1 Device for suspending a rail, in-particular a rail of an overhead
conveyor or a lifting gear The inventidn relates to a suspension device for
arail, in particular a rail of an overhead conveyor or a |ifting gear,
having a tensile elenent which includes a threaded rod and at 5l east one
connect i Devisarfor sispenderg 4 tady Bt partiewdr fzail oo vsthead cony caoreararifting 2eah
prevents the screw connection between the threaded rod and the connection
part from being | oosened. A suspension for a crane rail on a supporting

mechani smhk thviehBorl Rl adsuepitRlondeviceCoY 8 faill On partibilhea fa8l ofRBWIerheim Ger nan
pat ent docunment DE 10 2005 040 421 B4. A crane can travel along the crane

rai | vi acemesyet o1 migftime eloam having aTensileredaveent avhichi iscludessa-theagdedrodgad at
suppogti nmechani sm vi a_several,, suspensi o d ot her
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consi st s ties&et taldevti@f bawetpheth@hdatfutemd thacdnnbaionn@rtafrdm bsihgt hr eaded
sl eeve, a threaded rod and a | ower 15 attachnent part having a second

t hr eadedlegseesfle. The upper attachment part is attached to the supporting
mechani sm and the | ower attachnent part is attached to the rail to be
suspended. The | ower attachnment part is suspended on the upper attachnent
part vi aA hepéirieaided crand raihos e sopposing eeehatssane thedpemnela caveoot heovier r st . -

t hreaded sl eeve and secaond t hreaded sl eev j eaded rod in
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to thus suspend the crane rail in the desired orientation and to distribute
t he | oad supparties sweelpaimsi viasevéral sisgensians spacedepart fiom esshether inthe bet ween t he

th ded d d, the .l ov ttach dth
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conpr i segppeditfAciRéit paRtthaRing R firdPthPedded sfeeve,lath®ad&l IBURA®S Bawdrhe pin part
is inserted through a through-going el ongate nounting hole in the

respéét i \attattmendged haviogusceond threafiedsigevey o hegipproaiigakmenimarias #tachesd e i n
the threaded rod, .whilst th L r I ' ctive
threaded%% éﬁvgp%ﬁngﬁgmgﬁ1§§3§8ﬂ¥ﬂ%“%$ﬁaﬁgwﬁ%fgg?hﬁ§£g%g$%ﬁ§§gﬁfi%%1sIiding

out of thasheaballe BRenittaimeatl pat isBuependsd sp esippesatackmeatpartatanthegur ed
 to swing since this ensures that the crane rails are 30oriented
aut omat | dhtepdedgpd siese ppragite KedscaRgriesA 1P theytirst thesadgdplepveaind segpdfe is no
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20  vertical length of the complete suspension can easily be adapted to the local conditions in
order to thus suspend the crane rail in the desired orientation and to distribute the load on
the suspensions. In order to protect the connection between the threaded rod and the
lower attachment part and the upper attachment part against unscrewing, a spring
connector is provided in each case and comprises a pin part and a spring part. For this

25  purpose, the pin part is inserted through a through-going elongate mounting hole in the
respective threaded sleeve and a through-going elongate mounting hole in the threaded
rod, whilst the spring part lies against the respective threaded sleeve on the outside. The
pin part is thus prevented from sliding out of the elongate mounting holes. These
suspensions are also configured to swing since this ensures that the crane rails are

30 oriented automatically or come into the condition of equilibrium, i.e., there is no

substantial bending load in the tensile element. The swinging suspension is effected via

AREATATO

— *159159*

NN

*GONNO*




ball - and- socket joint bearings. So-called turnbuckles are known fromthe
German utility nodel DE 299 14 578 U ahd fromthe German | aid-open
docunent DE 101 31 183 Al and are al so used for the 5suspension of rails of
overhead nonorails in the mning industry. These turnbuckl es consi st
essent i aball-and-seckseimintdiearinghbuckl e sl eeve and two tensioning eyel ets
| aterally connected thereto. The tensioning eyel ets each consist of an
eyel et to accommpdat e hooks, bolts or cables, and a shaft, disposed on the
eyel et, Bahnel amnickRs atdkeasn frofethe Gabae klikysheRy DB ®9fler 3medU ewtidier as
an elongate frane or as a sleeve, on_the opgosite 10ends of which are

di sposed jdiopen decy - . nsi oni ng
frppntae Genmandpidiopen decyperh DF 1ALBE 18T R a9d are dsopsed fer the

eyel et s - A - r . d t s runin
oopos ¢ copeador gL A g iEaruih s 1 hedih e RO b BBRANRL S LT et o
can be nosetkt ecsentiady ebL beriadh @rmbiickdsslyevieranthteacdnsiohingreybigtsriatesdliyng t he

t ur nbuckl e slegve relative to the two tensioning eyelets. In the case of

one of t A¥MERIS HherRioy clliedsnsipniggicyrlsts Gaeh eansist Yelghto acsprm

t ensi oni y b AGKE A t Qo e eeve.
For thi sﬂ(g%l%bgéélg &s%g%rs ’a%(gé oovéglsﬁgeéad({n?ggggé % ga\{l eaiﬁg%g{gé\%%i g ?\L ext end
i n each tesludkie tléryelio igntaddiithat adan donganframe bhes sHadveson Msoppesiteon t he
tensjoning,eyelets is.in each case a.resiliently biased pin which can be
movelf 11 Bt PRl st S efdn THEBR &' Bloo KR g RSt EHo Y8 bR ock
the tur nbugk are dch&vi MidiHREE HelisNThe Bhfkr @F€adodf thdhaBik @VRSPpBsik0 this

