1 Method and device for testing the tension stress in tension
el enents of a tension elenent cord The invention relates to a nethod
and a device for testing 5 the tension stress in tension el enments of

a tension SVERRVORAIPY according to the preamble of the r &&peEP2A1/066213
main claim There are various el evator and | oad transport systens

whi ch 10 have a number of tension el emerts, for exanple flat or
V-ribbed belts, for carrying and driving the elevator cabin or a
platform The tension elenents are typically fixed in the region of a
count er wei gletthechamyl alesdicet dowe itgisttingr ehdefdenction attrassuppertension

(driving) pulley and thgp Lgﬁﬁxéfe% %%iéﬂ é{g@éé%r%gg?an

under | oop, run through under e el eva cabrn and are fixed on the
ot her side of the elevator cabin. This fixing is also designated as a

cabi n-si de t4@nsi QR Rl:IE U foed ROI Dt Ihsseasqal EXLRg 1R khe Le@kQRg
of the counterweight is designated as a 20count erwei ght-si de tension
el emet fi ¥&¢ PEASLONTIRETE S d 1 &ENEdSp SIEMETILiSt iOds 2f dETiSHERe RERITERG
these tensicorcel gpeptdihyedtPOitHes ipreamaket £t efd. RAgeddi®e main
el evator and l.oad transport systens, during assenbly, but also during
mai nt enanc& 41" i s deterni ned whether the tension el enents of a
suspension cord are uniformy | oaded, for exanple in order to test

gg?ther unigharm Load di SEEibubion s %ﬁﬁ”ﬁ%@d ¥Q%8%§%E%ysgkkgﬁ%t%hich
invol ved in thi's Tespéct is relatively high, an hé "eq |Pnent )
whi cRY s sorwel meshwwerlr | 8f cosnbyoanglearaits, vgor example flat or V
ribbed bkelts, for carrying and driving the elevator cabin

or a platform. The tension elements are typically fixed in

the region of a counterweight, carry a counterweight, are

deflected at an upper (driving) pulley and then, for

15 example in the form of an underloop, run through under the
elevator cabin and are fixed on the other side of the

elevator cabin. This fixing is also designated as a cabin-

side tension element fixed point, whereas fixing in the

region of the counterweight is designated as a

20 counterweight-side tension element fixed point.

There are various possibilities for implementing these

tension element fixed points in concrete terms.

25 In the elevator and locad transport systems, during
assembly, but alsc during maintenance, 1t 1is determined
whether the tension elements of a suspension cord are
uniformly loaded, for example in order to test whether
uniform load distribution is ensured. The outlay hitherto

30 involved 1in this respect 1is relatively high, and the

equipment which is sometimes used 1s costly and sensitive.

A corresponding measuring instrument is known from the

published patent application EP 573831 Al. This measuring



i nstrunment conprises a torsionally and flexurally resistant force
sensor, so that as accurate evidence as possible as to the

|nstantaneous tensile forces of a rope can be obtained. A tension
el enent is WOALHBH788 two points, and 5 the tension el emdiftT/EB2010/066213

deflected in the m ddl e between these two points and is neasured.
When a load Iimt is overshot, for exanﬁQe, a signal may be
triggered. Another solution for tension elenent nonitoring i s known
10 fromthe published patent application EP 1847501 Al. The neans for
t ensi on el enestruiemitt @dmg iafees faasio&rsa@nfailﬂm yarido faegmhir(ialtyr a@lsi@ftam
el evat or system The beIt-I|E ensi on ele e nonjtored

past a sensing surface.’ A Se g °&r rFangerte I% ?V ??ﬁegr%?eﬁosﬁ%bi?h s
sensi ng 15%ur f &be, iosteuaﬁpteuso tdragl hvaar ifatiaess o t Ae stpeictaare bf

the moni t ored Ligfayd o &l &ient, ¢ ﬂen‘?&ntﬂ%@‘%ﬁ r?te&yQE Rlio ::E ﬁ.H”cbngand

gage or alignment aid is known fromthe pu Eatent a I cation
EP 0 498 0% eﬁztePﬁﬁéveﬁﬂﬁmﬁ%ﬁZQSnE%%ﬁ#¢¢EF@agélo hgl aedviesn

not desi gnetied® ariBapyinmts dage fier RéAsWIeg. bahesens t WRENBIRN: is
el enents, but s rves nstead for the allgEnent of ulde rails. The

set obj ect PVEHERC ] ﬁ?@&?&? afotHEPa Pﬁgdbgn& a92§LEGrr espondi ng

devi ce so that dlfferences in the tension stresses in tension

el ements o, %{ﬁ%’}s' <J§':g§ e&@“tfo%‘”tde Osai%rpeeﬁg%gﬁrte%o TR AN kngun

qui ckly. 'S achi eve accor t 0" T he TnventTon
30nedds of faomet hioel @m@laS@ewic&ah©wtngpwﬂQCEéap@ré%PoIBQTﬁﬁl Al. The

charact eri zisng sPEot- ,(Efents*l%nr %ﬁ_l%%{‘eh'tV%oﬁ%Br% i Iélre %a%%n@%V@l%'?@mt%
of the device accordi to the invention are defi ned

respectlvead@N&QﬁﬂﬁrQH iGfg. an elevator system. The beXt llke tension
element to be monitored is led past a sensing surface. A

sensing arrangement 1s integrated into this sensing
15 surface, for example so that wvariations in the structure of

the menitored tension element can be detected.

A type of measuring gage or alignment aid is known from the
published patent application EP 0 4928 051 A2. However, this

20 measuring gage or alignment aid is not designed as a
' measuring gage for clamping between two tension elements,

but serves instead for the alignment of guide rails.

The set object, then, 1s to provide another method and a
25 corresponding device so that differences in the tension
stresses in tension elements of a tension element cord can

be detected simply and quickly.

This object is achieved, according to the invention, by
30 means of a method and a device having the features of the

characterizing part of the respective main claim.

Preferred developments of the method according to the

invention are defined by the respective dependent claims



One advantage of the invention is that there is no need for 5

addi ti onal tool s or equipnent for the field test of tension stress
Mor eover, i s considered an advantage of the invention that th
neasuri ng d@(@ez L0388 - ef fecti ve and sinple to handl e. Re|lg§]?/@32010/066213
determ nation of the tension stress of the tension elenments of the
tension element cord 10 is possible by Jreans of the measuri ng gage.
Al so, by neans of the neasuring gage according to the invention, the
tension stress of the tension elenents can be set sinply and quickly
and di ff er emtd tderse rpmsdniesses heéewevitdee denstdinel enenhe dairvdegion
conpensate r ai ow by neans
of rrExerrpl a%yreéa@%% Cpn;bgptth uster%ﬁ gzcsﬁ‘)e ?%5’ glrda%\?\lﬁtt géslaﬁq%SM| ch: fig.
1shows a diagrammatic view of a first previously 20known el evat or

system i n WiLh & IR IJ19 t@@%rﬁ#‘e‘%ﬁ&%d‘aé Cthta*%e t'H?e‘!c‘“e“tl'so%oC%rée%e for
used; fig. 2shows details of a tension el ement fastening according to

the pdor &Pitdiggalzdils £rssdiiamant farsitha ifdelst tosd Cdndiegsion

25el enent fsasteqyd.ngMaeeordi-ng 110 fiisg. camsid@reésfmvsaavdhaggammﬁl €he
view of a f.irst maasu%fa%g e accor di.ng to the.inventjon
(o) d

5Ashows det'&i"1%8"of": el BFERPTEBRD 999 tRo COSt- Effec%e%%u ghd
el enent s weiigiplruntal drepdd ggui delrpdiileantetermination of the tension

stress of thg tension elements of the tension element cord
10 is possible by means of the measuring gage. Alsc, by means
of the measuring gage according to the invention, the
tension stress of the tension elements can be set simply
and quickly and different tensiocn stresses Dbetween the

tension elements can be compensated.

