stroke-%nparting mechani sm 25 Fig. 1 shows a p| an view/ff a car .br.aki ng

device 1 arcerdingany tevadiveant orf R o Sabt @1 obSt htlrefrafgdain
gui der ai | %%§?ﬂ£§d§q§§EQQQEwdé@dggggarbéj@wator construction and on

whi ch the braking device acts. 30 The car braking device | consists
essentially of a rectangul ar bl ock-shaped casing 3 which has fixed inside

it a brak%j%’.mlsu%‘?ﬁﬁs 4 tdbdava ke a5 swiael bbskisgSdevibe brake arm
hub 6.1 an r

strokel®nparti ﬁ;edg%%g%dg@%b tiog%l}%%ﬁeeé%{yf#’g?a%d si?%ﬁ%‘?%grggﬁgg%ﬁm g :
cylinder, or a spiwvidlie aehorderadid @ conpression spring 10. It also has 7

Fig. 2 shows a cross-section through a car braking device
having integral means of registering the holding
forces by measuring the deformation of a

15 component ;

Fig. 3 shows a cross-section through a car braking device
having integral means of registering the holding
forces by means of piezocelectric force sensors;

Fig. 4 shows a normal elevator installation with two car

20 braking devices built onto it;

Fig. 5 shows a variant in which two car braking devices

are actuated by a common stroke-imparting

mechanism.

25 Fig. 1 shows a plan view of a car braking device 1
according to the invention. Recognizable on the left is a
guiderail 2 of the sort normally used in elevator

construction and on which the braking device acts.

30 © The car braking device 1 consists essentially of a
rectangular block-shaped casing 3 which has fixed inside it
a brake arm support 4 with two brake arm swivel bolts 5,
the brake arm hub 6.1 and brake shoes 6.2, the brake
linings 7, a toggle mechanism 8, a stroke-imparting device

35 9 taking the form of a solenoid, a hydraulic cylinder, or a

spindle motor, and a compression spring 10. It also has



W re-rei stance strain gages 11 with which the holding forces of the brake
| evers are registered. | B DEC 2003 The ol ding effect of the car braking
device is achieved by 5 the conpression spring 10 acting via the ggggkﬁn
mechani sm 8 to push the brake arnms, which are pivoted on the brake ar
swivel bolt 5, apart thereby pressing the brake ends of the arns together
and the brake linings 7 against the running surface of the guiderail. In

the process, the toggle 10 mechani sm greatly .anplifi f of the
spring. Theirgogedistrise e cdy Mgt dEVilté Jhcolwew‘tsf?én“f%le&%ﬁgw ng

corr espondg,i-8elsh@ FSitiHeatd ik d N eaxah dde hodglissttdweedar fast on the
guiderails 2 by neans of frictional engagenent. The car braking device is
rel eased by the controllable stroke 15 inparting nechani sm9 overconing the
pre-tensi opgd heneEmf efiftiecamrgssicr sprakinpd Sebidag ag@ehéevegghy

nechanism8 into its flexed position, thereby rallevi r 6

and nowvi ngttRe CW%%W%Q’?’%&“% ]s[ﬁf'—?{cltc% e%ﬁp%/ﬁl s@g%%é%%%?ﬁgéggisg‘egi I

2. Not shows ighsthe H¥ awaige isrmes dewhiozh 240 v oo tue@ so cr s ¥ 8REJRESt t he

effective | engt f th ext end t ' ' hQuso& veetical
%IBHT gi?glﬁ teq‘{e atpaarrq: gtﬂla%o'%%; gpel@ge Sghe bfaxe & a

cross sect Pyt evice 1. Shown in the drawing are
the car 25aguisdercajdti®r tdred basepheke 1PinheDs he 29vERSh| BEe T878fFhe
casing 3, the hbrake arm suppo M th, the, by akes 86 m sné vebgghel t 5, the

br ake arm gu\ﬁf?aﬁebroaietrﬂaer %u#r@%llwan%l br akte)é shoe_6.2, and.a cr ey section

t hr ougho t hevetobggliesmmezstesti Xsm a0l 1 e s t ¥k eLPHPRr 25 ngFrethahlem 97 %and t he

conpressi o osﬁq-,i%r}{ | 59 ddr ofnbensesnv { sonzhiden diwing Goawiegi st ering
t he hol di ng orces 1s effected, i

n the car brakin Vi ordi.n t he
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15 imparting mechanism 9 overcoming the pre-tensioned force of
the compression spring 19, bringing the toggle mechanism 8
into its flexed position, thereby relieving the brake arms
6 and moving the brake linings to a sufficient distance
from the guiderail 2. Not shown in the drawing is a device

20 which uses screws to adjust the effective length of the

extended toggle mechanism.

