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attaching a rail and systemprovided with a rail clanp of this t

e The
invention relates to a rail clanp for ,attaching a rall salmmﬂmmmﬁwmmmm
conprising a central portion, at |east one torsional portlo of f
laterally fromthe central portion, at |least one transitional "podtsison
adjoining the torsional portion and at |east one retaining armwhich is

connected to the transitional portion and on the free end ofﬂmmummmmIMmm
portion is configured by which the rail clanp is supported o f
the rail to be attached in each case during use. Rail clanps of e+ t ype
are usually curved in one piece out of spring steel. The inventionatso
relates to a systemfor attaching a rail which has a rail foot, a stem
posi ti onedRehbrelamprfbra atdiakchlisgda rael syl sy tmapprovAaded gikbeapl ate, a
rail clanp held on the QU|3§ £#ate and . %gns oning neans for bracing the
rail clanp agai nst a base e supﬁbrts & r&Ft. Rail systens and rai
cl anps of the type nentioned above are described, for exanple in US
3, 690, 551 TReoANWRNESOR, 482878l YR aSaeri L glampl AT v elRch e reett@idi-ng ar ns
of the a-shapedihap! csﬂngpp§l&@%efﬁtqrylt %%%&Bﬁt ent sy bave g curved path
with end portions, the end faces of which are directed towards one anot her.
In this régg@@pnaﬂheoeth@obmamnh;rmh@ﬁﬁeuaEsreéhybér@wrmkﬁiqnnn;mda|ght,
parallel to %hg ﬁgefgégelgHaSSOC|ated torsi o ortlon of he rai

I

clanmp. In e asSenb e(ﬁﬁ%ﬁ%ﬁ$109ﬁe Pregl%%ds L HHE (RS ai ning arns
rest on th@rbo@haéfpbh91®mjand(ﬁﬂﬂieﬂﬂtaohedretalnlng arm which is

connected to the transitional portion and on the free end
of which an end portion is configured by which the rail
clamp is supported on the foot of the rail to be attached
in each case during use. Rail clamps of this type are

usually curved in one piece out of spring steel.

The invention alsé relates to a system for attaching a rail
which has a rail foot, a stem positioned thereon and a rail
head, the system comprising a guide plate, a rail clamp

held on the guide plate and a tensioning means for bracing

the rail clamp against a base which supports the rail.

Rail systems and rail clamps of the type mentioned above
are described, for example in US 3,690,551 A or in US
3,439,874 A. Seen in a plan view, the retaining arms of the
w-shaped rail clamps known from these patents have a curved
path with end portions, the end faces of which are directed
towards one another. In this respect, the end portions
themselves can be curved or straight, parallel to the
respectiVely associlated torsional portion of the rail

clamp.

In the final assembly position, the free ends of the

retaining arms rest on the foot of the rail to be attached.



" excessive . -

'- 2'- The central portion of the rail clanp |oops around the shaft of the
fastening screw. After the rail has been positioned, the rail clanp is
nmoved towards the rail foot and is prgssed into the final assenbly position
by screwing in the screw. This pressing-down action is acconpanied by a
bracing of the rail clanp producing the retaining force which is required
for holding the rail and is resiliently transmtted by the retaining arns
onto the makl ckaeta1 Acbrridieros aide ¢laanpcandpsyssei Hfodhe trigpe stated at

t he outset are known from DE 10 2007 046 543 Al. In the known system a
rail clanphpdtusédtas BesestinemcreMenditetothenedht 12hdseEsi | i ent
retaining fanee nequi £d for halgding sdawgetiheohalds ak whisch.rdagaring in

m nd the ength of the supporting plate neasured in the |ongitudinal

directi onaof ttheprasfedolmeo diltcadtied] issenhiygpeedt s} Fareatindeast one
of its retaining : i_| spring. defl rﬁ{gsﬂ d portion
of the reTngLl Ehggsg%%&igﬁ%ﬁ%}%ﬁof t?‘%i %’%kg\%eiy?%r%&nﬁ e tl(?-r[g?)gﬁgl portion
such t hat biractthg a$sendl ya posi tamgn pricduicg ndi tket edtd owaradstadme st em of t he
rail to be attached, Due to_this asur, on.th ne_ hand. . row y

defi ned sﬁqﬁlﬁgﬁntilrslgr?%%f%ené ?rcﬁmllsrﬁ%él nft%urréaio%nﬁhlesf%esgl]tll%gltg%rthe
respecti verandmportdobyi thevhiettn ithievg etralsnbngoathe exeit sfddie necessary

hol d-down force on the foot of the rail by its end portion during use is

di splaced ,f o:he €098 Of ANl didy SQfl olenchBec gL el of: the stem of -
the rail to bé attached. I's ensures that the necessary retaining force is
al ways tr andsett edeeknpen t r e velretdiHing®Wn to t he
| way ' deekhpen efndy TE drh 290 7r 84pelt B vRl r elrmi Hind< h
rail foot even when, | r [ f rd si ng when a
a1 voni S eravar 55T SR e e aRae BBEEL B (PRl V% hpr e se
| at eral supperttenthbherssiphosrti ngetEliatieg ttheceareghidoed nbve hdloliany

3,: extent transverse to.its.longitudinal directian.
Fur t her mor &Y ﬁgedfgbpa%%%‘%fl% " 1€ SUPport fn%adrg%? oinerln%t}% hoef g:lhreecti on of
the rail sigpoptadycpsate hhefeird® Sirs ttarc e ohgiand unaesd i sdd el dnMcst | ng
action, thereby faciljtati ng in particular th correct

halt r
assenbl y oS F@itaiP BFadptaBretht ilcsalco&p}gﬁr@ﬁcgggéit#ggt?l‘%ys]fsatsé"m ment i oned

above showg,t hat itherangl eohshamidadLf dRererdxpanki opsiwd the retaining
arms of the rail clanp ensures a secure retention of the rail even in the

event of #afdlestiipapy Fheatnd reaEhiers @ ditds a6EARRLNI AT tteARP I 9%he

speci fic shapingBhinthgwh @l Fr&h ame usedlonahhgokoo¥n syst edndese | bed above
proves to be advantageous in respect of a maximumresilience of the spring.