15
The invention 1is described in detail below by means of
exemplary embodiments illustrated in the drawings in which:
fig. 1 shows a diagrammatic view of a first previously
20 known elevator system in which a measuring gage
according to the inventicn can be used;
fig. 2 shows details of a tension element fastening
according to the prior art;
fig. 3 shows a sectional illustration of the tension
25 element fastening according to fig. 2;
fig. 4 shows a diagrammatic view of a first measuring
gage according to the invention;
fig. 5A shows details of a tension element cord with two
tension elements which run along a guide rail and
30 which both have a uniform tension load, & first

method step of the invention being shown;
fig. 5B shows details of the tension element cord
according to fig. 5A, a second method step of the

invention being shown;



30whi ch both have a uniformtension |oad, a first nethod step of the
i nvention being shown; fig. 5Bshows details of the tension elenent
cord according to fi 5A, a second nethod step of the inventi

bei ng show¥O lypﬁgg%cshomsadlagrannat|0|IIustratlonofa PCI/EP2010/066213

paral | el ogram of forces; fig. 6Ashows details of a tension el enent
cord with two tension el enents which rurf along a guide rail and

5whi ch both have a nonuniformtension |load, a first nethod step of
the invention being shown; fig. 6B shows details of the tension

el enent comdgacdﬁlchrgmdws'figa 6Adiagsaooadiaet hbdlssepabionhe of a

I nvention being sho rammaticillustrationofa
s e 2

paral | el ogram of fo |agfannat|c vi ew of a second
measuring fig. 6A shows detalls of a tension element cord with two

tension elements which run along a guide rail and
5 which both have a nonuniform tension load, a
first method step of the invention being shown;
fig. 6B shows details of the tension element cord
according to fig. 6A, a second method step of the
invenpion being shown;
10 fig. 6C shows a diagrammatic illustration of a
parallelogram of forces;
fig. 7 shows a diagrammatic view of a second measuring
gage according to the invention;
fig. 8 shows a diagrammatic view of a third measuring
15 gage according to the invention;
fig. 9A shows details of a tension element cord with four
tension elements which run along a guide rail, a
first method step of the invention being shown;
fig. 9B shows details o©of the tension element cord
20 according to fig. 9A, a further method step of
J the invention being shown;
fig. 9C shows details of the tension element cord
according to fig. 9A, yet a further method step
of the invention being shown;
25 fig. 10 shows a diagrammatic view of a fourth measuring

gage according to the invention.
Detailed Description:

30 An exemplary elevator system 20, in which a measuring gage
according to the invention can be used, is shown in fig. 1
in a diagrammatic perspective view. This figure shows an
elevator system 20 which has no machine space and which

comprises an elevator shaft or may be of the shaftless type.



gage according to the invention; fig. 8shows a diagramatic view of a
third nmeasuring 15gage according to the invention; fig. 9Ashows

details of a tension elenment cord with four tension elenents which

run al ong AVGRVEEOIEP$ a first method step of the invent iRKSAI/BB2HE066213
shown; fig. 9Bshows details of the tension elenent cord 20accordi ng

to fig. 9A, a further nethod step of the invention being shown; fig.
9Cshows details of the tension elenent cord according to fig. 9A yet

a further nethod step of the invention being shown; 25fig. 10shows a

di agrammati c ViEM/Of a fourth measuring gage according to the

I nventi on. tail qp_EEPCFI tion: 30An exenpl a g# tor gte %0, d
i n which a measeijrﬁ" it Ogag%yg%%%r ngofngrtlﬁ’gs rﬁ%n? eo‘ﬁa ¢an % 3022181, i°g
shown in fiag. lBaatepnheﬁﬂkﬂﬁmﬂmtd©erspbcﬁﬁvéOV|EMB Veirs iCRguge ishows:
an el evat o, éﬁ&@l@vé’%%%i@ b 1?%[‘ u§8@C§a§ﬂd2‘éh ;6h 1G9REL S8 g

an el evator shaft or
5 in fig. merely by a dashed llne Two tensicn elements

which run essentially parallel to one another are provided
here. In the following description and in the figures, the
front tension element is designated by 22.1 and the rear
tension element by 22.2, where this 1s necessary to
10 distinguish between them more clearly. At the cabin-side
end of the tension elements, these are fixed in the region
of first tension element fixed points 29 to the guide rail
25 or to a shaft wall (not shown). Each of the tension
elements 22.1 and 22.2 loops under the elevator cabin 13,
15 loops around & driving pulley 12, which is arranged
upstream of a drive (not wvisikle in fig. 1) and carries a
counterweight 18. In the example shown, the tension
elements carry the counterweight 18 in that the tension
elements revolve around counterweight recllers 21 and are
20 fixed at the counterweight-side end in the region of second
tension element fixed points 28. In the embodiment shown,
the underlooping of the elevator cabin 13 takes place by
means of cabin carrying rollers 17.1 and guide rollers 17.2
which are 1in this case designed in pairs. The second
25 tension element fixed points 28 may be provided, for
example, on a shaft wall or on the console of the drive

unit (not shown).

The two tension elements 22.1 and 22.2 run essentially
30 parallel to one another. As seen from the counterweight-
side tension element fixed points 28, the tension elements
run downward, loop partially around the counterweight
carrying rollers 21 and are led further up in the elevator

shaft 11 around the driving pulley or driving pulleys 12.