Fig. 2 shows a vertical cross section through the car
braking device 1. Shown in the drawing are the car

25 guiderail 2, the baseplate 12 and the cover plate 13 of the
casing 3, the brake arm support 4 with the brake arm swivel
bolt 5, the brake arm 6 with brake arm hub 6.1 and brake
shoe 6.2, and a cross-section through the toggle mechanism

8, the stroke-imparting mechanism 2, and the compression

30 spring 10.

Tt can be seen from the drawing how registering the holding
forces is effected in the car braking device according to
the invention. Vertically directed holding forces on the

35 brake shoes 6.2 generate via the brake ends of the brake
arms 6 and the brake arm swivel bolt 5 a bending moment on

the vertical section 4.1 of the brake arm support 4 which



8 16 DEC?0113 generates in it tensile and conpressive stresses which are
essentially proportional to the holding Borces which occur. An electronic
interpretation circuit detects these stresses wth the assistandbﬁ@[gnmﬁal
or sem conductor wire 5 resistance strain gages 11 which are fastened in a
suitable manner onto the aforenentioned vertical section 4.1 and form
conponents of an electrical bridge circuit. For the expert, it is easy to

recogni ze thalemhtbst hisiartangenmentndacenpreskliyesisgredsed whifdd dpward
or downward direct efl 10 hol di ng forces cgn ge get errP ned, whl.cq_tserves as
i nf or mat i orf$%Pt Rl LBnPFBPOLRRECRAL BPi T8Sr BRaFAREr Lor&gsr éﬂh&gf R $'ad

present in Ade-Tastr&nithenothprebaddon byrdetectiengctizentehe iwkgeses
circuit is in balance, it can bf ve[:%laccuratelg) get Erm’ ned when no nore
vertical hoTidithgt1% ?8FL8E2HFE BFeRBhE oh™t RETEFEEEY “bP3k& 1 &iers and t he
car braki ngesteyt seceastthtnefagesbelopanel wirehduktgerer d rg cuitfaske

Fig. 3 illustrates an aéﬁernﬁtivg SEEUtE nvgo Ehelnet%%do 2% q?%ﬁﬂibed
above of rdREri A PhE RofaPhg B L8R Ec PR 16R 1t RECEAP braki iy Uevi ce
18 i ndi cat eloypn ezoepeseénis pfessuetecsenselsbandge8clriceitr. dFarmedtd ng

cabl es. Her casing.3 ng ai a sl e |
met al gui dee‘raxz}% %]thu%%o?? iﬁ&&%%k?ﬁﬁg@?%@ﬁﬁék%%‘%ﬁ E:%Z'tsf %%ag%ép#ear%%s
each 25 haw mepirettlywsidned| egdlnel ésriepwhirEhosedpenwargl sirfacted gui des

for theobr q@@{r\qﬂ%s%yeésbegﬁsbé adberAi Bl owAsknaSerdeRanal | el ogram gui de
for these bolts ich at one end are _rigidly fastened with a pin 17 to the

br ake arm Hubf@rmagiont fer pkakecarkEcd and hbet Heiyeneegsddtae supported

axially 30 Mdgaii £3§Et BEL 1EEAPHESSERE SANERESCAS . agal REle Lhadaseplate 12
and the cover plate 13. If there are _now vertical hol %I forces acting on
the brake SHbele'seot iR MAFR CRONBERAEed By phr 46 8P, DBigBSvely AT ng

supporti ng bd oreeg actingrélpmisberhbsedowheavan pbake veiraitdsd predskineg
15 forces are present on the closed brake levers and the car
braking device can therefore be opened without generating a

jerk.