Hovever, tther @sissmalerandtion, rid |i|dmestaAi ERWaF@s nbte ority dpabl e of
appl yi ng sifist.any! @b Bo! de SOUed OGRS . Hih (hkeDsal s, fave, anppti m sed
endurance Timt. Such requirenents exist for exanple in the case of rail way
tracks on hamicclihex nremebvyy healined sngporttanigonegiannghi¢avis in a hi gh
nunber of cycl.es. Against t backgr of L 1.Qr t cl i hed above,
t he obj ectco\é]fcflltgﬁlé:eén%n?%%ngﬁe/aes 1 po&lcj)\r}?] ergts gFP“é?a?r%E n%e%lcgr{yql%em for

- attachi ng vhira lthehirebainihd) @rhigtemrduhancecksshty s bd-edpabl e of

appl yi ng hi gh hol d-down forces_and ich also ensure at the sanme tine.that
adequat el YYHi§h Oﬁoltg‘_-e\c,i\%ﬂﬁtf%fc%}%e cohith mie 16 58? BR*E @™ rAHT & P dur i ng
progressi \es Weaplaketiheremi thatd@ghmentt®eansl foot in the

direction of the stem of the rail to be attached. This
ensures that the necessafy retaining force is always
transmitted efficiently from the respective retaining arm
to the rail foot even when, as a result of the transverse
forces arising when a rail vehicle travels over the rail
and as a result of a possibly imprecise lateral support on

the supporting plate, the rail foot moves to an excessive



"Wth regard to a rail clanp, this object is achieved according to the
invention in that such a rail clanp has the features stated in claiml1l. -
4 - Wth regard to a systemfor attaching a rail, the object is achieved
according to the invention in that such a systemconprises a rail clanp
which is configured according to the invention. Advantageous configurations
of the . invention are set out in the dependent clains and will be described

in detail cikRehhecfohsoN NG,t AS W hlonbheudenst aki tdwendd ve concept. In
accordance with the prior art described at the outset, a rail clanp

accor di' ng FESthREMP Aventhdflifdrl agerashi A§ Ahe aP FPRIFpINS & % Fert al
portion, a.l 828t PNy | OF se@%iﬁors,ttbfanppleaae@g ng 10§ dnd ALRIAllknbeom the

central portion, a ast one transitional portion adjoining the torsional
portion amnd at heds$iomele etvdistiimg acmiconnebereby of ddiel ittredrigiot ilonal

portion. Configured on the free f the.r jve taini armis an
end portiBﬁrb§gﬁ%?5hg??mf?%ﬁﬁl%ﬂ%?l %Srgﬁgﬁog%%%%%%yfﬁéq¥%bf%gg the rail to
be attachedamp.each case during use. According to the invention, the

retaining armof the rail clanp is continuously curved at |least in a curve

portion extgndipg) UPxLOr id1e-d nes reNdnaf sht8eRNHPOIIALD R Lhals Seen in
a plan view of the rail clanp, the end portion is directed towards the

central péhetohhananghed | ¥y inmiotalthaxesdopor hecrorat did portion _
aSSOC'ate@;g%%giﬁge%%ﬁ§ﬂﬁ?ﬁh%§zkﬁhabﬂhﬁ @ﬁgbrgbu§&iﬁ%h#é“%é%gﬂ%i%% aral

cl anp acco e invention, the end portion IS present on the
respecti vefr ghai nehy aven iisn durevedent theai nstativelvropesiti on, being

et o0, BB O RSl A MR 0, Pl SRS OIS e
ret ai ni ngodr theotat hecrand Wweapn Ithet khswnespseceém ddmec ciradataiogreof t he

proves to be advantageous in respect of a maximum

resilience of the spring. However, there is a demand for

rail clamps which are not oniy capable of applying

substantial hold-down forces, but which also have an

optimised endurance limit. Such requirements exist for

example in the case of railway tracks on which extremely

heavy transportation trains travel in a high number of

cycles.

Against the background of the prior art described above,
the object of the invention was to provide a rail clamp and
a system for attaching a rail which, with- a high endurance
limit, are capable of applying high hold-down forces and
which also ensure at the same time that adequately high
hold-down forces continue to act on the rail even during

progressive wear of the rail attachment means.

With regard to a rail clamp, this object is achieved
according to the invention in that such a rail clamp has

the features stated in claim 1.



‘- 5'- curved portion with the end portion of the retaining armis
preferably not restricted to only a curvature in one plane. Instead, the
curvature is advantageously configured i_n three spatial directions. In this
manner, it is possible to configure on the respective end portion a
narrow y defined, approximtely punctiform support surface, by which the
end portion is supported on the foot of the rail to be attached during use.
Thus, in g;it@l heghaAPracsos@iing, t 1t e thRuenli anrathe prefesably narrowly
defi ned support Surface which is in the region of the end portion curved
accor di ng acdieredi ATEAEFbRO aFl Wie WRVERtaopaillk ERakpS'aee ot diXfg o t he
inventionJd j rye -aGge -Qf falkgf yl e |'S
displacedcﬁﬁmggﬁgga%ig%Pah%%ﬁmfghggghl ig%ggégah%%sﬁgégqﬁfggg&ﬂ?@?ly to the
| ongi t udi nalveaxtient of the rail fromthe torsional portion associated with
the respective retaining arm which distance, when seen in a plan view from
above of thahabhe6lidaMPont gl iids WFaRnEhengeRat 88t afh StaNCR1tAli$0
measured transversely to the |ongitudinal extent of the rail. Consequently,
t he ret ai fif%g dgPRTABTE vetP s t31d tv8 iy &8 dRgcrébed #aidetddahpiraddGrding to
the inventdQnchasqanaovelal lcndfgased Lepghhiconpanes,£ o conventional rail
clanps due to its curvature, projecting with respect to the support surface
in the direction 8f the stemof the rail to be attached, fromthe torsional
portion ug’ 6°CRERTPPOYTER_RUMIAE 'O ifFd ERFCPOPET ot duhts P Bue to
this increasedchengt Bicasgding the wHy edesRapa, rbheateda@ iy ard1m are abl e
to absorb high alternating ] oads wi thout .the risk of being damaged. Thus,
with a raid°"erafpSatcoraf iyl tRPEHECI nPéntPeRE PRI 50PosAt Dt @ FTGH R gh

hol d- down f,ane@Snhocke aRPdiLo W AP ReM-28d reNdYs 2PLEn StLEngthof the
rail clamp. - 6 - An equally positive effect is achieved with the .
conf i gur at9"én t&8861 81 AB2 PR hel IT\ASIIo 1A Nef tAer BPFs &P RE,°Tas a resul t
of wear, the raihehstdbsp! Acet 1ANSMET Seh¥ekRelit 8o/ ORI tudinal extent and
relative to the guide plate on which the rail clanp 1s supported. The
curved shapanspioehdédedytidre. iGodhitguaed oh the €ueveehport itdre of the
retaining _arm.leadin .1he end partion, and of the end. portion itself

whi ch, inr'%ﬁ?eﬁgslig?i g?ﬁ% }lh% T8 diT 6t € da\%%r/g 7om ¥h"é%ls en%hoef the rail to
" be attached\ilemdampsithatppdrcred i arsedore obnthet rbel weerbd he rail foot
and the rail c%ggp.and agequate hol d- down forces act on the rail foot even
when a gaf HASTFSr MBaSBEY wedit the Y% §€l ate and the rail foot due to
wear, which gap is so large that the end portion acting on the rail foot
proj ects Afsording gaptbeeinyprticof, ithe resginingnarhief cdse,radllt hough t he
rail cla | ong - il Lt gt h t_ surface,

| oaded ng?%gpng% géﬂg?tﬁgﬁ?l%pn% ec{ggpé€%?§e%%n% %%€¥€§%¥9?ﬁg§shape of
the end pettieodingi oh ts Cthe viedee rertchefdiitecendnpoftite swrtsitdrl, portion
of the rail_ clanp_or.,of its i i,nary .extension_or longitudinal. axis
ensures that the Fawar&l‘éﬁ%wsrflgﬁheacr%és}eisé:cﬁfngfytg% ?%%gﬁ?%ri *@Ver in this