5 The el evator system 20 conprises an el evator cabin 13 and at | east
one first guide rail 25 for the vertical guidance of the elevator

cabin 13. The |de rail 25 is illustrated 5in fig. 1 nerﬁgy ¥
dashed |iné¥ M8 on el enents which run essentially pdal/EFRF010§66213

one anot her are prOV|ded here. In the follow ng description and in
the figures, the front tension el enent i6s designated by 22.1 and the
rear tension elenment by 22.2, where this is necessary to 10

di stingui sh between themnore clearly. At the cabin-side end of the
tensi on el énmqttsnstﬂmseelwn@nftisxe:uhrﬂ It ricire trl'@gtieomOmzfrmfaiﬁdstaltoel@sim left

el ement fi )CEE]._L egs%[ 3,23 Lo tl@l%é‘;l%g)'n?;%a??n l%sg%%%el t%l%%f be (l%%tst

shown). Ea e tension 6 0o0ps un er t
el evat or cawintiEd,1yl 5 royes tieo pad ia @ﬁmmmy@gpumﬂé¢r§217wﬁlcﬁnu§ type

arranged upgt rﬁ?gﬂ&{sforgriyedEQQEngtéﬁbla% 'LﬁqciéﬂLoo]ﬁlrﬁ_:Pd &A@ Ehes rAght
counterwei ght 18." In the exanpl e"shown, the tension elenents carry
the countePudisgit F&9 RUSRE OhEabaRsilon dhendsis iosy GleacatsuRge led

cognt erWﬁl ghttvarrel, | agseﬁ @dich ape 20ef :t@ﬂu&inf télp%r@émrg ei.wefng:eﬁede in
end in the Segion.of s tension el ement fixed, paqint

enbodi nent “Sfodtd e Eﬁ& 1Bo5HRG SFCRE e FTAEST éB‘ue ?@lpﬁl?eég to
pl ace by nedues gofidealran 1c&5r pirngor al lsemstlwaliand guide rollers 17.2

which are in this case designed in pairs. The second 25 tension

el ement fixed points 28 may be provided, for exanple, on a shaft wall
or ol he é“@ﬁsd:l@r@f“tﬁ@su®mv@l@1’¢ﬁﬂt(ndts showhf. undersmeoternsioh as a

el ements 22} ARk %%ﬁzéﬂ%t@?ﬁ@nBEa&b$e3%d3”ﬁgéﬁ% 191 ONes 2BOLNE L a A

seen fromthe counterwei de tension elenent fixed points 28, the
tension el érént gamw%wﬁm dMoVdaf paPhti A4SV Vundaprps L3 and the
count er wei @bﬁm@@ﬁ:myeu@gtr aldl. erISquJtarrwllca{ eel@defﬁwtmé ppeféréb@y flat

el evator shaft 11.aro t dri |ng riving, pul |l eys

The. tensi oftel SreAPE 2 BEPS 1 hefe. dBnwaPl L bng otha LRt « LEPabidrn”
of tHhe eleh@weweaabsmeﬂaeﬂnigﬂasuﬂﬁnrdpﬁbemfleesmdparosalBycamounday
the cabin cagpyi, gu%%blQ%SsﬁéﬁénsIBhSmE¥H§ of suspension is

desi gnat ed as under | oopi n he ri 5 side of the el evator
cabin 13, the tension elenents are Ied upwar d, where each of the

tension el ¢ ntSléh&#§téﬂéﬂﬁnaryh@éﬁaﬂlﬁl@f Gaki neshde- 4 8NSi @Bnsion
el ement f|x 0|nt§ 29 to t 25 or to a shaft |

e rail
10The ter n™ EBRE on b¥%ﬁeﬁpiq§§ tggbeﬁﬁﬁﬁﬁ%&%%d”ﬁg}etﬁgeap ace, for

20 example, by means of a crossbar 30 which is fastened in the

upper region of the guide rail 25.

The two fastening peoints 29.1 and 29.2 are arranged
symmetrically with respect to the vertical axis VA of the
25 guide rail 25. In the example shown, the fastening of the
tension elements 22.1 and 22.2 takes place by means of
round reods 23.1, 23.2 (alsc called tension rods) which are
mounted in the upper region in lugs 24.1, 24.2. The lugs
24.1, 24.2 are seated on axles, screws or the like and are
30 thus fastened to the crossbar 30. Clamping or screwing
devices 19.1, 19.2 (also designated as a belt fastener) are
provided, which receive and fix the ends of flat or V-
ribbed belts 22.1, 22.2. The round rods 23.1, 23.2 may be
designed as threaded spindles, so that the position of the



synonym for any type of rope and neans which are suitable for
carrying and noving the el evator cabin 13 and the counterwei ght 18.
The tension elenents are preferably flat or V-ribbed belts. In the

context of WRSHHIEPSon, 15 however, steel or plastic rdlfeEEB2010/066213
round cross section nmay al so be used as suspension neans. Fig. 2

shows exenplary details of the cabin-side tension el ement fixed
points 29. Fastening may take place, for 20exanple, by neans of a
crossbar 30 which is fastened in the upper region of the guide rai

25. The twadmsienidiempainten@9oi ahd 28nziahe srdsarger synmeRr bgaldhe
W th respect to the vertical axis VA of e. 25 guide rail .25 |In the
exanpl e shd:\/(\a/ns,petcﬁcelvfeastteer%snlémof etﬁﬁgletngﬁns}z rilél e ritzs bl Eﬁd 555 %y
t akes pl acedhetmeanghef mooundd noods 23311, 23322 (al so cal l ed tension
rods) which are nounted in the upper region in lugs 24.1, 24.2. The
lugs 24.1, 24.2 are seated on axles, screws or the |like and are 30

t hus foast edéd -t ¢ (HOWF GssREL BN dhappwhgtlee Sesbanapydespées 4. the
19. 2 (al so gesicgnated asig.belt fasgtener)sarg Propddedexwhhchingceiye
and fix the ends of flat or V-rlbged bel,ts .22.1, 22. 2. e round rods
23.1, 23.2 I BE 1 Fe S FREFHS N PEadls Spndredals6LERSE *the positi on

of the 7 tension element end or the tension stress Fl or F2 of the
Found rods 1291 ¢ PO EH Fridt ERpaTnR” o PR 408, 200
regi a® of tleer desditenef thiegtensifing. sigrees vaes flemsexpyl at hemegnthe22.1,
geometri c abr angament, Hfs {418 d Ndhod duad - &! efent SmekbGriAgSHYE 200 is
first enmbodinent of a nmeasurin age 100 .
distinguished in that 1t 1is designed especially for
horizontal clamping between two vertically running tension
elements 22.1, 22.2, as 1s described below. For this
15 purpose, the measuring gage 100 has at least two side
faces 101.1, 101.2 which lie symmetrically to a reference
point M1 or to a center line L1 of the measuring gage 100
and which extend parallel to the center line L1 running
through the reference point M1 of the measuring gage 100.
20 The measuring gage 100 is depicted in fig. 4 on the same
scale as the elements of fig. 3. In order to implement the
method according to the invention, the measuring gage 100
is clamped between the two tension elements 22.1, 22.2 of
fig. 3, the inwardly pointing side faces 31.1, 31.2 of the
25 tension elements 22.1, 22.2 bearing against the outwardly
pointing side faces 101.1, 101.2 of the measuring gage

100.

