‘ \*Pat ent s\ 4070- 72PUS) : WO 03/ 085, 201 Al PCT/ DEO3/ 01, 140 DAMPI NG MEANS FOR
*RAI LS SPECI FI CATION The invention pertains to danmpi ng nmeans for acoustic
vibrations in rails, especially to bodies nade of plastic and ferrous
materials, and to a rail provided with the danping neans in question. A

rai |l with danpj _to danp acoustic vibrations is known fromEP 0 150
264. h@a@aﬁ%f’?@-@ﬁ@ is attached to the rail in either an elastic or a
rigid manner. The danping neans consists of a solid body, a plastic |ayer
and a W a8/0s W0 Ak of a concrete body or of a conbi nati BETAPEG3/015146se,

where the body is connected to the rail by way of an internediate |ayer of
mat eri al which remains permanently in a free-flowng state, consisting of a

liquid, of a pasty or gel dabl e solid substance. In
addi tion, the danping neansbéﬁp eiﬁ ﬁgsagal Wgne or both sides of the

web of the rail by means of an elastic el enent such as a clanping clip.
These types of danpi ng neans SRE Gl dnlfedt Td Qzﬂ’r‘p the acoustic vibrations
produced when wheels travel over the rails and thus to suppress the noise
caused by these vibrations. EP 0 150 264 proceeds fromthe state of the

art acoor di e ibehih B3 dutiyiEmdand Hr dckhoel vibhltion G dspesiapia S 10

whi ch netal cover es are bonded by way of interrredl ate plastic

T ) L A R o SR Son T gl

however, for the plastic
questnon

A rail with damping means to damp acoustic vibrations is known from EP 0 150 264.
The damping means is attached to the rail in either an elastic or a rigid manner. The damping
means consists of a solid body, a plastic layer and a metal plate or of a concrete body or of a
combination of all these, where the body is connected to the rail by way of an intermediate
layer of material which remains permanently in a free-flowing state, consisting of a liquid, of a
pasty or gel-like mass, or of a kneadable solid substance. In addition, the damping means can
be held against one or both sides of the web of the rail by means of an elastic element such as a
clamping clip.

These types of damping means are intended to damp the acoustic vibrations produced
when wheels travel over the rails and thus to suppress the noise caused by these vibrations.

EP 0 150 264 proceeds from the state of the art according to the publication DE 1 784
171 Al, which describes rails to which metal cover plates are bonded by way of intermediate
plastic materials, which are more-or-less incapable of dimensional change. These damping
plates have a good sound-damping effect. It is disadvantageous, however, for the plastic

material to be attached to the web of the rail, to the base, or to the head of the rail by an



material to be attached to the web of the rail, to the base, or to the head
«of the rail by an adhesive, because welding work is often required on the
rail, and the welding can lead to the production of toxic vapors
consisting of the original materials out of which the adhesive was nade,
and itﬁﬁgn al so cause the adhesjve bond to separate. The EP docunent al so
ci tes WDFHER RECRUSS VeRding LTk s pitengequiredon Bigrajly and the wyalding can lead to,theposed
that simlar danping plates, i.e., plastic-coated netal plates, be pressed
agai nsprotdbetionrafitbxsic lvgpérs eonsistingfof the original nhineriale sut efiwhighpheglhesive stasoccur s
on the basis of nolecular displacenent in the plastic, which has the effect

of desfhgyi : Q)U{Ha- ).t 1l | ot rgy. Because the two
conponentéaggeltté(;bglna?lec etsjgéﬂg aggg%v%?ﬂ@rﬁ)m‘ﬁggt certain discrete points and
therefore ineffectively, howe , full e cannot t hi D
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rail. The plastic which is wused as the adhesive consists of a
t her noss @roposed Haa similar idamping platesnicd., plastivecoatedpmetelnplatesetiecpriessed lagainst they a
filled synthetic resin, such as polyester resin, polyurethane resin, or
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produces .a significant .i ovenent ip th noi se- danpi effect, because it
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bondi ng process and is thus subjected to shear. This type of danping has
| ed i nenepgyacBecause theawoeampgoenss aregcopneatéd foctach other onlyatseantain sliscuite h
conventi onal sound-deadening coatings subjected only to flexing, even
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are used. The type of plasti’c used is not disclosed in DE 31 47 387. In