bl ocki ng position. Such turnbuckles are fundanmentally different fromthe
desi gn oflirediwng mhictomshns thasbreieyelgtsnfdheisssionng evelete sasbaiwevediosardso not
conprise_a.central threaded rod but rathe nl t ensi;oni | et's
vt ng. ¢ RRETRG RiagfedoFaf Slaf 8epbl rfAIChy ARG AN VS
provi de gnsieafiensieists. d@vhe eadedf ohelodithe twiotustibpéktits, ptovaiordisfalsohadg thati | of

an overhead conveyor or a liftin ear, which allows sinplified and secure
assehbl ythe twoltpps0ompE @u@lei@aa@ﬁibg@ﬁi@d yitharesneslertss wmbgekle sleeraviorghishe

f eat ur esp?{?o% %H‘éﬁlﬁ@%%@%%&%eﬁﬁﬁ%%ﬁﬁgRﬁlié%fexEJ?l% it YSRGS Andevi ce are

provi ded subor al ns
longitudinal direction of the shafts. Mounted on the tensioning eyelets is in each case a

resiliently biased pin which can be moved from a pulled-back rest position into a
blocking position to block the turnbuckle, the pin protruding into one of the grooves in

20  this blocking position. Such turnbuckles are fundamentally different from the design of
the previously described suspension devices since these do not comprise a central

threaded rod but rather only two tensioning eyelets having threaded shafts.

The object of the present invention is to provide a suspension device for a rail, in
25  particular a running rail of an overhead conveyor or a lifting gear, which allows

simplified and secure assembly.

This object is achieved by a suspension device having the features of Claim 1.

" Advantageous embodiments of the suspension device are provided in subordinate Claims

30 2 to 8.



I n.'"accordance with the invention, in the case of a suspension device for a
rail, in particular a rail of an overhéad conveyor or a lifting gear,
having a tensile el enent which includes a threaded rod and at |east one
connection part screwed thereto, and having a securing el ement which

pr event s In hecosdansovitbrihe ventiorh et hssasedia suppaasige deyise faddatlié 5connect i on
part from bei | oosgned inplified and.secure, assenbly.is achj by

Uit tue opetiul acit SATSyerBtadBantdREoEF Dbedan pEE Tt SfR HRE Pheo a

groove i mdifsashrAdEddshakelcag@ind cEiReN6h Pt fgewWdRoad ahhivigg hhr eaded
rod. The groove in the threaded rod results in considerably, sinpler
assenbl y sequriag eleveens aehigh prgveItehe serewponpection detween tsdhededrodandibie gr oove

has bgen i i t penl i cd t hr eaded
rod aﬁd/Sgh%%gggg%hgép}%%h%g¥$&ﬁ§vﬁﬁ%ﬂggd%%f%$§%f§§§ﬁﬁ§ﬁg$%&$%&ﬁ% need for
any | engwirneeprhe &t thaetlsasiuzilg el dat Bgagas ith ages parbingo a ghevghiomtee resul ts
only in a small reduction .in cross-sectiqon in the threaded rod_and barely
reduces sssmhledsigiensalq gropys heing dispased i therthieaded radt Fhe grpoye ibdhei s

under st 0%};&&&{%@ DetDH cdRMeRB1PHMPHE %gsellnﬁ}h%iE&Qhwgé.cﬁﬂnb anltat Shesd al |y

shaped surfaces or regions for engaging a tool, such as for exanpl e a
hexagonaleasibaigiserfdefiouthergrodwedmd been gligned flesh with theaspening, withoutadiooginof t he

opposjte ends of .the threaded rod but typically exten over the.,entire
ehoth o5 e bl ghe Conmecin i e biped L Ty Ranwess f,

di rect i onny RideatadtitmeR s c410ebrk g ufRE Usse@Biyd B driovdVesul ¥BmNeh,a it 1S
partlcularY suitable for use in the suspension device 20since the |ength
of the tismabdeduation in erosesestien inthe threadpdand pyd barely reducgeiteptinsid on site
when suspending the rails. A threaded rod can then be sinply shortened to
the required length on site. The threaded rods can thus be produced in an

advant ageR usmi¥RTHRY ink ént@has efesded R6tBIsinlie8@0H So mAln & PR IR gadrcotémpl e
| engt h adj ust nent can not be effected in the case of turnbuckles %jnce t he
H

| engtlhs  dhrepghavhaghdias aogpeqinily shened wfangs wyesiensionrreengmiorbduttbasiie | engt h
of the t Kl .. T S rq I LS, ted in a
reli abl e%%a&%wéeré lge);‘%%ﬁ?nﬁ{ g%ad(j?ﬂ[ehogﬁ#zg&@&% ﬁa{)t? glﬁﬁéed %g%%F ?ﬂge gﬁ%ﬁﬁﬂéngages

i nt o the opposiwcends bhthicherepddd Pabit fypically bxtaimdsapenihe@niire lehgh ofthirect i on part

'n the astﬁreegctl)éderc(i)d.s tT%E: %hte:r))?hread also has just one pitch direction. Since the threaded rod is
. simply designed in this manner, it is particularly suitable for use in the suspension device
20  since the length of the threaded rod to be used can frequently only be determined on site
when su'spendi.ng the rails. A threaded rod can then be simply shortened to the required
length on site. The threaded rods can thus Be produced in an advantageous manner in
graded standard lengths. An appropriate simple length adjustment can not be effected in

the case of turnbuckles since the lengths of the shafts of the tensioning eyelets are

25  adapted to the length of the tummbuckle sleeve.