The reference point M1 lies on the center line L1 because
30 the tension elements 22.1, 22.2 are arranged symmetrically
to the guide rail 25 and the guide rail 25 serves as a
fixed point. If an off-center fixed point 1is referred to,
the center point M1 serving as a reference point no longer

lies on the center line L1. The reference point M1 is then



10 for testing the tension stress in tension elenents 22.1, 22.2 of a
tension el enment cord. This nmeasuring gage 100 is distingui shed in

that it is desi?ned especiall'y for horizontal clanping between
vertical |y WORMHE 48 si on el enents 22.1, 22.2, as is deSCIFQ’B@HZOIOIOGGZB

bel ow. For this 15 purpose, the neasuring gage 100 has at |east two
side faces 101.1, 101.2 which lie symethically to a reference point
ML or to a center |line Li of the neasuring gage 100 and whi ch extend
parallel to the center line Li running through the reference point M
of the rreawrjjg]@oga\gﬂ:hl(tme 0 xEte podasur i ng gage 100 is depicted in

fig. 4 on the frrgeﬁ%df o‘?%?é heog! eﬁg”.ts%e%f 4 9 ?ﬁg' R}l%'iqderprte‘%erably

i npl enent the ng to’t i nvénti on, measdring gage
100 i s cl amged abélwéwet e tané tsdrasicon felre e 120 sp, a22 t2 dfe foagpabde

the i nwar dlge @H Y dORfRee Jhilie 3Lid ofs 1RR 424 ERSIHOR middle.
elenents 22.1, 2 Dbearing agalnst t.he outmardly poi nting side faces

101. 1,° 101.1F b et MeAFHSHS WG %5add 106 thhésr drsiterde SEBIENCRED Podnt
on the centegr ﬂn@eeLev@ecausgsaamt hefotxer@tampm en@ﬂtShBZ cb,un%%r%ea@elt

arranged sy tric to t he U|de r g e rai

serves as égEFQéd Y G459 éﬁﬁg 5%&? %ug P@Feﬁpeﬂhﬁgh
t he centerqﬂmrﬁeamisetMengsagea ﬁb&e&endﬁﬂpdunt h@llbngerelldssogned
the center 8#ﬁ%tE#céEq ref erence RQ &1%% kg then 8 aligned with

the fixed p asuring gage as seen in a top view,
prefdilfably has a U-shape or a Cshape, for exanple so as to be

capabl e of 1eNGRGItHE raladd e taui deer @faelas%@lh@cgta%@ inm ot ﬂ%ymha%e i9
If the neasurlanggge 100 is to be used at sqme .ot her poi nt

eI evator sy§fém CRxEipI ¥ttt EBERTerRi-ght qujde% f‘f’rrrﬁffaﬁpés

have a di f fewentfehaes, mﬂdeanefacregmlz:(hzal | edg?. :ehewsndﬁ fames lie
o b POl sSaRe dEshaned SYEl LLaLLY 118 ”l‘i ,GELESe  hBSshkind0otle

further enbgdl nmeasuri g g
t he thko S|d@Ofadés110&.ameQMmehtf&howmanmlélgwo4futhhee §udehéacesde

102. 1, 102f%c@glq@zahsolbbezsﬁgq%%r ally to the centre line Li of
t he nmeasuring gage 15 100. t he enbodlnent shown in fig. 4, these

further side faces 102. 1, 102 2 poi nt inward. The nethod according to
the inventirae fREtheal i fged P& A@NIPON tHEr e88vEALLBAS| Hdr eRBIg  the
22.1, 22. Zte%%l%h g%f%ss in tension elements 22.1, 22.2, 22.3, 22.4
20 of a tension element cord is explained, then, by means of
the exemplary figures 5A-5C. The method ©preferably

comprises the following steps:
a. Provision of a measuring gage 100 which i1s designed to
be clamped between at least two tension elements 22.1,
25 22.2 of the tension element cord. The measuring gage
100 may, for example, be the embodiment of fig. 4, 7, 8

or 10.

b. Definition of a fixed point M at a stationary point
(for example, on the guide rail 25). This takes place,
30 for example, in that the measuring gage 100 is held
essentially horizontally to the tension elements 22.1,
22.2, 22.3, 22.4 or at right angles tc the tension
elements 22.1, 22.2, 22.3, 22.4 such that the two

inwardly peinting faces 102.1, 102.2 coincide with the



20 of a tension elenent cord is explained, then, by neans of the
exenpl ary figures 5A-5C. The nethod preferably conprises the
follow ng steps: a. Provision of a neasuring gage 100 whic

desi gned té’VQemH/ﬁW@ﬁ between at |east two tension el enerR%T@fz‘lwmf@m

22.2 of the tension elenent cord. The msasurl ng gage 100 may, for
exanpl e, be the enbodi ment of fig. 4, 798 or 10. b. Definition of a
fixed point Mat a stationary point (for exanpl e, on the guide rail
25). This takes place, 30 for exanple, in that the nmeasuring gage
100 is hel d essemdmdly hothzontaldiyd of ddxes t efisitdie etenehoa %z_ements

22.2, 22.3, 2%5‘ of %é %;t@l?@ﬁ 8?58%:}0 1hNg %”Séttéb %e”e%%?o; 5, "taken

22.2, 22.3, 224 Suc hvvardly pointi‘ng face
102. 2 coi nci de&cani ehsthe thagutvieg dEgnpobnt iedgnsingde facek, of2t Be 22.3,

tension el ements 22,1, 88t2d1'§b§5%ab'o>£ ;!r%és@c? L%%’h@ m&@f eIhS step
taken to ensure that the tension elements 22.1, 22.2, ) 22.4 are

not di%pl aced %o pEBEsd@ieF e sPerknt | Hlst efhich pmayy FRae r@@é}‘%ﬁcefor
point M, whi cdxamyldie sarkee, rﬁﬁé}is@wﬁ)l @ag@n 1iolne r@@sufaﬂgf@,ag@d to

100, i tranf rredt the er exa e, ans of

e 1S st orad St fer BadA e ERamall ok ing Vo haay Bediid
or fixed poi ntsﬂmhaien@rfoeﬂehemamd\g 1Tee Efbrsespont\engf altlaavied alry
t he essenti al | qQri L 100 bet ween
t he essenti al I%é) \?’erﬁz'[garﬁﬁ%! CFL§nn| r#g;q] C%% aefd(;rlflsr}%f %3%24 two tension
el emditt s 2Z.1,THaz 2 igf th@ntefﬁslkﬂweéie ttb@r desagnisholy | mddigonsgl

For this purpesendifg 15r measwwr i ngegagei AP0 gBRYebe ftdd tedetfi®&n the
exanpl e, through 90Q.” Preferably,_ the neasurin 100 i.s cl anped

gage
such that the ensrﬁﬁé’rtdia}lﬁou ReFhiCal He Fagadng). en%t%lzsﬁf:ttlﬁé‘st i dhe
el ements 22. 1,twd2. t2erb§>fdsn agakmsht s he20ut werdly cpﬂDi fhé Ngeskdenf agesment
101.1, 101.2 of t neasur.i ng gage %0100 d r]?t hen determ nedt
whet her the ré&fé énc@ S00i H° Jreaduri AQ% ag} 100 PYVCECes iohe

an edsenti al | wda@lum@gt adagh reedi mayvmbtem tr:eb:pmt,t fort keampXed phirotgh

M In the exang-e g e; 10 14S
seated exactly |n ﬁ%fﬁ% be%kmﬁegené%]ﬁ’é%;{# ggeﬁ%sgif%%eh f'ufh
and the referéﬁ’@é pdientimmarstly Wmlwf@awqfeoﬂsltdéék?yﬁ the

congruent wit metn@qo@efémﬁweﬂz poj np2MVpompddie ﬂ&sﬂ‘ athe2%uthtareay
be concl uded ermthl st C? %he tenﬁl on str«isaes and F2 in,both
30 tension el EfgMtdNg2 SEADLaCeT o 1Pfehti dA1, p%e peasgpriERg-gpse

