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THE | NVENTI ON The present invention relates to a rai
w@ 20090792095 BACKGROUND ART The noi se emtted by powiGBg004/000811
rail vehicles is a major limtation on their wuse, in
that it will limt the ability of operators to instal
new lines in populated areas, and will |imt speeds
and traffic volunes on existing |lines. The noi se
tends to be dominated by rolling noise fromthe
wheel /rail interface, which is caused partly by
vi bration of the wheels and partly by vibration of the
track. It is not possible to select alternative
materials, etc, for these elements since they are
subject to very high transient |oads during use, and
must w thstand these. Ratigydrapérthat would be able to
absorb vibration and hence reduce noise would be
unable to survive in use for any appreciable tine.
Resilient rail fastenings have been enpl oyed to reduce
track forces and thereby reduce conponent damage and
structure-borne noi se. However, they have an adverse
effect on track noise, as they tend to reduce the
attenuation of rail vibration. EP628, 660 Al discl oses
a rail bar in which a body of high specific mass is
ar e i £ hi dable material of |ow specific
ElBL83es b deBBRCT/ o004 000811 - 2
previ ous application W99/ 15732 di scl oses a rai
dameeprezenpipenton iseshoa idgamaege of resonant
frequencies in the rail through the use of a danper
with resgnant nenbers tuned to two frequencies in the
S t HND ART

The noise emitted by moving rail vehicles is a major limitation on their
use, in that it will limit the ability of operators to install new lines in populated
areas, and will limit speeds and traffic volumes on existing lines. The noise

tends to be dominated by rolling noise from the wheel/rail interface, which is
caused partly by vibration of the wheels and partly by vibration of the track.

It is not possible to select alternative materials, etc, for these elements
since they are subject to very high transient loads during use, and must
withstand these. Materials that would be able to absorb vibration and hence
reduce noise would be unable to survive in use for any appreciable time.
Resilient rail fastenings have been employed to reduce track forces and thereby
reduce component damage and structure-borne noise. However, they have an
adverse effect on track noise, as they tend to reduce the attenuation of rail

vibration.

EP628,660 Al discloses a rail bar in which a body of high specific mass is

arranged within a mouldable material of low specific mass.



noi se to be absorbed. SUMVARY OF THE | NVENTI ON The
present invention seeks to provide a neans for

WO eaduo795 t he track noise emitted by a rail SPGI/6BR004/000811
along the lines of the systens shown in EP628, 660 Al
and W99/ 15732 but which are nore straightforward to
install. We therefore provide a danper for a rail,
corrpri Si ng a deformable mat®arial and an el ongate
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t PEhEMBIATHY the damper to be fitted to the rail in an extremely short
time as compared to gluing and curing processes, and with greater confidence

and less inventory as compared to clamping processes.

The relationship between the resonant member and the deformable
material is not crucial to this invention. If desired, the resonant member can be
embedded in the deformable material, either by being enclosed or with a surface
exposed, or the deformable material can simply be sandwiched between the

resonant member and the rail.

The resonant member is elongate and will usually extend alongside the
rail. The clip then preferably extends laterally of the resonant member, meaning
that it can grip the rail, preferably the underside thereof. The clip can have an
engagement formation on the end thereof, to engage with a pre-formed
engagement means or with a like formation of a further damper located on the
opposing side of the rail. In this latter case, it is preferred that the engagement

formation is symmetrical such that both clips are identical.



formation is symetrical such that both clips are
i dentical. W) 2004/079095 PCT/ GB2004/000811 -3 A
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as taught in WW99/15732 (or otherw se). The further
resonant nenber is thus preferably sized to exhibit a
different resonant frequency in the range of vibration
frequencies of the rail. Tosthis end, it can have a

different profile to the first .resonant nenber., It .
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"II'hCe iaresent invention also provides a rail, to which is attached a damper

as defined above. In such a rail, the damper is preferably positioned on the rail
so as to cover the junction between the web and the foot of the rail. This will be
assisted if at least one (or the) resonant member is an elongate angled section,
ideally with an angle that matches the angle between external surfaces of the
rail head and foot.

BRIEF DESCRIPTION OF THE DRAWINGS

An embodiment of the present invention will how be described by way of

example, with reference to the accompanying figures in which;
Figure 1 shows a known rail damper held in place with a clamp;

Figure 2 shows the damper of the present invention in section, in the
process of assembly;

Figure 3 shows a perspective view of the damper of the present invention,
in place;



Figure 1 shows a known rail danper held in place with
a clanp; Figure 2 shows the danper of the present
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Figure 3 shows a perspective view of the danper of the
present invention, in place; W 2004/079095
PCT/ GB2004/ 000811 -4 Figure 4 shows a section of an
alternative danper, in place- Figure 5 shows a
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absorb a wide range of vibration frequencies from the rail and thereby alleviate

noise emissions.

