; 78e3ey-2ny*jj kl 8l pl 61 T2n#1 9 MAR 10~~ RAIL FI XINGS The present i nvention
relates to rail fixings. It is nore particularly concerned w t B Joi

fi xings that exhibit advantageous noi se characteristics. The 0|se emtted
by noving rail vehicles is a mgjor kimtation on their use, in that it wll
lTmt the ability of operators to install new lines in popul ated areas, and
wll limt speeds and traffic volumes on existing |ines. The noise tends to
be domi nated by rolling noise fromthe 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
el ements since they are subject to very high transient |oads during use,
and nust withstand these. Materials which would be able to absorb vibration
and hence reduce noi se would be unable to survive in use for any

appreciable tinme. Resilient rail HASLERIONGR Ve been. n‘g ed to reduce

track forces and thereby reduce conponent damage and stru muw mll m”"tm se.
However, they have an adverse effect on track noise as th duce

the attenuation of rail vibration. o ., _ . The presenmpsiésnvent i on
seeks to provide a neans for reducing the track .»_ _, _ hoise emtted by a
rail system It therefore provides a danper for a rail, conprising at |east

one deformable material attachable to a surface of the rail and

i ncorporating aTpt wrasérityinebnebangadesr vs edipfiximgnbet s nidre peIRLEy
menbers being of a stiff material as conpared to the deformable materi al
and bei ng &INREINES Wish feihfikogsihet exyubiepdwRPRgROURGISEIGNG PEBORERBeS i n
19 MAtt Iv~i 2 the frequency range where rail vibration is to be reduced.
It is preferred if the resonant nmenbers are of different profile, as this

provi des an easyhaapisef erhittddligy heoving rdilfViedicas id & eapjenime@tionoyewasis this
can still be achieved wth identical profiles. They are suitably enbedded
in the deféirail éhatenyill imigstheiabibior er%%%(raégf%a@qkméﬁ%” Vietyy diresnin

t f f
envi ronret TS B g R IR AR TP R EH 8 Y10 o SElRT inep on
mat eri al . 'ITHﬂ@yn@ise ®nidisatd )be()fdo&hmftembgatmmngimee nabet itak. wﬁé@llraxl

def ormabl € nmenber i s preferabl co-el astic, for exanple rubber or
rubber - | i KBI®RRES . Whichrts ¢a Bé’ Y@rvovwéaﬂ%cpfgﬁfﬁewh@@'% RedRartly tb\f it

can be Cur\ﬁgréﬁbrPE?‘QﬁeQ&lctkhe tail. It is strongly preferred that the danper
is positioned on the rail so as to cover the junction between the web and

the foot of the rail. This has been found to be exceptionally advant ageous
in terms of the anount of needed.to achi.eve ad te noi se
oductfon Al LRI SRR Be BERBERTRR Y YE HETPUAL: ofindOF Bisseeents
frequenci esa‘ne@q%gi'é}s §Ghjboetd @‘é@?thlgﬂ 8RsiePdUe8dSidARIfd &8B! %Mdtr?\%s’f‘o' se
level of the rail. One resonant nmembér can be a elongate angled section,
the-angl e \mt@fsaaracbmyesmt Mawglatmevfangl ol e ablexteeghabris witiraties aiid t he

head and f00t npt her resona@tb e% tan be.a sol |dfel Oﬁgate bl (l)#{l( t he
external 1AUE BHURRNP o RO B A AEa e b NG ER 10D 20, T4
resonant ngyRer ReSifBnP LaiETEYONiRE sA5a Ve BREAMMployed 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.

- Thepresent invention seeks to provide a means for reducing the track .. .. .
noise emitted by a rail system. It therefore provides a damper for a rail,
comprising at least one deformable material attachable to a surface of the
rail and incorporating a plurality of elongate resonant members, the resonant
members being of a stiff‘ material as compared to the deformable material

and being sized to form a resonant system with at least two resonances in

VAR
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The danper will be easier to manufacture and easier to apply to existing
rail if the resonant nenbers are discontinuous within the deformable
material. ideally, the discontinuities in the plurality of reso gq@gqenbers
will coincide. It is also possible to apply the danper in discrete
sectjons, |leaving gaps for exanple) for rail fasteners. However, a
continuous | ength of danper is preferreg. 19 MAR 3 It ~s preferable for
there to be a pair of such danpers, one either side of the rail. An

embodi mentyaf ¢ LBGe RE $3ERGe LPNERL AN Bl o D Rsardded, by vay of
exanple, withr ere 0 the ‘acconpanying Figures Iin which; Figure 1 is a
vertical section through a rail incorporating danpers being a first

enbodi ment; and Figure 2 is a vertical section through a rail_incorporating
danpers being a'tseP6RE EHIGANFERTONINYHFEErS IR T UiEF e CRIO TR BHS

through a falkqek0sf e%%i@h%yaéhi@ Wﬁ%et(/vc?‘aﬁ%r%'nqgréc& g{&f?sgrgiﬁgv ver Mgt on.