Fig. 3 illustrates an alternative solution to the method
20 described above of registering the holding forces acting on
the car braking device. 18 indicates piezoelectric pressure
sensors and 18.1 their connecting cables. Here the casing 3
contains, and has rigidly fastened to it, a metal guiderail
support 14 which has two arms 15 in the form of plates each
25 having in it two drilled holes 16 which serve as play-free
guides for the brake arm swivel bolts 5. The arms 15 act as
a parallelogram guide for these bolts which at one end are
rigidly fastened with a pin 17 to the brake arm hub 6.1 of
the brake arms 6 and at the other end are supported axially
30 wvia piezoelectric pressure sensors 18 against the baseplate
12 and the cover plate 13. If there are now vertical
holding forces acting on the brake shoes 6.2 they are
compensated by parallel, oppositely acting supporting
forces acting from the base or cover plate via the pressure
35 sensors 18 on the brake arm swivel bolt 5. The moment on
the brake arm swivel bolt is absorbed by horizental

supporting forces between the arms 15 and this bolt. As a



35 sensors 18 on the brake armsw vel bolt 5. The nonment on the brake arm
swi vel bolt is absorbed by horizontal s8pporting forces between {he arns
15 and this bolt. As a 9 18 DEC 1003 result, only the vertical cohBdhé&dfl
corresponding to the holding forces are transmitted to the piezoelectric.
pressure sensors 18. An electronic circuit interprets their
pressure-dependent electrical characteristics and generates 5 the

i nformati or-dRau retshiqy the e evatl @@rﬂpéﬂéna@dcdfwepoﬁagngamr theig. 4
shows the appllcatl and installation in an gr systen1of a

car braki nd'Uetine Qﬁ%h?EFtEF?%%mi%t?ﬂvEﬂtF%ﬁ P#ﬁéoaﬁ “i's of an
el evat or Wﬁﬁﬁéﬁn&éﬁbéﬁﬁbﬁ@ 18nsAmléE@ctﬁoniccaﬁrguudeﬁatb$p2eta wiehirme

room 21 containin dr| un Wt actl n sheave 23 tor
car 24-vuttP¥ﬁﬁs¥ﬁ$%é% %o%i?%%ﬁk?@ﬂt [0’ ﬁrlggéﬁgngpgngggggé%f%

whi ch Sﬂspanﬂaandkﬂﬂmﬂebéntfgmmimﬁdthp fibe cal eaatotr hecnounileawei ghrtivand

whi ch are the eres driven by the traction sheave 23. Fastened to the car
sling 25 ar€FHt3%eH yui de assenblies 28 to guide the car 24 on the car

gui derails 2, safety gears 20 29, and the car braking device 1 according to

t he 'nvent;l,td;ble Cooﬁg]%gwg fi@é@iﬁﬂn§ﬁéu§%§ga¥,Pa§':ﬂ8 nWaY ndritats by

nmeans of suUi eces t can anged toget her one bel ow
t he other|GiQVﬂ$¢IN$N$ﬁe®.O%a@d@ﬁthbé l@%t@eYh@eca¢C§Fﬁh§9 &R F&Ey heavy

cars, yge ofpZond S tRCONhAMe; Jkes bF %Sél@b@té@ hBstalhyt WO GRvaven
nore car braking devices one below_the, other. 5 shows preferred

ar r angenentinftalded an haki Mg erIeERSIS £ %Wgﬁhén%ﬁﬁ‘ﬂﬁ‘ &dnpr essi on

spring 30 adiadBsikd & EPIWMECEADH Epdwﬁehaﬂﬂa&h@ohougbevﬁeahanemns 8 of
bot h braki and a, common [ oke:- npartln eV|ce§§126fa%&Eped to

d
the car sl |eﬁge”‘a5§t\t/‘!},rc?§% nst ‘fjn'éhp?%gs%i%ngp %6“ SrEFédds hem™'as a

result of whigghersyimhromaus 27 which suspend and connect together the
15 car and the counterweight and which are themselves driven

by the traction sheave 23.

Fastened to the car sling 25 are roller guide assemblies 28

to guide the car 24 on the car guiderails 2, safety gears
20 29, and the car braking device 1 according to the

invention. These components are constructed in such a way

that by means of suitable connecting pieces they can be

flanged together one below the other in the form of a

sandwich and onto the car sling. On very heavy cars, use of
25 this technique makes it possible to install two or even

more car braking devices one below the other.