The securing element acts and is supported in a reliable manner by virtue of the fact that
the securing element engages into the groove with the pin part through an opening in the
cénnection part in the assembled state. |

30

From a manufacturing point of view, it has proven to be convenient for the groove to-



4 extend in the longitudinal direction of the threaded rod. Shor't eni ng
the threaded rods and al so procuring tie threaded rods is facilitated by
virtue of the fact that the groove extends in the |ongitudinal direction of
~the complete threaded 5rod. In a preferred enbodi nent, provision is nade
t hat the @dendrinilbe onedinal diestipnafdhs treaded rasihner "of a two-spring connector
havi ng two opposing linbs. In this case, the pin part is shortened conpared
with a comrercially avail able two-spring connector, since it only 10has to

be i nser t Sgbriefing thé threpdedv®isiand bz pasERp tedthfdadderodd befasiticind hgviebenent is
thus fornmed in a manner allowing it to be_produced sinply and the

sl eeve- sheffbe fach Hisk theigepvs sxteadoim the hagHudipalsiregtion ofdbe copplstathecadst es f or
use ofs thg two-spring connector and do not have to be subjected to any
additional, costly, nechanical working. 15The pin part is secured in the
groove via the linbs of the two-spring connector which, in the assenbl ed
state of . the s curingﬁﬁjenent,_engage %;hin t he sl eeve-sh connecti on

ped
part, as Seepreferred smvgiment.insevigen iaads thatfhe securipng slepigpt 1s domagd iy the

advant agegisnd¥BRA o-sPhRY Ectin8lol Bavil&yd Spbosih B BindRE T % dale,ftRE ﬁi‘ﬁ%aﬁﬁs an
20el ongat e hol e, whose longitudinal extension'is oriented in the
| ongi t udi shwirteniéd eanpaned with & kemmteraalticaiatlable teiprdpringcquinactprasinct & dndy med in a

- shaped .such.th | an : the . pin Linbs i jented at
1 gt RangPBa0 BE 5 il los 3rihu R R BRE Yty TR s unpE FRmeL RUBEN: “and
i ncl udes foh@ed aNgiabAdrRAbwa iStode pro@udesRasl ¢ dnd O -sldele-hidpRE cW@icdton t he pin

part is fornmed in & u-shape5 manner as seen transversely with respect to
i ts i nserparrpnpsa¢adde be prpvided veith the bares ferise of §ie)tyoriPHIAS cemjsstor apgde he

| ongi t udi pal, _di i f . [ - L element, in
particuIa&ﬁﬁ?gé%f%g%gB?gﬂfégﬁ%%e“§§%§g€éﬁggglﬁggﬁgggﬁgggabIe torotate in
the opening and in the groove. Therefore, the linbs also do not slide down
fromthe threaded sl eeve portion even when there is a nechanical. influence

fromthe bbeBingart iseecugsddn thegioys Yimthe Hplsarfdle PMausPring coRpectotbiel il on part
and an UpRelsGRMIELL QRS Hl%rsEcuﬁng element, engage behind the sleeve-shaped connection

part, as seen in the direction of the pin part. -

In a particularly advantageous manner, provision is made that the opening is formed as an

20  elongate hole, whose longitudinal extension is oriented in the longitudinal direction of the
threaded rod, and the pin part is formed in a u-shaped manner such that a plane spanned
by the pin limbs is oriented at right angles to a plane spanned by the limbs of the securing
element and includes the longitudinal axis of the threaded rod. In other words, the pin
part is formed in a u-shaped manner as seen trénsversely with respect to its insertion

25  direction and as seen transversely with respect to the longitudinal direction of the
threaded rod. The securing element, in particular its pin part, is hereby prevented from
being able to rotate in the opening and in the groove. Therefore, the limbs also do not
slide down from the threaded sleeve portion even when there is a mechanical influence
from the outside.

30

In a preferred embodiment, provision is made that the tensile element includes, in