si tuati on.diteusedt hewsaiis chamentll ortibh bha eHeveshenthdiardl on on t he
rail foot when the rajl is displaced, with the result that according to the
dispIacen@ﬁﬁsofftﬁgerBPfsﬂﬁﬁﬁfdxﬁb on AgECSUApETt WEEPFH® by which the end
portion adesperttife rathihsn@ls@ndi splaced. This effect occurs in
particul ar when the end portion is curved in three spatial directions, i.e.
when it sih,onithepLabl foot only by a.pacrauly, dsfined,. approxi mtely
punctiform support suarface durl ng ‘use. - 7°-74¢cco ding to the invention
has an i ndmeasedohenghh. eddisorteiad tvwdriich dssprenget omsthe ence of the
retaining armand thus in a |lower |oad, and.thereby its. endurance strength
i s incread€FPEN VR §°F3PEYY A he SHOYLE l&iEPSn%%SE%&€&§#PQhe end
portion ceufsigunad BetAgdingedted hevdn\edii @hecaBdehher asis®ciatied d or si onal
portion can be used as an indication of the_ mninmm.]|length of the retaining

g
arm I n t R A&WAsPERetEY2EdT ey I dady sKdfh aEchirdi Myr t@ate
i nventi on,pdtiisndi 9688E€a QUL DL IDE 1O @Rlsplecih@B LBEa ShONd 6sim dicstt ance
between the torsional portion and the edge of the rail foot associated with
a contact 9% fradé 6f3FRe Hi HRlpIzaPeAth thies CHENMAGETS| oL i ®nsured t hat
even when there is an inprecise alignment of rail foot and guide plate
whi ch occurs as a result of wear or assenbly errors, the end portion al ways
sits on the rail foot over a sufficient length in order to apply the
necessary hol d-down force.



'The 'advant ages, summari sed above, of an alignnent and shapi ng of the end
portion of a rail clanp according to the invention are particularly evident
when the |l ength of the curved end portion of the retaining arm corresponds
to at | east 20% of the length of the torsional portion. According to a
variant of the retaining armaccording to the invention, only the end-face
curved portion which conprises the respective end portion is continuously
curved, WhidreehlinNgoket ahNiith aFHB ichBidAkGbh bR E‘Be|§@-§$i_r9ﬂ€'<{ ofher gporti on
.in order to bridge great distances, for exanple. According to another

vari ant, §Fﬁé§rﬁgéyeﬁ?Fr%ﬁ$%ﬁ%ﬁqﬁ4u}QMQ%1WsacéHngH@é@ s epeanitEnguousl y
curved pordti .St S i it I Nl reduced so that
A R A T R oS L
- shapi ng, ithries emrsyied @ioeuciortshe Tmaithiel agpnefheit et aipnagikdremtoan be
formed su urin our.se _of bracin it is_only defarned
nininally%n?%?ghﬁgkéé ??égﬁiéﬁiﬁﬁfiﬁ)%ﬁ |§nrf 8ne%dn%6¥ W%%Cgf%t%g’retaining
arm f rom tipprekamateil ¥ houespetirnt Gurdpe rtesairfinng, pay twisimh ttHwateniot i s
already sitting on the surface of the rail foot whep the rail clanp is

rel axed. ﬁgftﬁ%PslﬁuF%%%%ft? é”%ﬁﬁﬁ?%&oznafagﬁanﬁ%h? o RheE T & ng arm

i s sel ectehiringhutbhat the retaining armas far as possible acts excl usively
as a lever with a low inherent resilience, so that the spring force exerted
by the raid; . clagp Ln iS.su ant | onl ener at ed by
torsion thF%é ?gréiéag %%%@?gﬁ§; ﬁﬁggcgﬁ gggagﬁ%gég%npn xﬁgt t he :

r et ai ni ng paefeirsbali garcdowky ate ieedo stppotror siphate paridlonissuch theat t he
torsionalr%oggkogfapgetgﬁarq&:gpin arm, seen i,n_a PIa&}viem1fron1above of
the rail &EFEAP" Phclli8e®ah BHg '€ b U8d6% 85126917 n-parts Ul 88™ o 95,
where an iancl bgedhangl @ appr axiamt iargc2?AAnyi thi thevatwfactiond NG
possibilities provides optimumresults. The_ri.gidi of the retaining arm
can be opFPﬁPSEEePnO?h5?£2§%ﬁﬁn C%;FieofaﬁﬁefggFaé$%$ﬂfaﬂﬁﬁ'r&ﬁs in a plane
~ through whiicbltbedt on sk onadapiasd W passestab adsenghe fafldpo 100. In

practice, this orientation of the curved part of the retaining armcan be
real i sed i"FePRIETEREYt FANSTS i AL ty6HrRdn ehEeReenl t Hee rietidi fined arm and t he

torsional tpertbeBigrscrpdes sh ElMR 1Whieahwi shdihect eshdpvasds when the rail
clanmp is on a horizontal surface and includes an angular region of 80 to
110. \When I€hé1PeBPettPvevipetlt Bfstameen etArni Agear it of rlamiviesl anp

accordi N9 &8l BELOVERLLRD 45 LG, 1R SHELALDI 00, Arffld &, Guleed of

dorre-shape N tlgle regl on OI# t]hI S part In a side Vview, IgC ensures that

t he distance also measured transversely to the longitudinal
extent of the rail. Consequently, the retaining arm, curved
up to its free end, of a rail clamp according to the
invention has an overall increased length compared to
conventional rail clamps due to its curvature, projecting
with respect to the support surface in the direction of the
stem of the rail to be attached, from the torsional portion
up to the support surface of its end portion during use.
Due to this increased length and to the curved shape, the
retaining arms are able to absorb high alternating loads
without the risk of being damaged. Thus, with a rail clamp
according to the invention, it is possible for high hold-

down forces to be applied with optimised endurance strength

of the rail clamp.