Fi g. 29C shows 1oy .neans of a di agrammatic par al I el ogram of forces
o onanch o) S Galot gL aketas AL UBLLERn Lo bR, 10 oo
measuri ng the measuring gage 100 deviates 1n an essentially
horizontal direction with respect to the fixed point M.
In the example shown in fig. 5B, the measuring gage 100
25 is seated exactly in the middle between the tension
elements 22.1, 22.2, and the reference point M1 of the
measuring gage 100 is ideally congruent with the defined
fikxed point M on the guide rail 25. It can be concluded
from this that the tension stresses F1 and F2 in both
30 tension elements 22.1, 22.2 are identical, that is to
say Fl1 = F2. Fig. 5C shows by means of a diagrammatic
paralleiogram of forces that, in a fully symmetrical
tension stress situation, the two horizontal force

vectors V1 and V2 which act laterally upon the measuring



10 gage 100 cancel (conpensate) one another. If, in step d., a

di spl acenent of the reference point Ni with respect to the fixed

point Min the horizontal 5 direction occurs, the follown

proposi ti otWQAIM /824708 he di spl acenent is in each case prod%FT/EBﬂ%]W%ézH
t he absol ute anmount of the difference of the tension stresses IFl -
F21 in the two tension elenents 22.1, 2202. 10The exenplary figures
6A - 60 show a situation with asymmetric tension stresses FI > F2, Fl
being the tension stress in the tension elenent 22.1 and F2 being the
tensi on stressgdde tIE t@isiaddn @capentsa22)2onSi aaethehi gher tension
stress FI is present in the tension elenent 22.1 than in 15 the
tension el enent 22.2, the neasuring gage 100, after being cl anped
(step c. oflfi,heimeshed) d.i,s @ré$5§aasbmghtlpftdﬂkherééérendhi9oint M1
di spl acenen; Gan g sean kb tRaepositban ghihhe el enge POIJH: Mnidh
t he neasuring gage 100 is con5|3e In refatron to the stationary

fi xed Poi ntdiMeqgicry AEEBLF} e§1@)n§%é@wmgt e drststl tgfonM apyl heans Toe

the parall Qilw@aéafeﬁtorp@slhnetabg Qe 1 fr&ah o sOWt Rak R olute
an the force vector V2. The centre |ine

force vector V1 |s

Li of the mELHS ‘%ﬁfe b%P%e‘E‘F\%r% th?sﬁﬁaééanwsFﬁePé%ecJt“to tRd
vertical axirs t¥ afwd herguicde e2smint s22.2 .Ai,g.227 2shows a furt her

enbodi ment of a neasuring gage 100 for testing the tension stress in
tension elements 22.1, 22.2 of a tension elenment cord. This measuring
gage 1000 i 30 dixsmimiguishetiigurahat6At-i&Cdeshgnedaspedicahityoro béth

cl anped horjzantald:y b@éx‘{@ﬁfh t¥p £sseQt 'E@J I>y Fgertﬁlc%éi’n{; EEanQensmn

tension el eménts 22 .2, as Is describ el ow.  For p rpose,
it has at ﬁé&?ﬁst%@-§mﬁetﬁﬁ@é@”l@ﬂeﬁe“$0f221wﬁP@hEP|@e§F@h§P@| E&misy-on
to a referereespoiit the Ofeddion element 22.2. Since a higher tension

stress F1 1is present in the tension element 22.1 than in
15 the tension element 22.2, the measuring gage 100, after
being clamped (step c. of the method), is pressed slightly
to the left. This displacement can be seen L1f the position
of the reference point M1 of the measuring gage 100 is
considered in relation to the stationary fixed point M. M1
20 here 1lies somewhat to the left of M. By means of the
parallelogram of forces in fig. 6C, it can be shown that
the force wvector V1 is greater than the force wvector V2.
The centre line L1 of the measuring gage 100 is thereby
displaced with respect to the vertical axis VA of the guide
25 rail 25.

Fig. 7 shows a further embodiment of a measuring gage 100
for testing the tension stress in tension elements 22.1,
22.2 of a tension element cord. This measuring gage 100 is
30 distinguished in that it 1is designed specially to be
clamped horizontally between two essentially vertically
running tension elements 22.1, 22.2, as is described below.
For this purpose, it has at least two side faces 101.1,

101.2 which lie symmetrically to a reference point M1l or to



11 a centre line Li of the neasuring gage 100 and whi ch extend
essentially parallel to the center line Li running through the

reference point ML of the nmeasuring gage 100. The neasuri ék g
infig. 7 HX@%’W@W@% (stability) 5 bodies 103 in order t 1?{,; %@Hf%&l:"

di stortion or flexion. That is to say, the (stability) bodies 103
serve for increasing the inherent rigid?%y of the measuring gage 100.
The nmeasuring gage 100 according to fig. 7 may al so be cl anped
between the two tension elenents, 22.1, 22.2 of, for 10 exanple, fig.
3, the inwar dlentpe Atiimg I de frdcesne@bul,indl qagef 1ile aneinsihdreh extend

| ts 2 i.nst d
Tonn 201 Syt A AN A5 o gL RET ShXe PRI LI 0T A0SR
preferablytﬁﬁovrééﬁrﬁﬁ@ﬁzPQkﬁﬁnéﬂ-réfeF@ﬁ%eMﬁ@ﬁuﬂyyqvwaqﬁe100 The

reference $RAGNIBA GRYeaMYDL, if0rs£Xanpl &ad 0 hfbadHad N (hebility)
enbodlnent accordl tofig, 7. This applies to all the enbodlnents

shown.? 20FPdigss ip f%?cﬂ%rt%nﬁ’éﬁif%‘éﬁt dyptarhbaRuPinglgigentodhat

for test|nggﬂﬁbtggplc&hétrgﬁébiru@yplbbaieéyloB kepskotioe! et sing
22.1, 22.2, .22 22.4 of _a tgn |on nt cord. This neasur%gp gg@@
t¥ fped <

100 is di stuhr?gullEﬁ‘S&ePﬁ t haf* 2d WEE Ay (6 De d
essentlaIIth@mmZ@@tadgp Zwﬂuﬂqmnmﬂrnqﬂtwaflgy bfmaheaéseeb3|aﬂbmped

vertical | yge%%' tt%%s' el eIRLis, 22, b e %I & O%QSI 4o f ' S oLor

descri bed | ow. For this purpose, it Ras & plura
101. 10and ®@EmPlgnd Blge 101 tReanantardiywienting i Aigai races 31 1,

symet ri calzly ot @ ra chef @leRe@npeilkineMt sorota a z@e nt @kakling %%al;ms@f the
t he neasurBP% g 100 .and whi ch extend pa r al to_the center

Li runni ng %4 Ggﬁytﬁ@ngﬂgﬁeﬁ&gepgﬁﬁFSNﬂO&f1? éoﬁegsﬁﬁlﬁﬁeggﬁésfééng
The neasur igagegdg@®.100 in fig. 8 may agai n have enbedded (stability)
bodi es 103 whi ch, however, are not shown here. 12 It is shown by
means of figures 9A, 9B and 9C how t he nmeasuring gage 100 of fig. 8
can Be used@hen nmeasiovinel errarsts 100 zo dpdedeinadply ppuenideg ofith a

tension el %@%Eh%dz%ejﬁer%%c% s%%%ﬁwg G 4 THH e FRASUN L DI 82880308 may
accordi ng to fi1g. can be used
amoun for example, to 175 mm in the embodiment according

to fig. 7. This applies to all the embodiments shown.