this publication, u ' el astic netal cl s..of ~t he, t vpe r.oal |y
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pl asti c-coated pl ate agai nst the web and al so agai nst the head and

used as the adhesive consists of a thermosetting plastic in the form of a two-component

material based on a filled synthetic resin, such as polyester resin, polyurethane resin, or
ethoxyline resin. It is observed here that the rigid plastic, in contrast to other plastics such as
rubber, which destroy the sound by flexing work, produces a significant improvement in the
noise-damping effect, because it is squeezed between the metal plate and the rail web as a
result of the bonding process and is thus subjected to shear. This type of damping has led in
practice to a near doubling of efficiency in comparison with conventional sound-deadening
coatings subjected only to flexing, even though only very thin plates with thicknesses of less
than one millimeter are used.

The type of plastic used is not disclosed in DE 31 47 387. In this publication, use is
made of elastic metal clamps of the type normally used to fasten the rails. These clamps are
specially shaped to press the plastic-coated plate against the web and also against the head and

the base of the rail in the area where the rail is attached. In contrast, EP 0 150 264 discloses a



the base of the rajl in the area where the rail is attached. In contrast,
+EP 0 150 264 discloses a 2 netal clanp which grips the base of the rail
from underneath and thus has the overall shape of a "C'. Provided that the
netal plate and the plastic conmponent are shaped appropriately, this clanp

connects e netal, pl.at ith jts plastic |ayer to the web on bgth sides as
e stuetal g gk Brig, B Rasclob e Rl o indeichang dus hacibe S¥ealisRana e oo
docunent that vibration and sound absorbers which work on the basis of the
known @ab€8r pPrayidedrthatcthe metad plateanchthe pdastic colpomeat krecshapededppecpriately, this
principle can also be used as danping neans. It is also stated that the
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very easy to connect parts of concrete and parts of steel. This is based

on a danpin desjgn which consists not only of the netal plate but
al so g‘?aggaﬁ‘ghg%&zm%ﬂy which is cast in liquid forminto an appropriately

shaped netal shell. Instead of the plastic and the netal plate, a formfor
concr et e cal ibalspHisclogedoin the EPrdochmentribiat: Vibratiph gud soundrabserberscwich werk be
poured into this form In these cases, care nust be taken to ensure that a

per mangiihlelbakis & tHe IWwWIOatRbAHONA Pprintipldlordn thelbasiy ofl tieatdéhal Rfle@lchPrireigloam
a water-filled gap, or sone other pasty, gel-like, or kneadabl e substance

is provided .as the permanently frees fl qwi ss. located between t.h
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general ly known fromreal -world experience that recess-filling bodies,

whi ch Hgidly gdhe rail, which meanssthatitiis Yoy sasy tgrconnest parts ofconcrese andypartsydfor ber s
and/or reflectors, in the "fishplate recess”, i.e., in the rail recess,

can bestesdNIiid Bbabed bhe dudpingméans dbsigh ehithaspasions nooonlly e tkemetabplateisutr ai |
by neans of bitunen or sone other type of adhesive. Against this
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arail Irngt%gd of the plastic and the metal plate, a form for concrete can be placed on the rail, and the
liquid concrete can then be poured into this form. In these cases, care must be taken to ensure
that a permanently free-flowing element, such as a liquid-saturated elastic foam, a water-filled
gap, or some other pasty, gel-like, or kneadable substance is provided as the permanently free-
flowing mass located between the concrete and/or the plastic-coated metal plate and the rail.

It is generally known from real-world experience that recess-filling bodies, which are
generally used as damping and/or insulation, i.e., as absorbers and/or reflectors, in the
"fishplate recess", i.e., in the rail recess, can be connected to the web or to the head and/or to
the base of the rail by means of bitumen or some other type of adhesive.

Against this background, the invention is based on the problem of proposing an
improved solution for damping means, especially for filling bodies, for the rails of a railroad.

The problem is solved according to the invention by the features of Claims 1 and 6.

Elaborations of the invention are covered in the subclaims.