- 9’- shape of the retaining armrenains substantially unchanged even under
high resilient hold-down forces or if the rail is displaced transversely.
Consequently, in the braced state, its end portion is also always in an
optimum position on the rail foot. The concentration of the generation of

t he hol d-down force - on the torsional portion can be further pronoted in
that, seen in a plan view, the central portion includes with the torsional

portion annaRgl.g1ef Fggiﬁpvé-l@@fedtp ithisghgenbihoyiatione the central portion
al so acts substantially exclusively as a lever for the torsion of the

torsi onal GeEEEOERAtWPRhBGECTI R frohdiheg ngsnrient Py 41%3dbleamRai | cl anps
accor di ng tQ .t hedi gvepLi pn, o4 1ke 1 hefail gl %gpﬁi\%}f)é(@ebérom the prior art,
can be produced I n one piece froma spring stee re by formng a
conti nuousirgnewevedllyi he. i Thel stgrtagd radd ekdndki agd ofe e triaid tol aime

accordi ng t he.ipnyention. can .be si.npli.fied.in nner own per se in
that the §%§8Fn§lﬁg¥mgén8$ﬂ§§f?g%]gﬁ' 5%a e*eurved EﬁﬁﬁbgﬁF?on and t he
central paurived sbapapl pesvidah dihesrdnlveat ibhj c&feslse afurtdead centr al

portion, the torsi%nggﬁportiond the transjtional ﬁorti n, the retaining arm
and the e®®Tparli 8h. “Hhi 6 EsE 36t it&BCy "Fr EGehts FH05MY ‘Shred rail

cl anps freamdecorhagerat pogt £ch i it e amaicher inGEheopb s idrt dfS ypessi bl e

for arail, clanp according to the invention to be configured

m rror-symhfetttEarPy AVRE tHIY Kot aiof EREnpaitntt HaE dHe Gertr al

portion i ershapedthAtt BRe FEANNEIa OfeudOQRNMLER buBwoOPPOsed fonsional
portions branching off therefrom to which a respective retaining armwth

a curved €R@tparei SRei s2tbnhErtRP) aglewepechpld-down oferces act

on the rail foot even when a gap has formed between the
guide plate and the rail foot due to wear, which gap is so
large that the end portion acting on the rail foot projects
over this gap over part of its length. In this case,
although the rail clamp no longer presses on the rail foot
~with the support surface, loaded in the new condition, of
the respéctive end portion, the shape of the end portion
which is curved in the direction of the torsional portion
of the rail clamp or of its imaginary extension or
longitudinai axis ensures that the rail clamp still acts
securely on the rail even in this situation. Thus, the rail .
clamp “rolls” with its curved end portion on the rail foot
when the rail is displaced, with the result that according
to the displacement of the rail due to wear, the support
surface by which the end portion acts on the rail is also
displaced. This effect occurs in particular when the end
- portion is curved in three spatial directions, i.e. when it
sits on the rail foot only by a narrowly defined,

approximately punctiform support surface during use.

Due to the shape, guided in a comparatively wide curve, of

its curved portion, the retaining arm of a rail clamp



‘transitional portion. The rail clanmp according to the invention is then

W shaped or co-shaped. The concentration, strived for according to the

i nvention, of the generation of the resilient hold-down force on the
torsional portion allows a particularly space-saving configuration of a
rail clanp according to the invention. For this, according to an _
.advant ageous enbodi nent of the invention, the length of the torsional arm

i's cal cul ated hAngach £asSe: AR ekl gnoygbré%e@uéf@. Ryili ons of the
respective retaining armto be gui ded above the guide plate. In the

fol | owi ngreshétenienti dshrender Besddsenchedfi Ahaoretaigtidid asm [Rdef erence to
schemati c wings Ll ust in aty.e j <Rl G +1shaws t he
t‘ﬂ%@. i §S%£wé‘§.f@%li,g?ar§{‘ tﬁ{égggbt %}fs 89&%%14 sthildGgc}sha

att achnent poi nt, own in e sectional line X~-X marked in
Fig. 4; Fiigcr2esed.fIonthis evesgfeca,r &bk shanmpessedi$randre yrsteem shown i n

.rgghig'aggh%;eﬁhgpo§£§og'£%§¥336fgg %%%gkggggetgftﬁgeiﬁégﬁtf%dag%daccording
the associated torsional portion can be used as an
indication of the minimum length of the retaining arm. In
the new state of a ready assembled system according to the
invention, this distance should be greater than the
shortest distance between the torsional portion and the
edge of the rail foot associated with a contact surface of
the guide plate. In this manner, it is ensured that even
when there is an imprecise alignment of rail foot and guide
plate which occurs as a result of wear or assembly errors,
the end portion always sits on the rail foot over a
sufficient length in order to apply the necessary hold-down

force.

The advantages, summarised above, of an alignment and
shaping of the end portion of a rail clamp according to the
invention are particularly evident when the length of the
curved end portion of the retaining arm corresponds.to at

least 20% of the length of the torsional portion.

According to a variant of the retaining arm according to
the invention, only the end-face curved portion which
comprises the respective end portion is continuously
curved, while the retaining arm is straight in at least one
other portion in order to bridge great distances, for

example..

According to another variant, since the entire retaining
arm is configured as a continuously curved portion,

stresses acting in the'retaining arm can be reduced so that



"Fig.” 4is a plan view of an attachnent point formed by two systens for
attaching a rail; Fig. 5is a lateral, partially sectional view of the
attachnment point according to Fig. 4. ;The rail clanp 1 fornmed in one piece
froma spring steel wire in a contlnugusly curved line for attaching a rai
S supported on a base U which is forned here, for exanple, by a concrete
sl eeper is configured mrror-symetrically relative to a plane N aligned

normal to t%%x‘iﬁﬂﬁa%du%'ﬁié@csecﬁng}t@le Qa%%hyevé& has @d aoRid YRgcentral
portion 3 which is U shaped in a plan view (Fig. 4), with two nutually

paral | el , wpacstiiapahepingbsi®y, i eqasd aosmpduceutm rohhechamyg portion 6
whi ch joins the linbs 4, 5 together and is associated with the foot F of

the rail 3HeO rbeadhtiaghgehn i asPetirnea bAEsi 0L POFinONH: Hhrwai ch
branches off laterally is connected to each linb 4, 5 of the central

portion 3 dybxardsfecttves tohsidaioraedpsiniBal Yy - eThk dkkes difr ved by 90.

In this respeGhiet e LOIgHh 0Nl AR HRRI o8, o%otﬁéergtéfEEK%jdﬂ%x%&%ﬂﬁ'ng
~directions away fromthe central portion 3 and, seen in a plan view,

i ncl ude witthe ke rki Wb§h4r?$Pe¢1‘estmeCJ{tls\/€IeVlaé§§O_@i peed sher ediath itof the
central pardi.QReaq(eSPECIAYCoRANHE R:rFhRPRBEOXMIBLL]Y P05t when the

rail clamp is relaxed. For this purpose, the shaping and
alignment of the retaining arm is selected such that the
retaining arm as far as possible acts exclusively as a
lever with a low inherent resilience, so that the spring
force exerted by the rail clamp in the braced state is
substantially only generated by torsion of the torsional
portion. This can be achieved in that the retaining arm is
aligned relative to the torsional portion such that the
torsional portion and the retaining arm, seen in a plan
view ffom above of the rail clamp, include an angle of 80°
to 110°, in particular 85° to 95°, where an included angle
approximating 90° within manufacturing possibilities

provides optimum results.