Fig. 5 shows a preferred arrangement of two car braking
devices 1 in which a common compression spring 30 actuates

30 a connection rod 32 and the toggle mechanisms 8 of both
braking devices, and a common stroke-imparting device 31
fastened to the car sling acts against the pressure spring
30 to release them, as a result of which synchronous

functioning is assured and one-sided braking is ruled out.



functioning is assured and one-sided braking is ruled out. 1 8 DEC 2003 -
10 List of Reference Nunbers 1. Car braking device 2. Car guiderail 5 3.
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strain gage 12. Baseplate 13. Cover plate 14. Cuiderail support 15.
Extension 20 16. Drilled hole 17. Pin 18. Piezoelectric pressure sensor
18.1 Connecting cable to pressure sensor 19. 25 20. Elevator hoi stway
21. Machi na.rsmomwf2rePeiryarcanNumB8rsTracti on sheave 24. Elevator car 30
25. Car sling 26. Counterweight 27. Suspension neans 28. Roller guide
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2. Car guiderail
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6. Brake arm
6.1 Brake arm hub
10 6.2 Brake shoe
7. Brake lining
8. Toggle mechanism
9. Stroke-imparting mechanism
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15 11. Wire-resistance strain gage
12. Baseplate
13. Cover plate
14. Guiderail support
15. Extension
20 16. Drilled hole
17. Pin
18, Piezoelectric pressure sensor
18.1 Connecting cable to pressure sensor
19. -
25 20. Elevator hoistway
21. Machine room
22. Drive unit
23. Traction sheave
24. Elevator car
30 25. Car sling
26. Counterweight
27. Suspension means
28. Roller guide assembly
29. Safety gear
35 30. Common compression spring
31. Common stroke-imparting mechanism

32. Connecting recd



29. Safety gear 35 30. Common conpression spring 31. Conmon
stroke-inparting nechanism 32. Connecting rod 18 0 E C 7003 - 11 Patent
Clainms: 5 1. Device to prevent vertical displacenents and verti calB DEC 2003

vi brations of |oad carrying neans (24) of vertical conveyors while stopped
at | andings, having attached to the | oad carrying neans (24) a braking
device (1) which during halts at Iaﬁdﬁﬁg§'holds the | oad carrying neans 10
(24) fast on its guiderails (2) by nmeans of frictional engagenent and

rel eases this frictional engagenment in the presence of a corresponding
control command, <characterized in that hoisting of the |oad carrying nmeans

(24) is effected By % el astic suspension neans (27) and the braking
device (1) contains sensors (11, 18) to register the vertically directed
hol di ng forces which occur. 2. Device to prevent vertical displacenents and

vertical 20 ViRhaldeOns Prdmd Qﬁtd:@i?éa[l’i&‘Qsﬂ?@@érn@ﬁté’eéﬁ&icﬁler?_@@a%eyor5

whi | e stopped at | andi ngs according to Claim™l, characterized in that the
sensors (11, 18pbratdg &f itPacherandng traite 24 1)of cypEtératne
vertically diregheeévaldiv foresppadd i tdn@oeds, i Ratheguaverenhaddto
downward direction. 3. Device ton§%$¥en vertical, displacenents. an

vertical vibr&t€odeast PFEYIGH i Mt heA T PFINEr9eRaFe d3hyvEPIF
whi | e stopped @ariardibigsscoordinings Uelds t1B9 loadde2rrobagaskaniszed in

(hat e verticaly desied ol glon Lorges S alered cbromeni e
them or by engagement and releases this frictional engagement in
the presence of a corresponding control command,
characterized in that
hoisting of the load carrying means (24) is effected by
15 elastic suspensicn means (27) and the braking device
(1) contains sensors (11, 18) to registex the

vertically directed holding forces which occur.

2. Device to prevent vertical displacements and vertical
20 vibrations of the locad carrying means of vertical con-
veyors while stopped at landings accérding to Claim 1,
characterized in that
the sensors (11, 18) integrated in the braking device
(1) register the vertically directed holding forces

25 which occur in the upward and downward direction.

3. Device to prevent vertical displacements and vertical
vibrations of the load carrying means cof vertical
conveyors while stopped at landings according to Claims

30 1 and 2,
characterized in that
the vertically directed holding forces are registered
by measuring the elastic deformations of components of
the braking device (1) caused by them, or by