In‘a typical usage node, in the assenbled state the rail is suspended on
the | ower connection part and the uppeP connection part is attached to a
supporting elenent. 5 Further features, details and advantages of the
invention are provided_ in the subordinate claips and the foll ow ng
descri pt i St e iprertsdrad ehiontsr FRMestRsPHERIRD BAPSIFHGECHIR RS ch:
10Fi gure 1lshows a perspective view of a single girder suspension crane,
Figure 2shows an enlarged portion of the region Z of Figure 1, Figure
3shows annenlypicgadagombddgin tic aksegibied Rate tlakmail i susperideéd on ¢lgd loweof a securing
el ement in the manner qof a two-spring co,nneccio Fi gure. 4shows a secti onal
vi ew of FiOgfFEion Par g A PPESHBRECIL TS H AL §eta BPrngRERRE ur | ng
el ement of Figure 3, Figure 6shows a front view of the securing el enent of
Figure 5. Figure 1 shows a plurality of suspension devices 1 in conjunction
wi th a silhgther ffandes; dstadpardsidvantegand theBpversmnsiroprovided sugpenséirdmattevi ces
1, rails 2,. whi ext.end 20subst ant.i al |l y. hari zontal | y and_ar rofiled in a
downvar dl Y SRLFR e o O sl B S ey et iR B Bgr ot it her
rails 2. Jhenhsupporting elenents 3 are forned as |-beans. Since the present
exenplified enbodinent relates to a single girder suspension crane, two
first rails 2a, which extend in a substantially horizontal manner in
parallel wth and I SPOSi t] Wi t t ach other, are
pr ovilé)ed %\{I rléalre u:%a%gé%%%sgcﬁhfe%ge rgﬂlg}ﬂ%]'fe gﬁﬁég{%?ﬁ%%}émgc??n er suspension
crane, angigareseCoNnchbdvks lan 2hlargslipehtidnasMBe feghialef Figute,1,Whi ch is oriented
substantially transversely with respect_.to L)he fiﬁst éai | s 2a. and can
travel al'@8§fthe fiToWsaREparesys Popyn iiigurpdr hekiromyhe ASEFYTIngy i s
suspended via two s ' [ I on a travelling
mechani smwhich is ég%?agﬁ%\%%rgn eggﬁa rdaé})é—ﬁ&a 31?1%%(?% first rails 2a. A
lifting ge@ure¥ suchshawsa sediminal dewodbigréidj st i s 30general |y suspended on
t he se_conl(_j_ raig 2b %nd can travel _al opg t he second raH:. 2b by

I35 1gure shows a perspective view ot the securing element ol Figure 3,

Figure 6 shows a front view of the securing element of Figure 5.

Figure 1 shows a plurality of suspension devices 1 in conjunction with a single girder
suspension crane. By means of the suspension devices 1, rails 2, which extend
20  substantially horizontally and are profiled in a downwardly open c-shape, are suspended
on supporting elements 3 or further rails 2. The supporting elements 3 are formed as I-
beams. Since the present exemplified embodiment relates to a single girder suspension
crane, two first rails 2a, which extend in a substantially horizontal manner in parallel with
~ and at a spaced disposition with respect to each other, are provided and are used as
25  running rails of the single girder suspension crane, and a second rail 2b, which forms a
crane rail, which is oriented substantially transversely with respect to the first rails 2a and
can travel along the first rails 2a. For this purpose, the second rail 2b is suspended via
~ two suspension devices 1 in each case on a travelling mechanism which is not shown and
can travel along the first rails 2a. A lifting gear 4 such as a chain or cable hoist is
30  generally suspended on the second rail 2b and can travel along the second rail 2b by

means of a further travelling mechanism, not shown. The lifting gear 4 can be controlled



means of a further travelling nechanism not shown. The |ifting gear 4 can
be controlled 6 by a pendant switch 56suspended on the lifting gear 4.
Figure 2 shows an enlarged portion of the region Z of Figure 1 which
relates to a suspension device 1. The suspension device 1 consists -
essent i alltyya pendant|ssiiieh Sstspeafedben thepidring gcar4. t ensi l e el enent 7 and an upper
attachment part 8. The rail 2a is suspended on the tensile elenment 7 of the
suspensi on device 1 by neans of the |ower attachnment part 6. The tensile
el ement  7riggre@tshawbedl efilargel @oftitppditid rRgioal ZofRkurd, 1 Whickhelatst®inmed in this
case as a concrete slab, via the upper attachnent part 8. In order to be
abl e to prswsngiendrece i The fpersionsdevieenhepngisiirrgsawsially af 2 {aveerrdaeianentyi t h
suspensi i i i i onqL Lwdi nal  di i it
comor Paed it tiiaRfe HeenBkd AFBhicE beldhpnthl b 87006 G sullichBaF Pl |
t he | ongitetudierebdmett 7 @€ theansmrhsivhdeviae I byaneank bfthe Webereattaelvdsntepasty6.f r om t he

rail -2a apd thus upwards in v-shaped manner. The |ower _attachnment part 6.
is formed %ewlefﬁwnri Rseatr?ﬁﬁ?ﬁeﬁot %Hlpé’ﬁﬁgﬁéie%%gnﬁhf & GEMEAP PioFteni ng
web 2c. The daaeld &b?bﬁrfﬁgh}t)%er'aﬁa eg@p-g@s.t % bIAEr HRREIHIEM reltidtela?eﬂaﬂw

attachnent part 6 opposite the web 2c. 15Dependi ng upon the | ocal

condi t i onghighd €isbaprdanéppaf atubé bagtanhevittasusp&@wijont deviceat tahatpniogatiaraim be

for in arigid or. swnging manner. A rigid connectign can be effected
for " efanptaobsidn i toRon P mER e B EoG i e gt BB RER EF on can
be provi dggendir ia tialbhgitlim] dRectioh dffige FaRPaOWhRh Wébeex@ids alval ont giesi | e

el ement 7 and a corresponding receptacle in the region of the |ower

at t achneneilgarnd gus 2pwaids in 8 d-shhpgsladannens Theloses goashnent pat deracd dwer
connection part. 7a, a threaded rod 7h and ubper. con ti t.t. 7c. The
Cower and dpperiseanpet sioBae sfhnt il AR, I0REhE HUBCE, H, ik

t hr eaded gtenmesis ddachbd ok ippetdnll @€ thed ovbeattabln astqrdrtr cppoita the vadte2c.
provided at their opposite ends for exanple with an outer thread in the

case ©f aDeregiimgmpar thedpem senditiong and the manmer i psing ghgoiailAg. this attaphmentee