The rigidity of the retaining arm can be optimised in that
a curved part of the retaining arm runs in a plane through
which the torsional portion passes at an angle of 80° to
100°. In practice, this orientation of the curved part of
the retaining arm can be realised in that the transitional
portion between the retaining arm and the torsional portion
describes a curve which is directed upwards when the rail
clamp is on a horizontal surface and includes an angular
region of 80° to 110°. When the respective part of the
retaining arm of a rail clamp according to the invention is
curved, the retaining arm is curved or dome-shaped in the

region of this part in a side view, which ensures that the



"Conriected to the ends, renote fromthe central portion 3, of the torsional
portions 9, 10 is a respective further transitional portion 11, 12 which

| eads upwards in a circular arch thpg i ncludes an angl e of approxi mately
90 when the rail clanp 1 is positioned on its |lower side (Fig. 1, 2). Each
of the transitional portions 11, 12 nerges into a continuously curved
retaining arm13, 14 at its end rempte fromthe respective torsional
portion 9,spl@e B¥ethe LbeashanRe MM GRras neUsVedt QP14 NUPUSidhdyddhe three
spatial directions X Y, Z, the retaining arns 13, 14 as such are in each
case an i fdieV dndPTpbioh oFedFl eriuhpdd-Sewn fATEeHl @h Vi ée thed lparts 15,
16 of the ielaispiagedr fE.LOMNARIRM LOrRGLLRERECT LY AL Alslddconal - port i on
11, 12 inéfh eS?n egch c%se W t %?he ggsggiateg'tors$ona portion 9, 10 an
angl e 3 ofstapproiitracrflyp@0tiwp ishatlsos@dmayn anphanopiswm - 12 - they are
al i gned subst.antially rallel.taqg the linbs 4, 5 of the central portion 3.
AccordingF?FlgﬁgpcgﬂtFggag?%fhﬁ%ﬁ%ﬁ:he respective part 15, 16 of the
retaining arms 13, 14 runs in a plane N2 through which the conmon
Iongitudiﬁ%ﬁ*éﬁp§eptﬁé§s%% of %Wﬁquﬂ%ﬂﬁﬁﬁép gér EPenkobd-den f&&ch case at
an angl e Qfn apRr e¥LORLRLY SOrtHon ad Bet BuSthesPEEtmot&ie NArdmnclS5, 16 of
the retaining arns 13, 14 are curved in the nmanner of a cupola strut and
enconpass s@shafngubaplaegy bW of thgppraakingdt oytigd ingtudéerivitghdheenote from
the respecgtjng tarsiapal jporti gothe pargs 1 . of the retaining
arnms 13, %ﬁhﬁefgg ihga r%sﬁ%ctl é%%f%ggptigﬁa? %oft?%h&?V? 18 | eadi ng
downwar ds doynfagpreximat etlye 9fentowdr g rithenceAatpakcpor s wost S tiimtld va
respective end _portion_19,.20. en i plLan view (Fig. 3), these end
por 1 ons A5t etvb8e T bV o (e CRPSSCEpaE ! i aeaoe X v, 7 as
a conti nuaidraionf whehbuanstdeohaleipor treeid i2AL1¢8fiexithiex. in the direction
of the longitudinal axis L of the torsional portions 9, 10 and in the

di rection [f; 1t he geat Lalopertd an, IughLhat Jwhen; they, are, posi tioned on a
pl anar surface, they are both supported on the respective surface by a
narrowl y defamped knappr 6xematles ywpimetarftor masuppoprrodueddcen 2ne 22. Beari ng
in mndt | en o] . par 5, f - et al nj 14 which
ext end suggfﬁﬁiggppygp% gfﬁ%léfég%fﬁgﬁ% % s%ggmgggfgt%gg%ga réﬁ'portion 3,

t he | engt wuarvébdcaivat ure of the end portions 19, 20 is selected in each
case such that the end portions 19, 20 termnate in a spacing a to the
connect i ngrROILIQAGE QhatNenfeHd @lr RONLAN c3amPhbh €8-SR NG, &Hes snal ler
than the smallest thickness d of the spring steel, fromwhich the rai

clanp 1 isroignié@n The kfeammkel iofd tie aspachrg beeweepex hge central portion
3 and that the spacing between the free end of the curved end
portion and the central portion is smaller than the
smallest thickness of the central portion, the torsional
portion, the transitional portion, the retaining arm and
the end portion. This measure reliably prevents loosely

stored rail clamps from becoming entangled in one another.

Of course, it 1s possible for a rail clamp according to the
invention to be configured mirror-symmetrically like the
known rail clamps in that the central portion is shaped in
the manner of a loop with two opposed torsional portions
branching off therefrom, to which a respective retaining

arm with a curved end portion is connected by a respective



- 13 - the end portions 19, 20 is consequently so snmall that no other rai
clanp 1 can pass through this spacing. To attach the rail S to the base U,
two identically configured systens §i1032 are used which are assenbl ed on
opposite sides of the rail S and each conprise a rail clanp 1, a guide
plate 23 and a tensioning screw 24 required as a neans for tensioning the
rail clanp 1. In the exenplary enbodi nent descri bed here, the guide plate

23 is configukedisgad pypPeisf. conventinonaknangulard gi de pliat e and has on
its |lower side associated with the base U a shoul der whi ch extends over its

wi dt h B méagerédonnishehenrishatiashlordiorédapes - of the rail S and which sits
in a correspondingly formed groove provided in the base U when the guide

pl ate 23 iThel Bohhenassedhy POSidddForFuctbedihgetol thd henvassardl,y
position, the quide Elate 23 i s supported in each case g%aits back renote

fromthe °di F"8 GRNGEEhHUT der Wifi &iF Sid L8PS0 NRLATGER Pt e Hisse U. The

gui de -pl at® r230Ra% BoreSPECLl ML ANtAGk isUnEace agatasiawigh the rail foot
F is supported by its |ongitudi nal edge, on the front of the guide plate 23

which is WoBEAGHTRELARI 0k 2 0FaHe Padl afgorsdingsbei BredtWieHiMe rail foot

F. Transveise thescegcMbiemari & d rMahitageals SuMbemend ald Mghicle (not
shown here) travels over the rail are thus absorbed by the guide plate 23

and di ver tidgengient hehpasendth Al gdenttorsirnglbatk, i$ heakpildtgsl dtne 23 has
on its upper.si a.respect i e i el- t.g the contact
surface o%%f ecggfdggpﬁgt%ﬁé%gégﬂéég Qgg %gdﬁé%gﬁgﬁoﬁgﬁﬁ%%&h%ﬁ%ﬁ%nts, not
shown her ecispedétiael retarngng dimg ttchéer gulideHaapote noumt@ediden each case on
t he gui de g%%e 23 anda t hrough-hol e, not visible here either, which | eads
frbm - 147- tThe upper side to the base U and t hrough which the tensioning
screw 24 is inserted. The tensioning screw 24 is screwed in each case into
a dowel (rAét thesEBLécrdre) Wit cinvenbienr vddéelei Aeack Heedbage more

detail with reference to schematic drawings illustrating an

exemplary embodiment.

Fig. 1 shows the attachment point, shown in Fig. 4,

along the sectional line X-X marked in Fig. 4;

Fig. 2 is a front view of a rail clamp used in the

system shown in Fig. 4 and 5;

Fig. 3 is a plan view from above of the rail clamp

according to Fig. 2;

Fig. 4 is a plan view of an attachment point formed by

two systems for attaching a rail;

Fig. 5 is a lateral, partially sectional view of the

attachment point according to Fig. 4.