35 piezoelectric force sensors (18) located at suitable

positions in the flow of force between the point of



35 piezoelectric force sensors (18) located at suitable positions in the
flow of force between the point of 1 6 DEC 2003 - 12 braking and the | oad
carrying neans (24). 4. Device to prevent vertical displacenents arBIDEC 2003
vertical vibrations of the |oad carrying neans of vertical 5 conveyors
whi | e stopped at | andings according to e or nore of the foregoing
clains, characterized in that it has b e arns (6) which are actuated by
nmeans of a stroke-inparting nechanism (9) (e.g. electromagnet, 10

hydraul i c CylﬁBP@kAﬂ@raﬁB'9H561595055r¥?§n% hegglse (2ggchani sm (8). 5.
Vertical conveyor fof persons or freight cOntaining at |east one drive

unit (22), which is regulated in 15 relation to torque and rotational

speed, and, a |9adicEaEbYhPEvERANSeER4LaMgBph 8 cateded amdgwaw@als t he
| oad carrying neans havihg a controll abl e braking deV|ce aﬁrlch during

halts at |andmglgrﬁ6na§8tﬁé thgadoadr F?’Fﬁylﬁgaﬁ@aPﬂP fX§ff

gui dergi | s (2)cc9ﬂv89o£@aw§19é Etbﬁbéanah QBE@QQ@E”ECCOQHQ&?C'&:@ ictRd dwn t hat
hoi sting of the load _carry (54) is effected astic suspension

means (27) and"¢he ﬁ?akhﬁgf6§99€éng(§ &¢Bftai ns sensors (11, 18) to
regi ster the Zéhy@é&tggihaddhﬁeghgd hol di ng forces mhlch occur. 6. Device

to prevent vert|0ﬁl % ggacenent ndhve tical atl ns of. theégoad
carryi ng neans*bf*%&r PfR4f aEBﬁv r 8ORAT @r§t85é Xn&Fﬁ&f accdt di ng
to one or 30 rteckéE- impafaﬂﬁgom@ghahasmsJB)chargcteﬂezedomagd&u hoi sti ng

f | oad fi b f
gyntﬂ@%lgaflg glgglggaﬁg}ggégﬁ}sﬁgev g ng égF?%i n%i Ia n§§7;n3

mechanism (8).

5. Vertical conveyor for persons or freight containing at
least one drive unit (22), which is regulated in
15 relation to torque and rotational speed, and a load
carrying means (24) which is guided by guiderails, the
load carrying means having a controllable braking
device (1) which during halts at landings holds the
load carrying means (24) fast on its guiderails (2) by
20 means of frictional engagement,
characterized in that
hoisting of the load carrying means (24) is effected by
elastic suspension means (27) and the braking device
(1) contains sensors (11, 18) to register the.

25 vertically directed holding forces which occur.

6. Device to prevent vertical displacements and vertical
vibrations of the load carrying means of vertical
conveyors while stopped at landings according to one or

30 more of the foregoing claims,
characterized in that
hoisting of the load carrying means (24) is effected by
suspension means (27) of synthetic fibers.

35 7. Method of preventing vertical displacements and
vertical vibrations of the load carrying means of

vertical conveyors while stopped at landings, the



vertical vibrations of the load carrying nmeans of vertical conveyors while
stopped at |andings, the 18 DEC 1003 - 13 conveyor installation containing
at least one drive unit (22) which can be regulated, and a |oad qggp i
nmeans (24) with a braking device (1), and this load carrying means (%&@
bei ng gui ded by guiderails (2), 5 cha_tr%t erized in that hoisting of the

|l oad carrying means (24) is effected by  elastic suspension neans (27), and
that while stopped at a landing the load carrying nmeans (24) is held fast
on its guiderach$elydr dyigreanstdfort heoriyrakiimy davilee 90 ¢1g ,dah¥esensors

integrated in the braking .device (1) _ co ni cat BRI
direction of vRat \/érzt)i (‘,‘*’gﬂcg‘ &%&}%&%ﬁ%ﬁg&f oaﬁ%éegft 0 a d‘%#ggﬁ‘{r{ggul ator.
ggn?i ml\J/teet “°?hﬁﬂ@%"’f5d' (@)t eri@miambkakic'lgardmﬁe:rei zed i rendhathbef bpadt ravel
_ s, the drive regul ator, uses .the negnitude ' ti of the
vertical ly di FEEFEE"hEIFH Ty (fzégci:’?%ﬁ}’rﬁcgeaq gjg’gl%/@?%%%{eﬁ%or(gp( 11, 18) to
EﬁeaggﬁzFlth$CEg@wé%%ﬁ}ﬁédlﬁﬂnﬂhmm sheave of the drive wunit, and thereby
ile force i,n suyspensi pn __neans. (27 a | ngt C in
mmans. (24) . SBOLEKARS HE BB AT UGS Uah B Hoart T ared h Choae el ng.
gﬂgsriload. 25135dﬂﬂlymﬁﬁﬁnsﬁdﬁImyans(IZHkm;&hdnthiﬁ withbe agtepreéd i n
~in a conveyor .insta I on hayi qri | t i e M u
holdlngjbrakethé t&%h 3%§%%§§€%§H§:ﬁ%éﬂﬁ)%%ﬁ%?%%m?%?gekﬁﬁtthe
su3|to_en5| on NMeams itR7)gutatemeiie t02 lnadesars Whdhedpsakdag BEVAFE travel
continues takey, place dohSyah i BYMRed NAl Al L0 AY ededibye (1yi t
communicate the magnitude and direction of the
vertically directed holding forces to a drive

regulator.