Fi gure 3) ticl LONy tQ- r..at art .6 or
upper att%%’%rﬁef% eﬁlgﬁd Ygﬂ& &%ﬁ&%ﬁ%gﬁ a%xé?t%%ﬁcf éb%gkgyﬁ%n%aﬂ‘?te%ﬁégggtf?lﬁreaded
rod 7b i sexathpkntiageottsspondinpatredepanetitiog; upeingingeohneaion cande proided: he

t hr eaded r,od% 7b ca}n he shorten to tgg}desi.ree? suspensi on | ength and t hen
assenbl ed"iP A8l CATPINEARIIRZIPB RGP B of EripTilG AN diiaF 2ACORRERAIBIE part 7a

and the receptacle in the region of the lower attachment part 6.
20
The rod-shaped tensile element 7 includes a lower connection part 7a, a threaded rod 7b
and an upper connection part 7c. The lower and upper connection parts 7a, 7c are formed
.substantially as threaded sleeves 7d at their end facing the threaded rod 7b and are
» provided at their opposite ends for example with an outer thread in the case of a rigid
25  attachment or with a half-ball coupling part 7e (see Figure 3) for the articulated

connection to the lower attachment part 6 or upper attachment part §. Designing the
tensile element 7 with a threaded rod 7b is advantageous in that depending upon the local
conditions the threaded rods 7b can be shortened to the desired suspension length and
then assembled into the required length by screwing the lower connection part 7a and the
30  upper connection part 7c to the tensile element 7. In order to secure the screw connection

between the lower connection part 7a and the threaded rod 7b as well as the upper



" 30upper connection part 7c to the tensile element 7. In order to secure the
screw connection between the | ower confection part 7a and the threaded rod
7b as well as the upper 7 connection part 7c and the threaded rod 7b, an
upper securing elenent 9b and a | ower securing elenment 9a are provided. The
| ower anctoumc@pn@eﬁaman@t}@ltbmemdsrogﬂb @bum:ree séarimg¢lgment Qbtand adewem t he
manner of a two-s conne r Fi 3 shows. an enI vi ew of an
Upper corfRuTGHRa oA AT B ThE IR EnT HPRe S FiREBaF gt SRFrand | s
secured Wbﬁnapmuﬁgpewéggm@ﬂMhﬁﬁ@ﬁ@mmygnmgﬁthmmpr connection part 7c is
divided into a | ower threaded sleeve portion 7d and an upper half-bal
coupling part 7e. The half-ball coupllng part 7e and the threaded sl eeve

portiQn 7d are formed in_one. and the c rved of th h | f - bal
Coup Sng Tae S b0 SEE ehPrRIR L S Poc I SH Y Bot SRR RhedeBT B |

- coupl i ng thrhlled®di7® apdlid sedfired vixodd u@&ds&mﬁhgblmnnpb DbERE upperwbastion
conplenentarlly formed reception shell is dlsgosed in the upper attachnent

part 8 ofPartnke iz diprsdsnio lgur tecaded siseve mraala o 284 apvEPF ARt Rl cpypiing
provi ded gt J/(} 3! h%ﬁ%alltéahgﬁrﬁ% %dr{"fé)a ‘q"&l Ezm%dlépe%% §AnCH &QE g‘?{f‘ded rod
n oraer rea

7b is screwed with 1ts out r ead to se ure the t ed rod 7b
in the thmegded ast deverrpalr durface Jitthe hhlé—bmhlcbuldingtﬂwt Asfabescthed ddesledeve
into art c of the

7d i . ,
LA e T SRS B SN S
the vall Ofodehem F%@?ﬁ%%rﬁ%ﬁ%c@gtﬂm&}féﬁl i"BARSsddNAthd iYhePhitadh@lcht St f the

upper securing el enent I npi ngeS upon the outer periphery of the threaded
rod 7b. Fefithhemspersen ddveetlhrBedbatadaicsldtdyeportpm ks raogdebweh bt imerendi ng in

soour |y e oAt WhibE e Hhebend b treadef o8 o Bt AR e bUE PR 70 and

t he upperinGRaaas téRre Maklireddedab® 7H & BYhehdacdiéave )ert[Hrﬂ/cB ficerlall 6Pfier ot ati ng
with respect to each other. It can also be seen that, in a conflguratlon

typi cldl  ftbreaded sleevsmortian Hbis peastidad, Wtﬂhe opemingaftinzsehichaqumpert Peef el i cal
regions 9d p%} %S CIC}I'SH? delemeﬁt érymgmsce n%ﬂngpemné tf'O ERRERh ol u@?%ﬁllootf% and

i s fornmedin ase to 1 ncrease e spr € as a do e coll i ng

two w ndi tmgﬁdecEaeéveoﬁd wikieh hl&@nshﬁhti tﬁabmrmt %@ftﬁdubpﬁ@;ﬁﬁﬁu% dlemdnt9B, as seen
starting fromthe pin part 9c, ch Iinb abuts against the peri heral

surface 7HIRRS e@ﬁéoweuqvérérpfgﬂe@ﬁéef thﬁrﬂéréa@‘di r9f by SUHHEENQIR. the thre
outsi de Mbe&rﬁﬂ%eyg %?Jov@ &% ‘é&ieH@mE s Mngﬁ'gdllnﬁl difechibg L, wherein the pin part

20  9c of the upper securing element can be inserted into this groove. The threaded rod 7b
and the upper connection part 7c are hereby effectively prevented from rotating with

respect to each other.