20 Fig. 8 shows a further embodiment of a measuring gage 100
for testing the tension stress in a plurality of tension
elements 22.1, 22.2, 22.3, 22.4 of a tension element cord.
This measuring gage 100 is distinguished in that it is
designed specially to be clamped essentially horizontally

25 between a plurality of the essentially vertically running
tension elements 22.1, 22.2, 22.3, 22.4, as 1is described
below. For this purpose, it has a plurality of side faces
101.1 and 101.2 and also 101.3 and 101.4 which lie in pairs
symmetrically to a reference point M1l or to a center line

30 L1 of the measuring gage 100 and which extend parallel to
the center 1line L1 running through the reference point Ml
of the measuring gage 100. The measuring gage 100 in fig. 8
may again have embedded (stability) Dbodies 103 which,

however, are not shown here.



define a fixed point M(called step b.) at a stationary point of, for
exanpl e, an elevator system 20. This takes 10 place, for exanple in
that the neasurlng%gege 100 is held, for exanple, on the two md

tension el eNe 22.2 such that the two inwardly p0|PrﬁT’E§291§f9é§213
102. 3, 102.4 coincide with outwardly p0|nt|ng side faces of the

tension elements 22.1, 22.2. Preferably,zln this step b., care is 15
taken to ensure that the tension elenents 22.1, 22.2 are not

di spl aced or pressed to the side. In step b, the reference point M,

whi ch may be narked for exanple on the neasuring gage 100 is

transferred, A | o,0r t

t he gui de rall 55%53%#L gorrespon |ng S {%%Hggy %élﬁ%b |f%g§
here by M &fdsuyidesigpes dd laofa Fligked poirne Tsiesl jom ftelmsewed et;t}errtehne
essenti al | yd1efd zm%%char&ulgal(lc@y | 68 $E8Ri6n) é)feﬁé}egm%uv Ng>.o,

gage 100 between the 25 vertically running | ength sections of fhe twd
tensioh el éferrs 22241, 22.2 of the tension el ement cord, as shown in
fig. 9B. For this purpose, the measuring gage 100 may be tilted, for

exanple, t h 90. .The neasu g_gage .S P eferab cla
cuch that S RS oTHs no0 07 a829607 Aot 5 B “Hh oA bE pBSEd o
suspensi ondegams 22. Iix22. diedr MQawﬁiﬂeUheﬂ&ubwbrdly&poansmaglsmdey

faces 101 de il e of chbe JRapL 10,0801 000! (@0 S Dio cakes

det er mi ned "whet'her ‘an” éssent i hori zon di s Iace
poi ntlOML wictliRGees fegt sxamiche fllile&hﬁdil pheMregsurs ndugage adPnwet hedd,

13 tenSlOﬂbea%gﬁﬁﬂﬂékﬂﬁﬂ(ﬁhé'k&&“hi&@&énB@ﬁsi@HSEQQm@h€§EQES1222% 2
22.2. In a urelgaggnnetrlcal procedure which still refers to the

previ ousl y S§&f n |%€pr5ﬁﬁt %Ww§¥@;%eé§ﬂfﬁﬁ@mbaéécﬁﬁo]6§h3%heﬁ08e

cl arrpegl f@me&ﬁmpl &1t tdutivee diyt \Q@’thﬂtylrpplsfli(ﬂe‘lgféd:éi@ 6?Cﬁ5e1@énhon

101. 2 between_t t ut tensLon_e nts,22 t.hi s not

bei ng shommﬁlnepﬁg ﬁﬁbﬁre§§ :f %F%E? ¥e f8ot%ﬁ5 &ﬁi W e WABEEh&P

10 hdidi zonttakedi spt agesene @hatheﬂnefe$3ﬂcenpeﬂnmenmsmﬁﬂhJnes@%ci Boe

the fixed nt i n | o ut i
RGNt M QEGULS d&e mtgnte%%§gi”m{:5 ShE ?51%%% af dis Ty Bt i ofe

in the two outer tension ver,
relative céﬁ§?6@ﬂ§?|dﬁ§Jﬁh¢”hlsthéh may be marked, for example, on

the measuring gage 100, is transferred, £for example, by
means of a pencil or by other means to the guide rail 25.
20 The corresponding stationary point is identified here by M

and is designated as a fixed point.

This 1is followed by the essentially horizontal clamping
{called step c.) of the measuring gage 100 between the
25 vertically running length sections of the two tension
elements 22.1, 22.2 of the tension element cord, as shown
in fig. 9B. For this purpose, the measuring gage 100 may be
tilted, for example, through 90°. The measuring gage 100 is
preferably clamped such that the inwardly pointing side
30 faces 31.1, 31.2 of the suspension means 22.1, 22.2 bear
against the outwardly pointing side faces 101.3, 101.4 of
the measuring gage 100. It can thus be determined whether
an essentially horizontal displacement of the point M1 with

respect to the fixed point M occurs due to asymmetric



i npl enented, in that, for exanple, the measuring gage 100 is cl anped
with the outernpst side face 101.2 between the outernbst tension

el emrent 22. the side face 101.3 against the tension e
22.1. This ‘gptaﬁiy%% 20 indicated in fig. 9C |If, therFCT/ﬁ‘Ptz%ﬂ@“zm

situation the instantaneous position X1 gf the reference point ML is
transferred to a stationary fixed p0|nt for exanple, on the guide
rail 15, in a further step the neasuring gage 100 can be used in a
reversed situation (in a position mrrored 25 with respect to the
vertical axiesin lagad hlisstrelertsiec gint tddts dwo timmaredasursiing gdgsehd®
woul d thené§§]§e§k§ inasimlar way between the tension el enents
22.3 and 2 'Here,” t oo, once again, the instantaneous position X2
(not shown) of the reference point ML is transferred to a 30

stati onary 1 %€ 613@1@ 1S§fn9[fet@§_a:'m_| %rd?ﬂt'édlﬂ%l lgml%t Ls%'ﬂlll@etf@tﬂ%ciﬁﬁt hee
measur i'S asymetrically i respect to the

absol %(f Vé%%l‘g ‘$ %éﬁe df It e Fhgy ReRSWeMT cdprIgxild0
VA), t he hafainzonhah spaci ﬁgainptameenfcbhe groarh e X1 waitch X&hmsbuttlazamdb@z

related, for_. 4ex lLe, to the tio fthe vertlc axi s VA,
“PRuE, deeed BB L valad fhe

the spaci nEOb lngn ecvertical d tt?e p0| it Sand’? hé’uter

spaci ng bettseeriarhes hamental 2axBs \Z,Q dnd(ttlfhles popht OXA ngr eshident Loalthe
then the ten u%%s oads; 4 n Bkéeiourhéggs'QQxﬁeleﬂﬁntaeﬁéﬁm%ggnth & her