15 8. Method according to Claim 7,
characterized in that
before travel continues, the drive regulator uses the

maghitude and direction of the vertically directed
holding forces communicated by the sensors (11, 18) to
20 adjust the torgue on a traction sheave of the drive
unit, and thereby the tensile force in the suspension
means (27) carrying the load carrying means {(24), so
that the braking device can be deactivated without
being under lcad.
25
9. Method according to Claims 7 and 8,
characterized in that
in a conveyor installation having a drive unit (22)
without holding-brake the aforementioned adjustment of
30 tensile force in the suspension means (27) carrying the
load carrying means (24) before travel continues takes
place in such a manner that the regulated drive unit
applies to the traction sheave (23} a varying torque,
whose direction depends on the sign of the holding
35 force of the braking device (1) registered by the
sensors (11, 18), and thereby develops a varying

tensile force in the suspension means (27) carrying the



applies to the traction sheave (23) a varying torque, whose direction
depends on the sign of the holding 35 force of the braking device (1)

regi stered by the sensors (11, 18), and thereby devel ops a varyin

tensile force in the suspension neans (27) carrying the 1 8 DEC 2b8@EEZMH

| oad carrying neans (24) until a nmeasuring bridge fornmed by the sensors is
in balance, i.e. the holding force onlthe braking device (1) is zero, at
whi ch point this braking device is deactivated and the drive unit 5 (22)

accelerates t 0 Y ans ,G24)-.+49 th ' j o Qfad ts
destinati on. Qgékhggﬁggagécﬁgggﬁgq?é)Cﬁgfﬁg % gﬁﬁg%?%S% aracﬁ%rized in that
10 in a conveformedsbyl thei sanisaviongd sa idr bed amsiet, (@23 e MR %g- br ake

the arorereni 1oped, 8l VAETRILKILg (RIS (107 43 ARIIC SSRONSH Qb iRans
(27) carrying € | oad carrying ﬁ%ans fh) before travel continues takes

pl ace i n suchtlaisahnekingatiewviiceh ishdegatis aigddiang Hherdikevetynit
activgted, t h?%ﬁ?gﬁlzefegggglﬁ'e%et%@ 8 e kariyitly ARUEIOP& A O e
correSponding to the [oad status registered béfore stopping at the

| andi ng, the dilregeinpsl @ifngthr destimati®n .opened, and with the braking
device (1) the load carrying nmeans (24) 20 still active the regulated drive
unit then applies to the traction _sheave an jncreasing or decreasing
torque, Mhoéethedcarerrdépends &3aiRs Ji g8Db/the holding force of the

braki ng; devicg-{d)rtEegislienad thtt he sensors (11, 18), until a neasuring
bridge formed by 25 the sensors i; in balance, i.e, the honiﬂgéiorce on
the BPaki ng dE¥i 8eCPRYRYPE 1865alaftimichayding & BirdVverdkithg ice (1) is
deacti vat ed a@ﬂthhﬁoﬂaﬁﬁg-b&hke t2?) aFeaehenatiesddieidjwuadnast rgf ng means

(24) in the dire¢ IOEOQCEIE% %%%FE%%%&%%&on means {27} carrying the

tensile
load carrying meansé(24) before travel continues takes
place in such a mander that, with the drive holding-

15 brake still activatéd, the regulated drive unit {22)
first develops a torque corresponding to the load
status registered bdfore stopping at the landing, the
drive holding-brake !is then opened, and with the
braking device (1) of the load carrying means (24)

20 still active the redulated drive unit then applies to
the traction sheave an increasing or decreasing torgue,
whose direction depends on the sign of the holding
force of the braking device (1) registered by the
sensors (11, 18), uqtil a measuring bridge formed by

25 the sensors is in balance, i.e. the holding force on
the braking device él) is zero, at which point this
braking device (1) ils deactivated and the drive unit
{22) accelerates thé load carrying means (24) in the

direction of its destination.