It can also be seen that, in a configuration typical for a two-spring connector, the pin part

o
(9]

9¢ becomes two helical regions 9d disposed in a symmetrical manner with respect to each
other, and is formed in this case to increase the spring force as a double coil having two
windings. Each of the two helical regions 9d becomes a limb 9e, as seen starting from
the pin part 9¢c, which limb abuts against the peripheral surface 7f of the cylinder-shaped
threaded sleeve portion 7d from the outside when the upper securing element 9b is in the
30 assembled state. As seen from the helical region 9d, each of the limbs 9¢ becomes a

curved region 9f, wherein the curved region 9f follows the peripheral surface 7f of the



30assenbl ed state. As seen fromthe helical region 9d, each of the linbs 9e
becones a curved region 9f, wherein theé curved region 9f follows the
peri pheral surface 7f of the 8 threaded sleeve portion 7d and then curves
inwards. Since the curved region 9f |ies against the peripheral surface 7f
of the t hhrsadrddledve pogiopddtandiherdevirves inwardsgiSorcedghe appedragnn Hiligs one ei ght h
of the periphe of ;the thre sl eev rtion 7d and. .as seepcfromthe
di recti oRER-TE PRI sbr e T P o sk D Yok aBelOn R B SR cadea
sl eeve 5 appfdxihﬁﬁteﬂydmarwgh&mefmweﬁw&?@ftmhmae&ileéwmmwmdeas fearing
for the pin part 9c inserted in its longitudinal direction into the opening
10 and grieydhediregtion efthe pinparhe, resdhientlyrneagss; ishingrthe Hucadsd slseed rod 7b.
The | @ngi_t udi i s i r . i tend
subst anc Tt 1R ERFL PGS feelolf o1 Ok @ cbuiter- BRBi 16 oM AL Chect o
each ot hédfsertell i€ anloabRadibg dsetiord interttel @penimgd Otdhdtgrodie 1di andplustin @ i S
formed as a whole 10 in a U shaped manner since there faollows twy helical
regi ons gadidbdirectign phthe thysedad 1o 78 (IS lepgitudiyat sHpRYeRsyOf thein paf v and
descri pt iR ARRLIsEStdMRiah e g@l@ﬂ&v with hyd fof sgs%é@d ASsitfRNRRELb R part 7a
and the associated |ower securing elenment 9a. 15 Figure 4 illustrates a
sect i onaltoeagdvotbér. A canraisode seak &nonf Figure héhat 8y pon paift 9t ieforhedasteshaleeeve 7d

wth t hregded rqQd 7b al.so scr d-in. Jt.can be enth t he pi art 9
o ot e e S e bR R RS ST o betiBh Rt acne Bbe TS T2 nTs ¢ he
groove 1lwotpting chi@eled rod 7b. Only a single groove 11 is provided in

the threaded rod 7b. It woul d 20al so be fundanental |y possible to provide
several grooves in order to achieve a nore precise adjustnment of the |length

~of th il I . ) pr. i h i
o 1%, LRl Sl RS B IR gy 111

m || net rige haBE@tedNSwe se@athy daneitllae using this one groove. Figure 4 also
shows that the linb 9e of the upper securing element 9b in a curved region

of fdPl ows the contour of the 25peri pheral surface 7f of the threaded

sl eeve pof:ti : IS, .G ved. regd fal Q?Q
appr oxi nglgﬁl%mdgq%%%% aoslj'? %r}aggle&h(?é:lﬁ@}l%sg’dé%ﬁhn 0 fg% ‘JS%\gﬁ?’rﬁgy“ rtglgfl%er? 9g9. By
way of thgsset7davitpehirdaded agi Tnds@gcrewxd-andit ogn b&sapphatithepidipae®ti ons, it

agai net (NG HgURREEPERPEAD 81 BEfPaFogOtRPogRon 4 ine the groode 1 1in " 1

the threaded rod 7b. Only a single groove 11 is provided in the threaded rod 7b. It would

20  also be fundamentally possible to provide several grooves in order to achieve amore
précise adjustment of the length of the tensile element 7. However, practice has shown
that one groove 11 is sufficient since length adjustments of the tensile element 7 in the
millimetre range are already possible using this one groove. Figure 4 also shows that the
limb 9e of the upper securing element 9b in a curved region 9f follows the contour of the

25  peripheral surface 7f of the threaded sleeve portion 7d. This curved region 9f is then
followed by an approximately 90° bend outwards which issues into an opening region 9g.
By Wz;y of these two opening regions 9g, extending in opposite directions, it is easier to
fit the securing element onto the thfcaded sleeve portion 7d against the spring force of the
helical regions 9d.