The rail 10 conpri ses ch carries the a narrower

web 14 extendsnig bdoydhieved with @erithel beotiiet? Tioep sfoelitdbly gepetakd ynwi der
t han both the head 12 and web 14, on which the rail section rests. In this

respect i tthesdefosmabiaraterpl, ascdvs @ﬁ‘fh'ﬁﬁéuf@méfjﬁéﬁB'Efet’\bééﬂoﬂﬁ’effﬁxwem and
the foot 16,15 5092hned rreégﬁéwgn{r%{% n(caEP o?td?‘éré% cdg fﬁj
Fantiad ca a 8@

essenti al | y a tran5| tron froma su Yy ver ace

downwar d shrepédtgort OF heyrdracte My rhbee Honte #%an mws@slmém raagérﬁall S’hé?mf\hat
over 90, usually in the req"on of 12Q In this junction, a pair of danpers
2

18 are pr auitRidy ofrrseahapeihersdenseamaigfied on either side. As illustrated,
t'he danpers are identical, which is preferred. Each danper conprises a
bl ock of rubber 20 in which is enbedded a first resonant nember 22 and a

second resonantTheabesrn24ble Membefisipre REGPRNis BBIEISStId, FoRBx ShpRIALBeaNg! ed
menber, the angl e correspondi nghto the junction between the head and foot.

The seconcPW%é‘é#%?ﬂ'"'ﬁ%ﬂ%P”?é isgM@NgRe erefermedsend igdued podheiraherf itn t he
angl e of téla% be]c%r% ZF?Q% {{‘Sét aawd with two faces at a correspondi ng
i engt f [ [

angl e. The nassS per un he first nmenber is greater than the
others, significantly so. Al though not visi bI e in Figure 1, the resonant

merrbers are discontinuous to allow the danp section to be cut. This eases
appl i cation of FPI%SH&@}S& pf‘%fefréidlthaAtgﬁldtaéBP@ l?aR??fﬁﬁPP@rf@"t the Eﬂ“ §has

sections i dofH! fife fHctPbEARELANKEOWRY ShéNBe’ Aldt of the rail. This has

been found to be exceptionally advantageous in terms of the amount of
damping needed to achieve adequate noise reduction. At this position, a
damper with at least two resonant frequencies according to the invention
can reduce significantly the noise level of the rail. One resonant member
can be a elongate angled section, the a_r_lgle preferably matching the angle
between external surfaces of the head and foot. Another resonant member
can be a solid elongate biock, the external faces adjacent the web and foot
being angled to match. Further resonant members can be employed as

necessary.

The damper will be easier to manufacture and easier to apply to
existing rail if the resonant members are discontinuous within the deformable
material. ldeally, the discontinuities in the plurality of resonant members will
coincide. Itis also possible to apply the damper in discrete sections, leaving
gaps (for example) for‘rail fasteners. However, a continuous length of

damper is preferred.



The top surface of the danper 18 can be profiled to prevent water from
building up and seeping into the system This arrangenent of danpers
provides a particularly conpact arrangenment which is nevert hel 8 dMie to

absorb a wide band of frequencies efficiently fromthe rail. This frequency
band, which may be different for vertical and | ateral vibration of the
rail, is determ ned by the resonances of t3he danper. These resonances are

control I ed by the choice of mass per unit Iength of the resonant menber s

and by_ the surr oun,&dhgogﬁg?r gFe o}t %npe t@%epah %ﬁllsu%bo(%e%néé%s en herpacl?]l y

the stiffness) of r|a n -t hePFésonan ers

t he frequencyshpadajls al so determ ned by the danpi ng properti es of the
visco-elastic material in the interlayers. The visco-elastic .provides a
support nedium for the resonant nenbers and by its danpi ng, properties

di ssi pat i brat | f diff
Tmterhal o for the All PR e n el iy Rres AP E g Sl Rt Ho R ¢ ent
thi cknesses t,030bkaixanidle, Wedtiderbridd {4 fes 2es opithnlyited st@matfre@tmt:he

resonance frequencies. Positioning the danper at the junction between the
web and foot is particularly efficient for absorption, and al so avoids
interference vm'thPZasm gvx/ne track nte ratlos and rail