(called a ca Ssymetry he neasuring gage may al so be use
neastd ng thI‘PéltZéWé:laén dipBLaCPReRe ?®ndilh é?éﬁéﬁﬂ§ezzpqln1221"21 with

runni ng ungeispeath the ﬁ{@V&tl@credcapbﬁlntl?’ M| Bdhirs case, b l@symmetric

t at ary fixed in fined, .and . this is transferred a
e onae e orh LR NS aiphe Lot d Thar, 670 ZibEay Eeeant AlFyaEs

ri ght angl @2.839 t©Medt.ensi on stresses between two tension el enents.
The di stance between the fixed point and reference point and the

di spl acenent 15direction of the reference point are the neasure for
di ff difent tiomsiven st rekhes i metlhdivensi el deemtsonsHoweeer, akeo  be

i nvention wl%%at%a usigd o of h%reke%ﬁb% sw&{@rﬁeg@&ﬂrﬁgf&g@@n&oo
t ensi on el enent_ conf |gurat| ons (fo

is clamped with the outermost side face 101.2 between the

outermost tension element 22.4 and with the side face 101.3

against the tension element 22.1. This situation is

20 indicated in fig. 9C. 1If, then, in this situation the

instantaneous position X1 of the reference point M1 is

transferred to a stationary fixed point, for example, on

the guide rail 15, in a further step the measuring gage 100

can be used in a reversed situation (in a position mirrored

25 with respect to the vertical axis VA). In this reversed

situation, the measuring gage 100 would then be seated in a

similar way between the tension elements 22.3 and 22.2.

Here, too, once again, the instantaneous position X2 (not

shown) of the reference point M1 1s transferred to a

30 stationary fixed point, for example, on the guide rail 15.

Since the measuring gage 100 is used here asymmetrically

with respect to the absolute middle position (defined, for

example, by the vertical axis VA), the horizontal spacing

between the points X1 and X2 must then be related, for



20 exanple, with an asymretric tension el enent cord having, for

exanpl e, three tension el ements on one side of the guide rail). The
nmethod is e | oyed here in a simlar way so that relative eV| dence i
possi bl e. i"ﬂ%‘*’ 7080 make it possible to clanp the neadifr 82@%’@6213
100 hori zont aI |y between two or nore vertically running tension
elements 22.1, 22.2, 22.3, 22.4, in a ptéferred enbodi nent the

nmeasuri ng gage 100 may conprise a spirit level. Preferably, a spirit

| evel attachnent is provided on the 30nmeasuring gage 100 or, as

i ndi cat ed igxdnipg.e,10c0 athpi mdsiltdvel dibbhe T@4tiisailnteegrsated. i ifothe

the nmeasuri 400 5. exa i ri e,
manuf act ur Sgzga’fr(E;’ﬁrzfrneta een%ytg%sgg ngég%ﬁ%e \%ge%ﬁt }l}%vgn%nt Xl and
advant ageo(dlsy $xea@ised bﬁt@ﬁen5téﬁeve¢@ﬂceﬁsﬁeﬁﬁad@br@n@gthe ppgntexz

of the initdal IJydéfe@ltdappedtp@ﬁerﬂhea%lnls%w Al 1847801 AburTh&E& i on
the respective tension el enents are supported on a consol e by means

of a tensi GHEREHETE LGRS larFaddFst &sSiask Spr iSngmetRy) -
conpression spring is intended to conpensate 10 dlfferent t ensi on
stresses i n t he i nd| vi.dual tensiagn el grrent ) | ce, however

a
the conpressi®on™SprihgednaldIni giit of &P 8ndes |ur? ter oS i hndhe
rigidity, ttemsilomaditiggss nithuthg tterdiifdnerelremdrersi 0. 5fr 28sés randing

different hopdsydAdihe d0livigUglebENsLARi gl eARNLS 1 T {08 1355¢,

measuri ng gage i's used in Such an e evat or system
t ensildh st |5§§§e§n@&’r§( bef ¥&sal paigti cRly &nd sedpngd, Di faet entess cans

be CO”penSQ&%%sQ%r%@bUSéengat@%f@%@%b@n pOds: 20HOYWRMEImedNering gage
principle ccordl nq o the inventj can al so be%ag lied to_el evator

syst ems whiPEHh & & T PISHh reGon- &l s, T3 & ©f oF CekARpltENSEAN
fig. 2. Hemeretsees akywdich ewences sdian Ieeen@mmensa"hed dlintadljclesblelﬁgeen

Simi @ ar potarni THiTEsEPaEtuatiy 5 heRRinBoule 100 EnfoPathycranens

simlar p033| bi a neasurin 8eco
i nvedtd on. daregtgemenps hahEngrefereeee cmelmienam gilemeneacorg  for

composed 0fyiReLl3nt’ @RESiBH RANASsEREL] dhbVeSnshiBRCWLRALs.

However, the invention may also be used on other elevator
systems with different tension element configurations (for
20 example, with an asymmetric tension element cord having,
for example, three tension elements on one side of the
guide rail). The method is employed here in a similar way

so that relative evidence is possible.

25 In order to make it possible to clamp the measuring gage 100
horizontally between two or more vertically running tension
elements 22.1, 22.2, 22.3, 22.4, in a preferred embodiment
the measuring gage 100 may comprise a spirit level.
Preferably, a spirit level attachment i1s provided on the

30 measuring gage 100 or, as indicated in fig. 10, a spirit

level bubble 104 is integrated into the measuring gage 100.

The measuring gage 100 is preferably manufactured from a

plastic (for example, acrylic or nylon). However, for



30conveyor bands) may be envi saged for the use of the neasuring gage
according to the invention. 16 Patent Clains 1. A nethod for testing
the tension stress_in tension elements (22.1, 22.2, 22.3 22 4)
of a tensi ONOAWMRM 08 ord, having the fol | owi ng steps: prifvl/EPEHOA66213
a nmeasuring gage (100) mhlch is designed to be clanped between two
tension elements (22.1, 22.2, 22.3, 22.&? of the tension el enent

cord, 10 definition of a fixed point (M at a point (25) stationary
with respect to the tension elenent cord and of a reference point

(ML) of thesxegsls, ng gageuging) gatecllatpimgnofadtheramtasvomngegage may
(100) betmgﬁgst I h sections of the tension elenents (22.1

22.2, 22.3 é)?%EO le tension el enent cord, determ nation whet her

di spl acenent of the reference 20 point (M) of the nmeasuring gage

(100) Wth'IereSpE‘EEsERtt hfm?’@ﬁﬁf&@ bz daa@éma&%ugfgurb% BY€A in an

di spl acenent. bei ng dependent on the difference of the tension
stresses (FLEMEEPH n SUFE Sho 3K O %! dfents 922 10f22 the pinjtially

22.4). 25 ménchhediet hedeaas Claomadtaddl o aipm Le47® 1t ensi omrelreentse
respective tension elements are supported on a console by
means of a tension rod, belt fastener and compression
spring. The compression spring is intended to compensate

10 different tension stresses in the individual tension
elements. In practice, however, the compression springs
have high tolerances in terms of length and rigidity, thus
leading, in turn, to different tension stresses and
different loads in the individual tension elements. If the

15 measuring gage 100 is used in such an elevator system, then
different tension stresses can be revealed quickly and
simply. Differences can be conmpensated by adjusting the

tension rods.