30

The securing element 9 is also dimensioned such that it can be fitted onto the threaded



9 sleeve portion 7d laterally and in this case the pin.part 9c then already
protrudes into the opening 10 but not Yet into the groove 11, since this is
not yet aligned with the opening 10. Upon rotation of the threaded rod 7b
relative to the threaded sl eeve portion 7d, the result - when the groove 11
i s al i gndeevsinontiethed bgrsallnand i thig epse Hherpin part §F hepaineadycpretrpdss gnto the
Sautomatijcally,dnt.o the .groove 11 r f : L NG+ Qr t he
securingo%ﬁ%W%Higﬁ?K%ﬂsggﬁgﬂg 9@§$M38®§§ﬁgﬁgrﬁﬁ %ﬁgggéggﬁ%ﬁ§%§ﬁ§£$educes
the assend! ypbh FRatidd GUR€ thesdt@dWsdabReREPER thy ehrvdded skbvapdroweTd, alie upper
securing el enent 9a, 9b. The u- shap&&}forn&tion of the pin Ragt,@g can be
seen par fesehir ey thq gaeys, 11 s aligned widyihe ppeming b oistha i in gt Fa i, t he
openiNng i N, 1 hr I i i re but
ot hey o ad gl bR R RS S B el & 4R b R A B B R s
conpri se¥hi ivelrqaasidvaltage \dntiaY absenitie and seiubésabe sésanblyrtesd.s i n t he base of
the groove 11, and respectively opposing | ower and upper web |inbs 9h and
9] adjoining thereto and extending in a substantially rmutually parall el
manner . #guké 5 kv §?er§}5’élqag‘%%v@b{"¥ IRRSr RibFerf Rurlld@I QRERDADLL G 1 @- adj 0i n
the edge tacing the threaded rod 7b and thus to have only the formof a
recess opmpei foritationliof detpinpadfOctdae belseaupiticuladly dbarlpoRrhigwiay. dnghows a

Vi e romFigure 5 in the directipn. o he free end. of e pikn part 9c. It
can b SBure P e miBora i anst s & et Eeede e ™ BgrbREBitFe to be
wound st gf&ildbdré B tahRr bk shalagateihdle) artie 126hape®agidiFofliRgpi@pal Ot tiain
inwardly and towards each other so that despite the doubled helical regions

9d, the Fompyssa wih past %5 whighpisshe assgmbladasiae sestsrin e base ehthe graowe 1 Lhr eaded
sl eeve portion 7d. lie i.n | ane and thus th iR 1. 9e curely
el d' i n’ EherSpt Ry rBouRatyPate BBt b Balr SpBh0 sERbinR e ARE L 1 Var
9c i s foexRAdihg ihe ssHsemtiely hhanald, gaale mednakt.y avai l abl e two-spring
connector since it is inserted only into a groove 11 and does not have to
be i hserted through the through-going bore - otherw se typically provided -
in the thr. , ' |l 8% EIRa i MEat : |
dovi co 1115 g dutReptitybostbe ¥ B rehlrA (R BTRR edpd Eing RRBRALAT
rod 7b and thus to have only the form of a recess open in the direction of the threaded rod

7b.

20  Figure 6 shows a view from Figure 5 in the direction of the free end of the pin part 9¢c. It
can be seen in particular that the doubled helical regions 9d are to be wound starting from
the U-shaped pin part 9¢ from the top or bottom inwardly and towards each other so that
despite the doubled helical regions 9d, the limbs 9¢ which are oppositely arranged in
relation to the threaded sleeve portion 7d, lie in a plane and thus the pin part 9e is

25  securely held in the opening 10 and groove 11. It can also be seen that the pin part 9¢ is
formed to be shorter than a commercially available two-spring connector since it is
inserted only into a groove 11 and does not have to be inserted through the through-going

bore - otherwise typically provided - in the threaded rod.

30  In this exemplified embodiment, the suspension device 1 is described in conjunction with

a single girder suspension crane. Of course, this new suspension device 1 is also suitable



a single girder suspension crane. O course, this new suspension device 1
is also suitable 10 for suspending ralls 2, 2a, 2b of double girder
suspensi on cranes and nonorails as well as rails 2, 2a, 2b on which
travel | i ng nechani sms of overhead conveyors or lifting gears_can travel
The secufarsgsrehdimgrails 3, 24, 2b of dedl¢ bisderausnensiop cEapes #yl monmiabstasvellas | s by
all means.passible also. to formthis.as a.single spring connec
Typi cal | Wlsghza’ﬂlﬁ@a‘aﬁﬁhr@a’e@% TheehaniFmeg o %\ferg]?%secggveg\?eroricf{%tsuie‘%%srCeanl engt h.
It is al govdieask bb@iringreldhienttin a8 d&drib@bas/dtwicdsimbeoneceit! &fis bpagad only at
its opposite end regions. O course, it is also feasible to provide, in
addi t | onmeans passiblaglbe togfosmibises 2 singlewsing cgrasiE: 1yrsabodhe @rﬁtaﬂfeﬁ ©do.