clips. It is also &y ™S %\cvgeeﬁg?]bfpeﬁl’ f?“tgi’ he nﬁb?oép?' SRR

I engt hs of r@leing Bhers€ @ApSEdiRRSS; ahdt he darrper [ s significant in mnimsing
the noi se radiation fromthe darrper itself. 19 MAC ~OD2 5 Figure 2 shows
a second enbodi nent of the present i nvention. Mst features of the second

enbodi nent are identi caé to the. .first andéEave t heref ore beent i cat ed

using identical rafeyen e'snﬁr?eerrgﬁl SYRUOL JRENE L Mot FRSTYPRTE t”éar B i n

t he construcyqug ef sddmddampedsneAecording to the second enbodi nent, first,
second and third resonant nenbers 26, 27 and 28 (respectively) are

provided. Al three in this'enbodi nent consist of an angled netallic

rerber . Eaeh 2 o oLl AL SRR, R R B LGP

the rubber blRekp&Oaccording to the presentinvention. The rail 10 comprises a head 12
which carries the traffic and a narrower web 14 extending downwardly from
the head 12 to a foot 16, generally wider than both the head 12 and web
14, on which the rail section rests. In this respect it is a standard rail

section.

The junction between the web 14 and the foot 16 is smoothed for
fatigue reasons {amongst others), but_ is essentially a transition from a
substantially vertical face to a gently'c.igcgnward sloping top surface of the
foot 16. Thus, the angle is somewhat over 90°, usually in the region of

120°.

In this junction, a pair of dampers 18 are provided. One damper 18
is attached on either side. As illustrated, the dampers are identical, which
is preferred. Each damper comprises a block of rubber 20 in which is
embedded a first resonant member 22 and a second resonant member 24,
The first resonant member is an elongate angled member, the angle
corresponding to the‘junction between the head and foot. The second

resonant member is an elongate solid section, positioned in the angle of the



The danpers of the present invention could be applied in conjunction with

known resilient rail fasteners. This would enable the other advantages of

resilient fasteners to be achi eved without an unacceptabl e iric§ MARHU n

noi se. Qther variations could be made to the enbodi nents w thout departing
fromthe scope of the present invention. For exanple, the resonant nenbers

coul d be arrange end-to-end instead of ggj acent as illustrated. They would
then be in the sane mass of deformable terial or in adjacent ' masses.
1 91~ ~~A~

1 . A danpper._for _a rail conprising, a section of deformable
mater i al abreniis M IRE Tat ThahabPE ash SHRLN PHBK of TENRSTSPF! CEReF Banper
i ncor por at bfgha fRsHhMhbyr Bf gRLeNUB M 116s onRsts, IBgRelanw tdd n the
defornabl e material so as to be separated fromthe attachnment face, the

resonant nenbers being of a stiff material as conpared to the deformable

terial and beiyg sized to exhibit at. | t t f i es i
the range of vi BIARS {PEQUBRE s ot BHEE r a1 11 oo dper "EREEHt 7 t o

clai m 1 wheli&ghtidudis RSB thdBERR S sBtBoRltothdTBLIe JRNSEas®t £5h Rlatihan the
defornmabl e material. 3. A danper according to claim1 or claim?2 wherein

t he resonant thedbermeracaaif Astwitdblemaxinermrength fer thetsadtadns i4.1 mefedanper
according to an .grecedi ng. ¢l ai m.wherein the resonant nenbers are of
di fferent ?bﬁpglé.at"fn 5 82}?15@9 Weording to any preceding claimwherein the
resonant nenbers are enbedded in the defornable material. 6. A danper
according to any precedi ng claimwherein the deformable

The top surface of the damper 18 can be profiled to prevent water

1

from building up and seeping into the system.

This arrangement of dampers provides a particularly compact
arrangement which is nevertheless able to absorb a wide band of
frequencies efficiently from the rail. This frequency band, which may be
different for vertical and lateral vibration of the rail, is determined by the
resonances of the damper. These resonances are controlled by the choice
of mass per unit length of the resonant members and by the surrounding
geometry and the physical properties (principally the stiffness) of the
material between the resonant members. The width of the frequency band
is also determined by the damping properties of the visco-elastic material in
the interlayers. The visco-elastic.grgy_ides a support medium for the
resonant members and by its dam;;ing_ properties dissipates vibrational
energy. It may be preferable to use different materials for the different
interlayers instead of or as well as different thicknesses to obtain the
required stiffnesses and thereby affect the resonance frequencies.
Positioning the damper at the junction between the web and foot is
particularly efficient for absorption, and also avoids interference with passing
wheels, track maintenance operations and rail clips. It is also easily
accessible for fitting dampers to existing lengths of rail. The compactness
of the damper is signif’icant in minimising the noise radiation from the

damper itself.