The rail clamp 1 formed in one piece from a spring steel
wire in a continuously curved line for attaching a rail S
supported on a base U which is formed here, for example, by
a concrete sleeper is configured mirror-symmetrically

relative to a plane N1 aligned normal to the contact



~"The'rail clanp 1 arranged on the respective guide plate 23 sits with its
torsional portions 9, 10 in the groove in the guide plate 23. The |length Lt
of the torsional portions 9, 10 is cajgulated in each case such that the
retaining arns 13, 14 are each gui ded above the guide plate 23 and at | east
over the wi dened front region of the guide plate associated with the rail
foot F. Thus, the width respectively occupied by the rail clanp 1 is only
mar gi nal | y@reatenrt bao the. W dtft Baof at heogukgge Pttt €82 230 Al drhe same
time, the length of the linbs 4, 5 of the central portion 3 is calcul ated
such t hat “ieR LReVUrensremi Hy & cH & W&§Wbé§ﬁgscf1eme‘dltl'h R not fully
tightened, the 58 bachaip 1 gan-&f tag r}ta RrBzagsesblyyposition in which its
torsional portions 9, 10 are arrange set in the d|rect|on of the back
of the gur@eupllat:elag tonrecthiran matemn éuwbiide fhengrvovelimssdoi at ed

t her ewrth,5 |tn th eguggg P' at & O2c3ltha Jihe %Hrvegogngdgg tions .19, 20 of t he
rail clanmp Oonger ~proj Bt e regi on provi or the rail S.

Af ter the troaﬂole Sthashbeéen positi oned in the space provided for it between
the guide plates 23 of the systens SI, S2, the rail clanmps 1 can then be
pushed outy of.shhekk vRr €5ASSEPI }b&QS_L'otn' on ipt Qh&@ﬁ bipalnassswl y position
in which they rest on the upper side 0 of the rail foot Fwith their end
portions Igterelki éh Q@ene@ut%ctca\wfr lémbt e 8t el rofcemeralail S. The
respectiv ORi C t i e d e central
portion 3%0 %{1%:9 ?a?? : £g¥¥§gélltji‘§e rr%%gﬁtlltg%gg gggégolﬁﬁtﬁéemg} réehgtl on of

t he base Us Sunvedt hg 9@f armrrgns rESpecarnthé3totdianel sponkitarseous! y
supported 4 n s Al r. h r K vvhen the rail
clanmps 1 a9|r’e 1§r %ggd&@é{:%% hleIII toggrpgqggﬁlgqn%ﬁg(rgfqlténg%gw%% fﬁer eof are

subst ant i aldny raw pbedloﬁ\s3 aan@sSWden Hirgla péanl veaw, f bickbsdare tpr ovi ded for
resiliently hql.ding,do the r These..r SI| nt forces are applied
onto the raid (IFB%F &’o%r TRRY %avei‘rﬂ fssgtcdg nlflaﬁfe‘%w acefa 353 that in
spite of thetiraar pasedohod drélgurdiorecenglhe bEskppfoaimatyasiowe wear s
mnimsed in the contact region between the rail clanp 1 and the rail foot
F. In ord u SS oml ia I the rail S -
also in tehcgmgll%rcggtal (%ﬁ %FS %?&% raern{?t%argr%gg ?ﬁgnggrgggt %pﬁglné ce)jprow ded in
a manner krfO\MIneperorseobelwe@Jntid‘res rai 110f det aFrapdethevdatecthiehe | ength Lh,
measur ed transverselx he | ongi tzudl nalh eLx gnt of the rall S and to the

| ongi t udi nal®"&xi-s Pof e et A ni ng arms S14P13 cal Cll%ted such that
in a new Qﬁﬁd:lu‘llla@na\ﬁthhwﬁldileaﬂyc]aﬁ&&ffmmdn@)lst em &pr&lmd&‘@l}sf'm"t est

di stance w between the respective torsional portion 9, 10 which runs

axi al |y pafan ébet SaEheCtﬁ‘ﬁ@ } Uk RS ERCReE SRdIERel PE Dt IS el Fssoci at ed
end portian %9, 20 is greater than the distance v between the edge of the
rail foot F associated with the respective gui de plate 23 and the
respective, t rsicon I ortlon This _configyration of the retaining
arms 13, 14 %nsur (e °t hat"the" Oerh%l ﬁ)or)ttllgﬁls? ?g gg g%e vvays ° rel i abl y
supported dmmttllmetor;allb/ taootedr. rdigirdirey tagcmneadr,, 1thetr ats &d Sre:lnd;:rd aced
relative t uide plate 23, as a result of which the ori naIIy | oaded
Copport - sUFIL S5 Te S5 BiTe et B ERBRE Bt O ob0 i ROS £ Goif whi oh for s
between t h@agel deiphate 23raad ddierimaidusigotinFrhthenesd podticns 19, 20
neverthel ess continue to rest on the rail foot F via

directions X, Y, Z, the retaining arms 13, 14 as such are
in each case an individual portion of a curve. Seen in a
plan view, the parts 15, 16 of the retaining arms connected
to the respective transitional portion 11, 12 include in

each case with the associated torsional portion 9, 10 an

angle B of approximately 90°, so that, seen in a plan view,



- 16 - support portions which are at a correspondi ng distance fromthe free
end face of the end portions 19, 20. - 17 - LIST OF REFERENCE NUVMERALS
lrail clanp 2contact surface of base 3central portion of respective rai
clanp 1 4, 5linbs of respective rail clanp 1

they are aligned substantially parallel to the limbs 4, 5

of the central portion 3.

Accordingly, the centre axis M of the respective part 15,
16 of the retaining arms 13, 14 runs in a plane N2 through
which the common longitudinal axis L passes of the
torsional portions 9, 10 in each case at an angle of
approximately 90° +/- 5°. In this respect, the parts 15, 16
of the retaining arms 13, 14 are curved in the manner of a
cupola strut and encompass an angular region of

approximately 180°.

At their end remote from the respective torsional portion
9, 10, the parts 15, 16 of the retaining arms 13, 14 merge
in a respective transitional portion 17, 18 leading
downwards by approximately 90° towards the central portion
3 into a respective end portion 19, 20. Seen in a plan view
(Fig. 3), these end portions 19, 20 are both curved in the
three spatial directions X, Y, Z as a continuation of the
transitional portions 17, 18 further in the direction of
the longitudinal axis L of the torsional portions 9, 10 and
in the direction of the central portion 3 such that when
they are positioned on a planar surface, they are both
supported on the respective surface by a narrowly defined,
approximately punctiform support surface 21, 22. Bearing in
mind the length of the parts 15, 16 of the retaining arms
14, 14 which extend substantially parallel to the limbs 4,
5 of the central portion 3, the length and curvature of the
end portibns 19, 20 is selected in each case such that the
end portions 19, 20 terminate in a spacing a to the
connecting portion 6 of the central portion 3, which
spacing a is smaller than the smallest thiékness d of the
spring steel, from which the rail clamp 1 is curved. The

clearance of the spacing between the central portion 3 and



"6connecting portion of central portion 3 7, 8transitional portions of
respective rail clanp 1 9, 10torsional portions of respective rail clanmp 1
11, 12transitional portions of respgcigvg rail clanmp 1 13, l4retaining arns
of respective rail clanp 1 15, 16parts of the retaining arns of respective
rail clanmp 1 17, 18transitional portions of respective rail clanp 1 19,
20end portions of respective rail clanp 1

the end portions 19, 20 is consequently so small that no

other rail clamp 1 can pass through this spacing.