Third. an our t ves. distri ev, oyelr: ' al so
foasi bi o herLauth AR A R BT R o eatnlelt REHPIEL K, PTEIE 2

| engt h ofatdw ddiEadead onddatfils sppbsibeentiGegbis t @flcdunseaitidale fansblese manner .
Li st of reference nunerals 1Suspension device 2Rail 52aFirﬁt raHls 2bSecond
rails ZCVWI@SWW@‘PW@ the sHglg groove 11, a second groove 11 opposite thereto. Third

and fourth grooves distributed evenly over the periphery are also feasible. Increasing the
number of grooves 11 means that the effective length of the threaded rod 7b can be

10  adjusted in a more precise manner.



' 4Lifting gear 10 5Pendant switch 6Lower attachment part 7Tensile el ement
7aLower connection part 7bThreaded rodll5 7cUpper connection part
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2. 15 3. 4. 20 5. 25 6. 7. 30

Claims _

1. Suspension device for a rail, in particular a rail of an overhead conveyor or a
lifting gear, having a tensile element which includes a threaded rod and at least
5 ~ one connection part screwed thereto, and having a securing element which
prevénts the screw connection between the threaded rod and the connection part
from being loosened, characterised in that the securing element (9a, 9b) engages'
with a pin part (9¢) into a groove (11) in the assembled state, said groove being

disposed in the threaded rod (7b).

10

2. Suspension device as claimed in Claim 1, characterised in that the securing
element (9a, 9b) engages into the groove (11) with the pin part (9¢) through an

opening (10) in the connection part (7a, 7c) in the assembled state.

15 3. Suspension device as claimed in Claim 1 or 2, characterised in that the groove

(11) extends in the longitudinal direction (L) of the threaded rod (7b).

4. Suspension device as claimed in Claim 3, characterised in that the groove (11)
extends in the longitudinal direction (L) of the complete threaded rod (7b).
20
5. Suspension device as claimed in any one of Claims 1 to 3, characterised in that
the securing element (9a, 9b) is formed in the manner of a two-spring connector

having two opposing limbs (9¢).

o
W
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Suspension device as claimed in Claim 5, characterised in that, in the assembled
state of the securing element (9a, 9b), the limbs (9¢) engage behind the sleeve-

shaped connection part (7a, 7¢), as seen in the direction of the pin part (9¢).

7. Suspension device as claimed in any one of Claims 1 to 6, characterised in that
30 the opening (10) is formed as an elongate hole, whose longitudinal extension is

oriented in the longitudinal direction (L) of the threaded rod (7b), and the pin part -



Suspension device for a rail, in particular a rail of an overhead conveyor
- or alifting gear, having a tensile elldment which includes a threaded rod
and at | east one connection part screwed thereto, and having a securing
el enent which grevents t he screw connecti on betwee t hreaded rod and

: th
the connecti od99as formed i pErsHAPIldBYBsEeS Se@ﬂé‘ia%‘feésre&gﬁﬁf‘ﬁp?%é? ¥ he securing
el ement (9a, i i M | _ NEruli in the
assenbl ed st a’? g%en@%&gﬁg%%%&%%e%ﬁggg%%gw%%k{%héebt?%éri’lggded 9%%1) (7b).
Suspensi on dewireeti@s(Lg lofitheatiréadedGlodi(Wd)L, characterised in that the securing
el ement (9a, 9b) engages into the groove (11) with the pin part (9c)
t hrough an opening (10) in the connection part (7a, 7c) in the assenbled
st at e.: Suspeng i e .8 i i N t8.7. Bdisedt i n that
t he grSOO\L/gZ (11 ug@lglgﬁr?d%%lcﬁﬁgElgﬂ?%lﬁgia;ngg%gr@cli%rrngclttiggh&{(h%&ﬁ t he threaded
rod (7b). Suspbatnsite dementd” pmclnbes, readimorCloatheatiBeddst aechChbara lowdr i n* t hat
t he groove (119 ext.ends iz thg Iongi t udi n?.l di r%‘ti on (L) of the conplete
threaded rod (CPBICUERERELED AT FRYPES QUGN P (/" any one of Claims 1 to
3, characterised in that the securing element (9a, 9b) is formed in the
manner of a two-spring connector having two opposing |inbs (9e)._ Suspension
devi ce as9.cl ai SusperisipnGlexionas claghed mctlein Seehararterisgd in that inike asssdhifded. st at e
of t securi ng_el.enent,.(.9a ' - ' _
sl eeve- shaped sg%%lf%‘eecr?lil%)zr? 1%51%??:?3?31059@ !Owagg%gérgeﬁzlf)ﬁggﬁgﬁ&?&%tc}{t%ﬂlghggf the pin
part (9c). Susgap&dien pdevieds agachbdioeshpportagyelanent@?). Clains 1 to 6,
characterised in that the opening (10) is fornmed as an el ongate hol e, whose
‘longi tudi nal extension is oriented in the longitudinal direction (L) of the
threaded rod (7b), and the pin part 14 (9c) is fornmed in a u-shaped nmanner
as seen transversely with respect to its insertion direction and as seen
transversely with respect to the longitudinal direction (L) of the threaded
rod (7b). 58. Suspension device as clainmed in any one of Clainms 1 to 7,
characterised in that the tensile elenent (7) includes, in addition to the
~ threaded rod (7b), a lower connection part (7a) and an upper connection
part (7c). 9.Suspension device as clained in Claim8, characterised in that
in the assenbled 10state the rail (2) is suspended on the | ower connection
part (7a) and the upper connection part (7c) is attached to a supporting
el ement (3).