The problemis sol ved according to the invention by the features of C ains
*1 and 6. Elaborations of the invention are covered in the subclainms. 3 As
al ready nentioned in connection with the state of the art, the plastic
shoul d be subjected to shear, so that the vibration energy in the rails
can be absorbed by frigctional energy, The only way to do this, however, is
by expl oiti @ag?ﬂg};’ilﬂgftfqn b‘?cqqﬁ'@“i@t‘éﬁhﬂleaﬁt@?ﬁ therart, the plgstitcthosld Béncret e
masses, this inertia being greater than that of the plastic, which can be
put i riubjestedttatshearf sosthiat theivobration eneygy ikthg railscanubresabsonded by fribticriat | dea,
the inventors found that the effect can be enhanced by the wuse of |arger

t I | j , i {
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by ext ion or, i njection- Jding in | engths, of ,200-2, 000 .mm whi ch
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conponents. Suitable thernoplastics are polyethylene and pol ypropyl ene.
Af t er putdntplasstate of viboatiasf moresquitkdy nopl astic in an extruder, a netal
conponent, preferably a pure ore of hematite or nmagnetite or m xtures of

the two wi th gusuigBlié Biic g Sthb iven@rffoind iulzae the effect c#h B¢ &fhanéddoby @ees not

interfere with the extrusion or injection-nolding process, is thén added
to the extruder before the extrusjan.or injection-nolding or press-npolding.
n i, GigRmAel o edoctih iStabdch pofk, A tastioberth vody Abodraigg i R
“"fishpl ate recess" between the head and the base of the rail is relatively

| ar ge iaMentioads comnecied e depiaile whiphybady igypraduesskseparately by extresien of wjestionze of
the nmetal conponent can be relatively large. Experinents have shown that
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addition to Fe2G3 and Fe304, can also be used, but the pure ores are
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After the plastication of the thermoplastic in an extruder, a metal component,
preferably a pure ore of hematite or magnetite or mixtures of the two with the smallest possible
grain size, i.e., a size which does not interfere with the extrusion or injection-molding process,
is then added to the extruder before the extrusion or injection-molding or press-molding. In
view of the fact that the recess-filling body used to fill up the "fishplate recess” between the
head and the base of the rail is relatively large and requires correspondingly large cross
sections, the grain size of the metal component can be relatively large.
Experiments have shown that rolling scale, which contains certain amounts of FeO and
impurities in addition to Fe,0, and Fe,0,, can also be used, but the pure ores are preferred.
Whereas thermoplastics have a specific gravity or density of 0.9-1.0 g/cm’®, hematite
and magnetite have a density of approximately 5.2-5.3 g/cm®. They, too, like pure washed

ores, are easy to handle and do not generate any dust and therefore can be used directly in the

injection-molding or extrusion process. The metal components are completely surrounded by



and magnetite;have; a density of approxinmately 5.2-5.3 g/cnB. They, too,
‘| i ke pure washed ores, are easy to handle and do not generate any dust and
therefore can be used directly in the injection-nolding or extrusion
process. The metal conponents are conpletely surrounded by 4 the

t her nopl asti c terial,. so that, according t his method, a conpletely
hongetBaRRmEBHs Matcriak 591tk PecoR g i medet of RORIPletEly hRPREREDYS B 1 i ¢
gravity or density of > 2.4 g/cnB, the hematite portion or the magnetite
por t i owitba plastic siusfecer ie obfainede Tonachidvew specifik gramity3s-depsisyodf >t Bd g/antirthe of

t he body, which leads to a specific gravity which, according to the
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g/cnB, and preferably 2.9-3.5 g/cnB. In terns of the anmount of added netal

component .. this.is,.a.conpromse. to ensure good. .processabilty in. for
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to suit the cross section of the fishplate recess. A body produced in this
way i reonguctedhy dhe myeontars; shouldbe in theganiofA. 3-3¢% pisor’ annd preferally @335 | | i ng
body designed to essentially fill up the recess conpletely and therefore