20 However, the principle according to the invention can also
be applied to elevator systems which have no compression
springs, as shown, for example, in fig. 2. Here, too, any
differences can be compensated by adjusting the round rods
23.1, 23.2.

25
It is obvious that there are other similar possibilities
for using a measuring gage 100 according to the invention.
Arrangements having at least one tension element cord
composed of belts, ropes or bands (belt drives, ropeways or

30 conveyor bands) may be envisaged for the use of the

measuring gage according to the invention.



(22.1, 22.2, 22.3, 22.4) being belts or ropes. 3. The nethod as
claimed in claiml1 or 2, said nethod 30being used in an el evator
system (20)__i o0 detect different tension stresses (Fl. F2) in
two of nore"VPg?r‘?gi{’gﬁ‘{"’Q#enents (22.1, 22.2, 22.3, 22.4) of tHfcl/EP2QI{04p213
system (20). 17 4. The nethod as clainmed in claim3, the fixed

point (M being defined on a guide rail ~(25) of the elevator system
(20) which is located in the mddl e between the two tension el enents
(22.1, 22.2, 22.3, 22.4). 5 5. The nethod as clainmed in one of the
precedi ng dadiarg; Qllsenrsef er ence point (ML) of the neasuring gage
(100) being marked on the latter, the definition of the fixed point
(M taking place in that the reference point (M) of the 1lOneasuring
gage (100) li-s t PanBfehedd iy atsshingndhe pbeRsiQR5Stregs The restiseen

as clai ned dirnepa 0f (bhe1precedi ng ¢l a nspothe npasuri pehgege (HNent
bei ng cl anped between the two_15tension el enments (22.1, 22.2, 22.3,
22_4)5%y t KOLE b 2gng the following steps:

provision of a measuring gage (100) which is designed to
be clamped between two tension elements (22.1, 22.2,
22.3, 22.4) of the tension element cord, .

10
definition of a fixed point (M) at a point (25)
stationary with respect to the tension element cord and

of a reference point (M1) of the measuring gage (100),

15 clamping of the measuring gage (100) between two length
sections of the tension elements (22.1, 22.2, 22.3,

22.4) of the tension element cord,

determination whether displacement of the reference
20 point (M1l) of the measuring gage {(100) with respect to
the defined fixed point (M) occurs,'such displacement
being dependent on the difference of the tension
stresses (F1, F2) in the two tension elements (22.1,
22.2, 22.3, 22.4).
25
2. The method as claimed in claim 1, the tension elements
(22.1, 22.2, 22.3, 22.4) being belts or ropes.

3. The methed as claimed in claim 1 or 2, said method

30 being used in an elevator system (20) in order to detect
different tension stresses (F1, F2) in two or more tension
elements (22.1, 22.2, 22.3, 22.4) of the elevator system
(20) .



pressed apart fromone another. 7. The nethod as clainmed in one of

the preceding clainms, the clanping of the nmeasuring gage (100) and

the 20 determ nation of displacenment being repeated in each case

di fferent pr@lﬁb ‘ﬁéﬁm on el ements (22.1, 22.2, 22.3, 22.YQT Pg{)l(}!ﬂqgm
met hod as clalned in one of the precedin clalns 25t he neasuri ng

gage (100), after being clanped, |ying th a plane whi ch st ands
perpendicularly to the plane spanned by the tension elenents (22.1,
22.2, 22.3, 22.4) before clanping. 309. The nmethod as clained in one

of the predbdin@hﬂemeuhOdPﬁsteiaimmdsinesiabmiag abpustiedd podme o)

in both te éigﬁé 2,51, 2 4 e
;?resses (g§g9@5) égaregpéﬁgteé%ﬁ' %% an% EBQ b%gﬁégﬁg 0 Sﬁ$m
measuri ng ga&ye (WG isigocereda ifeds\sr itHfd@gdatieen Whiec i weasangd.on

side faces (1Hknks 103.3) bylgg symetppcajly to a reference point
(ML) gi the measuring gage (100), characterized in that, to test 5

the tension stress in tension elenents (22.1, 22.2, 22. 3 22.4) of a
t ensi on el 6ma|nt Te@r dhetiiel reasel 4 Ngegage 6&@0&0@@@3@@@@@@ kataseen
t wo tenS|on gl e sai d_tensi
cord, and i thgqﬂ?ﬁﬂlﬁéééjfﬁhgag%be %15%? @%ﬁﬁ?F%@g gagﬁrlﬁgpg §e%&g
a spirit 1®hekeHAatmathnémﬁterllthEh@EdE@smnpngogag@e(fﬁ&ﬁda@oahaldﬁﬂ
in claimlQ, in hawi or h

Qakm UL g&ggﬁﬁ OCIQD LAY -] Q nﬁb%ﬁ‘t SN the

1512 The neasu gage almed inc
measurlng gage is transferred to a statlonary point

(23) .

6. The method as claimed in one of the preceding claims,
the measuring gage (100} being clamped between the two
i5 tension elements (22.1, 22.2, 22.3, 22.4) by these being

pressed apart from one another.

7. The method as claimed in one of the preceding claims,
the «clamping of the measuring gage (100) and the
20 determination of displacement being repeated in each case

for different pairs of tension elements (22.1, 22.2, 22.3,

22.4).
8. The method as claimed in one of the preceding claims,
25 the measuring gage (100), after being clamped, lying in a

plane which stands perpendicularly to the plane spanned by
the tension elements (22.1, 22.2, 22.3, 22.4) Dbefore
clamping.

30 g. The method as claimed in one of the preceding claims,
the tension stress being adjusted in one or in both tension
elements (22.1, 22.2, 22.3, 22.4), the tension stresses (F1,
F2) of which are related to one another by means of the

measuring gage (100).



measuri ng gage (100) having, in addition to the two side faces
(101.1, 101.2), two further side faces (102.1, 102.2) which also lie

symretri Cal\k’%fO?l/ﬂSJ78§erence point (ML) of the nmeasuring q)a@lgmij%&%)o.ﬁﬁzm
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10. A measuring gage (100) which has two side faces
(101.1, 101.2) lying symmetrically to a reference point (M1)
of the measuring gage (100}, characterized in that, to test
5 the tension stress in tension elements (22.1, 22.2, 22.3,
22.4) of a tension element cord, the measuring gage (100)
can be clamped between two tension elements (22.1, 22.2,
22.3, 22.4) of saild tension element cord, and in that the
measuring gage (100) comprises a sprit level or a spir}t

10 level attachment.

11. The measuring gage (100) as claimed in claim 10, the

measuring gage (100) having a U-shape or C-shape.

15 12. The measuring gage (100) as claimed in claim 10, the
measuring gage (100) having, 1in addition to the two side
faces (101.1, 101.2), two further side faces (102.1, 102.2)
which also lie symmetrically to a reference point (M1) of

the measuring gage (100).