It can however be difficult to attach the damper 18 to the rail 10. One
option is to glue the damper in place or to cure the deformable material in place
on the rail. This approach gives a good attachment but takes some time to
install. Another option also shown in figure 1 is to use a C-clamp 26, which
urges the damper down onto the rail by compressing it in place. This clamp
fixes onto the top surface of the damper 18 and the underside of the rail foot 12.

However, this is less secure and requires a wider range of parts to be stocked.

Figure 2 shows an alternative design. The rail 10 is loosely fitted with a
damper 50 comprising a block of deformable material 52 in which is embedded a
resonant member 54 in the form of an elongate steel rod. A second resonant
member 56 is 'provided, in the form of a further elongate rod of a different
sectional profile. This has on one side a strip 58 of deformable material and,
extending from the opposing side, one or preferably a plurality of clips 60. In
this case, the clips are of a generally C-shaped profile and extend from the rod
56 at intervais. Alternatively, the clips could be continuous along the length of



urges the danper down onto the rail by conpressing it
in place. This clanp fixes onto the top surface of
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alternative design. The rail 10 is loosely fitted with
a danper 50 conprising a bissck of deformable materi al

the %on%n%&%b’e? ggit?egﬂgféej sfee %&W@ﬁgt R etrhesg'od %Gt Ats on the

n el on A second resona
upparefaver obthe dlgukob2 délde distat leadf off thefC-alig &t beesses against the

I d di.fferent sectiaonal ile. This
undgis@RF She Gibeod sup FEvay. BBFe hRLraH A & i PlaRg, @ two-
resof¥ta @i Mpef [<Ofdrinkel WARASE ROrcdidyehel@ne pﬂﬁceob\fi‘ftﬁé @hb)bracllps 60.

plurality of clips 60. In this case, the i ps areo

a eneraII C_Shaiﬁ profile and extend fromthe ro

2hPHhdh figuse 6er§¥ [eRanptot Rd igemhe | e deformable

matér‘?éltSZ‘ HS AP RGet f2Re! @\’nﬁé“régon\é&lzggn# Qgﬁed ThlS is on the
PCT/ GBZOO4/ 000811 -5 the resonant

outesjfaer of tiad defermatiematearial &2 a6d thys ihelre ishe Iampm‘rdeformable
matél?é:l%e%veteneth%l % rés?.‘onétg? Sgr! c{(ga o?g '?%ll (1 f ]pg l{f'\' | u]'?pSch surface

gai nst ersi e'rail
of thehldamqu S(Dmc'éhda hayerodn 36iel gppéer pluifaes thus vMies between the first

resof b g (e BeFBNG reRiier 60, Wheh T8 It ISRt 5
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nedlesinakive2 antdrigepmntsonee f @ﬁeccﬁ.frsé heosgBRNAt CForbéb(Bﬁwple an
outer face of the deform

sed. This is on the
exteRdeqrlayer = dREPrAIIS { MakRNdls 58 Fayldr ceverdéh@r%@ﬂarélde of the
secoﬁBtr%Ebﬁéto?eié""?ﬁ&etaaeoffdrr |ﬁtadd?ﬁ?ﬁ“'t‘ﬁ%g %&%{,ﬁ%‘b'le material
d on thé upper surface t he danmper 50. The
on th@yépebﬁumﬂa@e op pee fissirifesopatarust.l i es between the first
resonator 54 and the second resonator 56 when the

| bl 5ol S PP Aol ARORERIEESS! 8cCln the e
clips df mnmﬁbé)etermltﬁforrathéﬁutamfbde obtee sebendinekorsgtde 56fand show a
C-shgggd configuration with the lower edge of the C extending beneath the ralil
foot 12. As shown in figure 3, the clips have a profile which includes an
outwardly extending part 62 to provide the necessary clearance of the rail foot
12, a downwardly extending part 64 to cover the distance between the second
resonator 56 and the attachment point, in this case the lower face of the rail foot
12, and an inwardly extending part 66 to engage with the attachment point

being the underside of the rail foot 12.

Figure 3 also shows the deformable material 58 attached to the second
resonator, with a part 68 extending over the upper surface of the second
resonator 56. This part of the deformable material is not expected to play a
major part in the vibration absorption properties of the damper but may offer an

decorative effect and provide a measure of environmental protection.