wi th tgem’cI9esms of theodmnoum iofaddsdanstabéonigtmend, $ipksod Corfiprohseoreps@egod t he
rail, can be connected to the web of the rail and/or to the head or to the
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recess-filling bodies, which are relatively stiff and heavy, deviates from
the comadmiosyidhe cipse pretionof the fishplatsfecess- t he rail. Al ong certain streets,
grooved rails are often used, whereas Vignoles rails are nost often used
on open strAthode prodiieed in tiiyoway in the eeamenkidwil fromcEP 0cl 0264deK | egpeihlly a
differently as required, and the nethod of attachment to the base wll be
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spacers, the.gage.rods, on.longitudi nal foundafions,
P cross-sectlguaq %nnensfons o? the Hs%piate surface recess ott t!hc rail, can be connected to the

web of the rail and/or to the head or to the base of the rail by means of a free-flowing
intermediate layer and/or a metal clamp,. The connection method, like the length of the usable
recess-filling bodies, which are relatively stiff and heavy, deviates from the conventional
method of attachment to the rail. Along certain streets, grooved rails are often used, whereas
Vignoles rails are most often used on open stretches. The fishplate recess will therefore be
designed differently as required, and the method of attachment to the base will be adjusted
accordingly. Vignoles rails will usually be laid on ties, whereas streetcar tracks with grooved
rails are often laid with the help of spacers, the gage rods, on longitudinal foundations.

Accordingly, a recess-filling body must be designed differently in some cases, so that it
can be integrated into the attachment of the roadbed or so that it offers a free space at these
points to allow the attachment to take place.

On the basis of a schematic diagram, an embodiment of the invention using two



Accordingly, a recess-filling body nust be designed differently in sone
cases, so that it can be integrated into the attachnment of the roadbed or
so that it offers a free space at these points to allow the attachnent to
take place. On the basis of a schematic diagram an enbodi nent of the

I nvent 5.di.fferent fasteln ods is illustrated and
descrlé)'gfg %‘Ek@%ﬂmgﬂi‘lﬁt&%ﬂ ﬁ?ﬂﬁ’& Wrent of the invention; and

Figure 2 shows a second errbodl ment of the invention. Arail 1, seen here
from t he end Figure lashowaa fixst embeshimant ofrthie invieniden; 4nd A fi shpl ate recess or
rail recess is thus created al ong the web, between the head and the base.

Figure | showggiredodHawdG seBaiHemhbbdiment dt'the Rivemidnecess-filling body 5,
which fills the recess conpletely on both sides of the meb 3. The

recess-fillinag. od IS _conne esiye,la I.S, shown
ner o as. conbial dr geem erf ARt it ¥yt el 7 Breetie A3 baie 4 A Rpiiebace 4
and the recess- f||||ng body 5. It is equally possible, however, to provide

adhesi Keeess or rail recgssgishuscereated plong the welhderwesn thehgadandithe bessh or only on
t he base, because the web and the base are the parts of the Tail which

radiate t heFiEQﬁ:I 1 blicwedA @afpig \hdahd id 8 FoRs ofla r&=W-fillRk bod S, iwhidiEfills the
di nensi ons t hough the flnely distributed ore is VISIb|e In the
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even though it is extrerrel heavy. The netal conponents, nore preC|ser
t he headhesive layet 6 nwhichtis ﬁ@vctbhgsﬁéﬁ@@pleeeéh Allingdhe gap betwieen thedgad 2eweh 3.

such. Arail of this type can be produced in the conventional manner and
then pimvbaded andthe cecesofilling body 5ndt isleqdallyopossibles Howeeer, @ ptovidelmidiysiegn be
installed right at the factory. The expert can al so coat the
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the base are the parts of the rail which radiate the most troublesome vibrations as a result of
their small dimensions. Although the finely distributed ore is visible in the illustration of the
recess-filling body, the recess-filling body is made in such a way that it feels from the outside
as if it were all plastic, even though it is extremely heavy. The metal components, more
precisely the hematite and magnetite components, cannot be felt or recognized as such. A rail
of this type can be produced in the conventional manner and then provided with a recess-filling
body of this type, or the body can be installed right at the factory. The expert can also coat the
recess-filling body 5 with another layer of plastic between the adhesive layer and the recess-
filling body, if it is desired to adjust the softness of the surface to a different value. This can
also be done on the side facing away from the rail in cases where that side is to be in contact
with paving material, for example, and additional insulation between the paving and the recess-
filling body is to be provided there. This depends on the specific type of environment of the

recess-filling body and of the rail.