To attach the rail S to the base U, two identically
configured systems S1, S2 are used which are assembled on
opposite sides of the rail S and each comprise a rail clamp
1, a guide plate 23 and a tensioning screw 24 regquired as a

means for tensioning the rail clamp 1.

In the exemplary embodiment described here, the guide plate
23 is configured as a type of conventional angular guide
plate and has on its lower side associated with the base U
a shoulder which extends over its.width B measured in the
longitudinal direction of the rail S and which sits in a
correspondingly formed groove provided in the base U when
the guide plate 23 is in the assembly position.
Furthermore, in the assembly position, the guide plate 23
is supported in each case by its back remote from the rail
S on a shoulder which is also configured on the base U. The
guide plate 23 has a respective contact surface against
which the rail foot F is supported by its longitudinal
edge, on the front of the guide plate 23 which is widened
relative to the back and is associated with the rail foot
F. Transverse forces which arise from the rail S when a
rail vehicle (not shown here) travels over the rail are
thus absorbed by the guide plate 23 and diverted into the

base U.

Adjacent to its back, the guide plate 23 has on its upper
side a respective groove which extends parallel to the
contact surface of the guide plate 23 as well as additional
moulded elements, not shown here in detail, for guiding the
rail clamp 1 mounted in each case on the guide plate 23 and

a through-hole, not visible here either, which leads from



'21, '22support surface of respective rail clanp 1 23guide plates

24t ensi oni ng screws aspaci ng width of guide plates 23 thickness of spring
steel of respective rail clanp 1 resi{jent layer foot of rail S stem of
rail S longitudinal axis of torsional portions 9, 10 Lelength of end
portions 19, 20 Ltlength of torsional portions 9, 10

the upper side to the base U and through which the
tensioning screw 24 1s inserted. The tensioning screw 24 is
screwed in each case into a dowel (not visible here) which

is introduced into the base U.

The rail clamp 1 arranged on the respective guide plate 23
sits with its torsional portions 9, 10 in the groove in the
guide plate 23. The length Lt of the torsional portions 9,
10 is calculated in each case such that the retaining arms
13, 14 are each guided above the guide plate 23 and at
least over the widened front region of the guide plate
associated with the rail foot F. Thus, the width
respectively occupied by the rail clamp 1 is only

marginally greater than the width B of the guide plates 23.

At the same time, the length of the limbs 4, 5 of the
central portion 3 is calculated such that when the
tensioning screw has been screwed in but not fully
tightened, the rail clamp 1 can sit in a pre-assembly
position in which its torsional portions 9, 10 are arranged
offset in the direction of the back of the guide plate 23
to such an extent outside the groove, associated therewith,
in the guide plate 23 that the curved end portions 19, 20
of the rail clamp 1 no longer project into the region
provided for the rail S. After the rail S has been
positioned in the space provided for it between the guide
plates 23 of the systems 31, S2, the rail clamps 1 can then
be pushed out of their pre-assembly position into the final
assembly position in which they rest on the upper side O of
the rail foot F with their end portions 19, 20 which are
curved away from the stem G of the rail S. The respective
tensioning>screw 24 is then tightened. In so doing, the
central portion 3 of the rail clamps 1 is moved in each

case in the direction of the base U. Since the retaining



"Lhl ength of retaining arms 13, 14 centre axis of parts 15, 16 N pl ane
N2pl ane Oupper side of rail foot F rail SI, S2systens for attaching a rai

S base shortest distance between togsigngl arns 9, 10 of rail clamp 1 and
the end of end portion 19, 20 associated therewith in each case

-arms'13, 14 are simﬁltaneously supported in a substantially
rigid manner on the rail foot F, when the rail clamps 1 are
braced, ohly the torsional portions 9, 10 thereof are
substantially twisted. As a result, high resilient forces
are provided for resiliently holding down the rail S. These
resilient forces are applied onto the rail foot F over a
comparably large contact surface, so that in spite of the
increased hold-down forces, the risk of an abrasive wear is
minimised in the contact region between the rail clamp 1
and the rail foot F. In order to ensure the necessary
compliance of the support of the rail S also in the
direction of the base U, a resilient layer E can be
provided in a manner known per se between the rail foot F

and the base.

The length Lh, measured transversely to the longitudinal
extent of the rail S and to the longitudinal axis L, of the
retaining arms 13, 14 is calculated such that in a new
condition with a ready assembled system S1, 52, the
shortest distance w between the respective torsional
portion 9, 10 which runs axially parallel to the
longitudinal axis L and the respectively associated end
portion 19, 20 is greater than the distance v between the
edge of the rail foot F associated with the respective
guide plate 23 and the respective torsional portion 9, 10.
'This configuration of the retaining arms 13, 14 ensures
that the end portions 19, 20 afe always reliably supported
on the rail foot F. If, due to wear, the rail S is
displaced relative to the guide plate 23, as a result of
which the originally loaded support surfaces 21,.22 of the
end portions project into a gap which forms between the
guide plate 23 and the rail foot F, the end portions 19, 20

nevertheless continue to rest on the rail foot F via



"di stance between torsional arns 9, 10 of rail clanp 50 and the edge of the -
rail foot F associated therewith in each case aangle Pangle X, Y, Z spati al
directions CLAIMS 1. Rail clanp for §%tgching arail (S) conprising a
central portion (3), at least one torsional portion (9, 10) branching off
laterally fromthe central portion (3), at |least one transitional portion
(7, 8) adjoining the torsional portion (9, 10) and at | east one retaining
carm (13, %35; oa:s_lslqmmad 42 the trc@%bgbeﬂaingocm%&e £k and on
the free en ich an end portion (19, I's configured, by which the
rail cIanﬁ*ﬁ%f§@9p9ﬁﬁeﬁa©ﬁ QﬁéﬂﬁbdﬂmiEPr@ﬁOUHelﬁal20(8) to be attached in
each case during use, characterised in that the retaining arm (13, 14) is
continuously curved at least in a curve portion which extends up to the
free end of its end portion (19, 20) such that, seen in a plan view of the
rail clanmp (1), the end portion (19, 20) is directed towards the central
portion (3) and the longitudinal axis of the torsional portion (9, 10)
associated with the respective retaining arm (13, 14). 2. Rail clanp
according to claim1, characterised in that the curved portion of the
retaining arm (13, 14) and its end portion (19, 20) is curved in three
spatial directions.