Figure 4 shows a three-mass system 100 secured in place on one side of

the rail 10. First and second resonant members 102 and 104 are embedded in a



second resonator 56, instead of or in addition to the
| ayer of deformable material on the upper surface of
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of those damped by the three-mass damper 100 or it could be a fourth
frequency. This could of course be replaced with a single-, two- or three-mass

damper as set out herein.

Figure 5 shows a damper 120 comprising a resonator 122 embedded in a
deformable material 124 and with (in this case) two clamps 126 extending from
the resonator 122 to clamp the latter in place. The dimensions of the clamps
can again be adjusted to suit the particular arrangement. A further block of
deformable material (not shown) can be interposed beneath the resonator 122
to be clamped in place. This block can contain further resonators tuned to the
same or to further frequencies. If there is no further block of deformable
material then a layer of deformable material beneath the resonator 122 may be

useful.

Figures 6a and 6b show a modified form of the clamp, applicable to any of
the various dampers described above. The tip 128 of the clamp (see figure 5)
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. the clamping arrangement substitutes for gluing and thereby

reduces installation time

® the tuned dampers can have 2 or more masses, as desired

® the dampers can be removed when the life of the rail is expired

. the dampers can be removed for rail maintenance

. the dampers can be wider than known designs, to sit between the
sleepers

) the dampers can be higher than the existing design, since they

could be removed for tamping operations, although clearance for
other equipment such as the worn rail/worn wheel condition will still

have to be taken into account
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beneath the rail foot. Where a cl anped danper is
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such tips facing each other. As shown in figure 6a,
these tips can be formed with engagenent formations
130a, 130b that are adapted to |ock together. In
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i nvention has a nunber of advantages. In particular;
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t he danpers can be higher than the existing design,
since they could be renoved for tanping operations,
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worn rail/worn wheel condition will still have to be
taken into account WD 2004/ 079095 PCT/ GB2004/ 000811 It
wi Il of course be understood that many variations nay
be made to the above-descrided enbodi ment w t hout
degg;ti gg fromthe scope of the present invention. WO
2 095 PCT/ GB2004/000811 -9- CLAIMS 1. A danper
for a rail conprising a defornmable material and an
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 oniferu ARG Al Sisl st Whererom so
mageitod aktaid thé rdsomant meodral aryd tlee deformmable materih in place on
the resonant nenber is enclosed wthin the defornmable

ma f8l-. 4. A danper according to claim2 in which a
surface of the resonant nmenber is exposed. 5. A

%Kpﬁlfanﬂﬁéwlra?ﬁcﬁgdihg agycena af ihheviciecesk ngesohantrsmember is
ich the cli
embedded in tﬁe deformable material.

A damper according to claim 2 in which the resonant member is enclosed

within the deformable material.

A damper according to claim 2 in which a surface of the resonant member

is exposed.

A damper according to any one of the preceding claims in which the clip

extends laterally of the resonant member.

A damper according to any one of the preceding claims in which the clip is
adapted to retain the resonant member and the deformable material in
place on the rail by engagement with the underside of the rail.

A damper according to any one of the preceding claims in which the clip
has an engagement formation on the end thereof.

A damper according to claim 7, adapted to locate on one side of the rail,
in which the engagement formation is adapted to engage with a like
formation of a further damper located on the opposing side of the rail.

A damper according to claim 8 in which the engagement formation is
symmetrical such that both clips are identical.



extends laterally of the resonant nenber. 6. A danper
according to any one of the preceding clains in which
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11.
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14.

15,

16.

17.

18.

19,

20.

21,

22.

the deformable material in place on the rail by
engagenent with the underside of the rail. 7. A danper
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A damper according to claim 13 in which a surface of the resonant

member is exposed.

A damper according to any one of the preceding claims in which the

deformable material is in an elongate form.

A damper according to claim 16 in which the deformable material is

continuous.

A damper according to any preceding claim wherein the deformable

member is visco-elastic.

A damper according to any preceding claim wherein the deformable

member is rubber or rubber-like.

A damper according to any preceding claim wherein the deformable

material is substantially uniform in composition.
A rail to which is attached a damper according to any preceding claim.

A rail according to claim 21, the damper being positioned on the rail so as

to cover the junction between the web and the foot of the rail.



menber is exposed. 16. A danper according to any one
of the preceding clains in which the defornable
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according to claim16 in which the defornable nmateri al

Is continuous. 18. A danper according to any -

precedi ng clai mwherein the deformable nenber is
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cl ai m wherein the defornmable . neF‘b r iF rubber or b
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the angl e between external surfaces of the head and

foot. 25. A danper substantially as herein described

with reference to and/or as illustrated in the
acconpanyi ng Fi gures.