filling body,;if it is desired to adjust the softness of the surface to a
di fferent value. This can also be done on the side facing away fromthe
rail in cases where that side is to be in contact wth paving materi al,

for exanple, and additional insulation between the paving and the recess-

filling body.is to be provid there._. This depends on,the specifi¢ type of

i r onmont Fighta hShovrs L peessr g GAE S agranged Bre Meane? gimilargd piag of Bt Rows. a
recess-filling body 5 arranged in a manner simlar to that of Figure 1,

but i nbutlin shis aase acdepegssivnHlds piavidesl. pA ondtalefamp\7 npwhich holdsrthe Tecessafidinghol ds
the recess-filling body 5 in position against the web 3, extends between

the t SodjePiipsdiniaglinkt (Ehich 71a%idils atteot rethAichPesBEN 51.0ThisUcligh s of

adhesive™6 to increase the pressure exerted by the recess-filling ody 6

on the web .and.t.hus to.inprove the connecti bet ween_ t recess-filling
body  ahiiean soR e § el afidhessis 638 nSFse Hepesstas Srrotid e feress-filting
recess-filling body can also be coated with a plastic |ayer which fills up

t he j obody omtheweranstdup ieimprpve the codnestion detvepep dlg reicess-filling bodyhand thel has
considerable rolling tol erances, which slightly increase the quality of the

connecyeln. MisteRBof dnvAIhesiSa LGEEH! howdvarthél pedess fillits fboay av alks 88chbdtad shown

here can al so be used. The recess-filling body is produced in the |engths
required, on,si.te. Over .open stretche of streetqgar..tracks which. do not
nave +aith AR Toxel etk Ay ik ol Bhoerr SRRt A hetPuetially igh .
much as 1 mlong; otherwi se, the length and shape of the recess-filling

body wihe(raibhas eansiderable rolling-tolasanses, Which slightly: ingrensecthe qualityiofithes 1. Danpi ng
means for acoustic vibrations in rails, especially a body of plastic and
connection by positive engagement.
Clamp designs different from that shown here can also be used.
The recess-filling body is produced in the lengths required on site. Over open stretches
of streetcar tracks which do not have rail base attachments of the conventional type, the bodies

can be as much as 1 m long; otherwise, the length and shape of the recess-filling body will be

adapted to the manner of rail attachment.
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ferrous materral s,:characterized by a recess-filling body produced by
seXtrusi on or injection- nolding consisting of a thernoplastic material with
nmetal components finely distributed therein, where the specific gravity of
the finished body is > 2.4 g/cnB. 2. Danping neans according to Claim1l,
characterized in that the density i232'éﬁ .9 g/cnB, and preferably 2.9-3.5
g/ cnB. 3. Danping neans according t & 1 or aim2, characterized by a
body (5) with a thernoplastic consisting of polyethyl ene or pol ypropyl ene.
4. Danpi ng neans according to one of the preceding clainms, characterized in

that the nkt Banpingmesit for acoustic sibritim tin tailsaadpecialiy atbol of plastidaml count
for 35-70% of the volunme of the body. 5. Danpi ng neans according to one of
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web (3) and/or to the base (4) of the rail by neans of a permanently free-
f | owi nihefeirt, ovirarel ttat spetifiy @ravify) ofahel finished badyais > |2a4rg/cp?) . 8

2. Damping means according to Claim 1, characterized in that the density is 2.5-3.9
g/cm’, and preferably 2.9-3.5 g/cm®,

3. Damping means according to Claim 1 or Claim 2, characterized by a body (5} with
a thermoplastic consisting of polyethylene or polypropylene.

4. Damping means according to one of the preceding claims, characterized in that the
metal components comprise hematite and magnetite, which account for 35-70% of the volume
of the body.

5. Damping means according to one of the preceding claims, characterized in that the
metal components consist of rolling scale.

6. Rail (1, 1) with damping means (5) in the form of a recess-filling body according to
one of the preceding claims, where the recess-filling body is connected in a manner known in
angd of itself to the web (3) and/or to the base (4) of the rail by means of a permanently free-

flowing intermediate layer (6) and/or a metal clamp (7).