"3. Rail clanmp according to either of the preceding clains, characterised in
that the retaining arm (13, 14) and the torsional portion (9, 10) include
an angle (a) of 80 to 110, seen in a plan view - 19 - 4. Rail clanp
according to claim3, characterised in that the angle included by the
retaining arm (13, 14) and the torsional portion (9, 10), seen in a plan
view, is 85 to 95. 5. Rail clanp according to any one of the preceding
cl ai ms, chalkacCber REPERENCE hedMeERaGly Ved part (15, 16) of the retaining arm
(13, 14) &xtends In a prane through which the torsional portion (9, 10)
passes at an angle of 80 to 100. 6. Rail clanp according to any one of the
precedi ng lcl ai ns, tharact®® sed in that, seen in a plan view, the central
portion (3) include@Hrangldase 86 P85%18 with the torsional portion (9,
10). 7. Rail clanp eReetdifty Hiorany &REPBFEIHR Freketiay dl ai ns,
characteri‘sed i n thHtPs t°F FrafPestddht FALOUSI9 R utved line. 8. Rail clanp
accordi ng %o any of@PRACHHY MEsddrngicFaNRES L Pract™erd sed in that the
spacing (dy Betweehr#hel FrBE le®Préf ORReCEnBC PR O (FFY,1 ZOP™8nd t he
central pdrtil@n (3yoFsiamdl IRartieas PherSARPFESTS thi gk fdsso(B) of the
central pdriti @A (3yranpe-ivrs ewaltipost PEnrespedpive tird 1t cd@giet fonal
portion (1B, 12), roeriwind Mmwy &fmresBectayeandit elasrd portion (19, 20).
9. Rail cll@nplaccorafhy afo ey reeiofingharps eebdiegpadtdivies radRar act eri sed
inthat it is confehamedl mrror-symetrically in that the central portion
(3) is inli’helBor modnsitiooplapdritwonsubdakeypopposs treliyl alliagped t or si onal
portions (1%, 20) beadchowffortsherfefrespeandveonaettelhntm Isai d t or si onal
portions (9, 2Q) vsapwort surface of respective rail clamp 1

23 guide plates

24 tensioning screws

a spacing

B width of guide plates 23

d thickness of spring steel of respective rail clamp
1

E - resilient layer

F foot of rail S

G stem of rail S

L longitudinal axis of torsicnal portions 9, 10

Le length of end portions 19, 20

Lt length of torsional portions 9, 10

Lh length of retaining arms 13, 14

M centre axis of parts 15, 16

N1 plane

N2 plane

0 . upper side of rail foot F

S rail

S1, S2 systems for attaching a rail S

U base

W shortest distance between torsional arms 9, 10 of

rail clamp 1 and the end of end portion 19, 20
associated therewith in each case

v distance between torsional arms 9, 10 of rail

' clamp 50 and the edge of the rail foot F

associated therewith in each case

o angle

B angle

X, Y, Z spatial directions



- 20 - respective transitional portion (11, 12) is a respective retaining
arm (13, 14) with a respective end portion (19, 20). 10System for attaching
arail (S which has a rail foot (F),,a stempositioned thereon and a rai
head, the system conprising a guide p] te, arail clanmp held on the guide
pl ate and a tensioning neans for bracing the rail clanp agai nst a base
supporting the rail, characterised in that the rail clanp is configured
according to any one of . claims 1 to 9 and in that the shortest distance (w)
bet ween the torsional portion (9, 10) and the end portion (19, 20)
associated therewith is greater than the shortest distance (v) between the
torsional portion (9, 10) and the edge of the rail foot (F) associated with
a contact surface (21, 22) of the guide plate (23). 11. Systemaccording to
claim 10, characterised in that tHeLPeh¥tsh (Lt) of the torsional portion
(9, 10) is calculated in each case such that, in the assenbly position, at

| east porti onsgrefitheamespactdadiehal ai pgiar i3 lSmdids i@ sgui ded above -

the guide plate (23).
central portion (3), at least one torsional portion
(9, 10) branching off laterally from the central
portion (3), at least one transitional portion (7, 8)
adjoining the torsional portion (9, 10) and at least
one retaining arm (13, 14) which is connected to the
transitional portion (7, 8) and on the free end of
which an end portion (19, 20) is configured, by which
the rail clamp is supported on the foot (F) of the
rail (S) to be attached in each case during use,
characterised in that the retaining arm (13, 14) is
continuously curved at least in a curve portion which
extends up to the free end of its end portion (19, 20)
such that, seen in a plan view of the rail clamp (1),
the end portion (19, 20) is directed towards the
central portion (3) and the longitudinal axis of the
torsional portion (9, 10) assoclated with the

respective retaining arm (13, 14).

2. Rail clamp according to claim 1, characterised in that
the curved portion of the retaining arm (13, 14) and
its end portion (19, 20) is curved in three spatial

directions.

3. Rail clamp according to either of the preceding
claims, characterised in that the retaining arm (13,
14) and the torsional portion (9, 10) include an angle

(o) of 80° to 110°, seen in a plan view.



Rail clamp according to claim 3, characterised in that
the angle included by the retaining arm (13, 14) and
the torsional portion (9, 10), seen in a plan view, is

85° to 95°.

~Rail clamp according to any one of the preceding
claims, characterised in that a curved part (15, 16)
of the retaining arm (13, 14) extends in a plane
through which the torsional portion (9, 10) passes at

an angle of 80° to 100°.

Rail clamp according to any one of the preceding
claims, characterised in that, seen in a plan view,
the central portion (3) includes an angle of 80° to

110° with the torsional portion (9, 10).

Rail clamp according to any one of the preceding
claims, characterised in that it forms a continuously

curved line.

Rail clamp according to any one of the preceding
claims, characterised in that the spacing (a) between
the free end of the end portion (19, 20) and the
central portion (3) is smaller than the smallest
thickness (D) of the central portion (3), the
torsional portion (9, 10), the transitional portion
(11, 12), the retaining arm (13, 14) and the end
portion (19, 20). '

Rail clamp according to any one of the preceding
claims, éharacterised in that it is configured mirror-
symmetrically in that the central portion (3) is in
the form of a loop and two mutually oppositely aligned
torsional portions (9, 10) branch off therefrom and

connected to said torsional portions (9, 10) via a
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respective transitional portion (11, 12) is a
respective retaining arm (13, 14) with a respective

end portion (19, 20).

System for attaching a rail (S) which has a rail foot

(F), a stem positioned thereon and a rail head, the

-system comprising a guide plate, a rail clamp held on

the guide plate and a tensioning means for bracing the
rail clamp against a base supporting fhe rail,
characterised in that the rail clamp is configured
according to any one of claims 1 to 9 and in that the
shortest distance (w) between the torsional portion
(9, 10) and the end portion (19, 20) associated
therewith is greater than the shortest distance (v)
between the torsional portion (9, 10) and the edge of
the rail foot (F) associated with a contact surface

(21, 22) of the guide plate (23).

System according to claim 10, charécterised in that
the length (Lt) of the torsional portion (9, 10) is
calculated in each case such that, in ﬁhe assembly
position, at least portions of the respective
retaining arm (13, 14) are guided above the guide

plate (23).