menber is visco-elastic. 7. A danper according to any preceding claim
wherein the deformabl e nmenber is rubber or rubber-Ilike. 8. A danper
~according to any preceding clai mwherein 'the deformable 19 MARZBH ~~~~ 7
material is substantially uniformin conposition. 9. A danper according to
any preceding claimin which the resonant nmenbers are di scontinuous within
" the deformable material. 10. A danper according to claim9 in which the
discontinuities in the plurality of resorfant nenbers coincide, 1 1 . A rai
to which is attached a danper according to any preceding claim 12. A rai
to whi ch a danper Fiterdshyvs 8 seagnemeneedignen ! thetryesent g veatioac Hddson
both sides t 3 rajl i tQ cl.aim1 1. .or_ clai t he
danper bei ngl?%értgl?%sr r?édthaeﬁaegﬁjde qﬁggglﬁgg?ta?‘f? @%m‘éalr gig)lthgc@(r)‘gf?d%ﬁa tt]?)veany

one of cl ai mehdretoteObderd indibgtediagpiay henhtigar teedende pluatsratn the Eéddng 15.
A rail according to any one of claims 1 1 to 14, the danper being

posi ti oned olMbadimgnt difdergscnly iaghercarsdryaiiv PHahestameReerst he web and t he
foot of the rail. 16. A rail according to any one of clainms 1 1 to 15 in
whi ch at | east one resonant nmenber is a elongate angled section. 17. A rail

according to cl ai mckrdingubitedsébenRBgind difmes hefrst Nee coid] ahdetineRog%her nal
surfaces of the head and foot. "l ~ P~ ~R Q002 8
members 26, 27 and 28 (respectively) are provided. All three in this
embodiment consist of an angled metallic member. Each are of different
external dimensions so as to resonate at different frequencies. The three are

nestled within each other and within the rubber block 20.

The dampers of the present invention could be applied in conjunction
with known resilient rail fasteners. This would enable the other advantages
of resilient fasteners to be achieved without an unacceptable increase in

noise.

Other variations could be made to the embodiments without departing
from the scope of the present invention. For example, the resonant
members could be arrange end-to-end instead of adjacent as illustrated.
They would then be in the same mass of deformable material or in adjacent

masses.



18. A danper according to any one of clains 1 to 10 in which at |east one
resonant nenber is a elongate angled section. 19. A rail according to any
one of clainms 1 1 to 18 in which one of the resonant nenbers of the danper

is-a solid el ongate bl ock. 20. A danmper according to any one of qlng&; to
10 in" which one of the resonant nenbers is a solid elongate bl ock. 21.
danper substantially as herein described with reference to and/or as
illustrated in the acconpanying Figures. .ALSI.A [LR A?. A A .A .Ay. A3. R#
c#; CLAIMS
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rail.

2. A damper according to claim 1 wherein the resonant members are

ol a more dense material than the deformable materia).

3. A damper according to claim 1 or claim 2 wherein the resonant

members are of steel or other metallic material.

4. A damper according to any preceding claim wherein the resonant

members are of different protile.

5. A damper according to any preceding claim wherein the resonant

members are embedded in the deformable material.

6. A damper'according 1o any preceding claim wherein the deformable

member is visco-elastic.

7. A damper according to any preceding claim wherein the deformable

member is rubber or rubber-like.

8. A damper according to any preceding claim wherein the deformable



10(( 10(( 10((!3&3 !10% (& ()-M 1&10% & ()-M
1109 (& () - @4WU3rS4lV & 100& ()-F! 10% & ()-Y !'f 10% & ()-!s
109%° & ()-! 10% & ()-!y 10% & ()-zUuV7! 19 Max v
910%1& ()-! 10%& ()- 10%& ()-#10%& ()- .10 10" 10 °!1 10% & ()-
) K7dBuV7! 1! 10%m&' ()-2z10%m&' ()- 910%r&' () -3

10%1& ()-!10%1& ()- 9! 10%& () - 7; [ 2dEUVT!

1 31 10%1&' () - &0%A.0%e&’ () - )' | 10%18! () - llo%r& () - # 10%m&' () - 38! 10%& () -
1-/b@! 10%& 9% () - 3, 5YL0%NE’ ( ) -
9% A<b@ | Looe % ﬁg{% % * %!'%U?& N gg{g) oot 0-& 0

10%& ()-%o! vIIE"""dEL@ I) 109& () - 10%&' () 109& () - @109 () -
109%& ()-" 109%& ()-"""""""""hCl! 10%&' O)- 910(%2&' ()-& 10%& ()- 10 10
8 A damper according to any preceding claim in which the resonant

members are discontinuous within the deformable material.

10. A damper according to claim 9 in which the discontinuities in the

plurality of resonant members coincide.

11. A rail to which is attached a damper according to any preceding

claim.

12. A rail to which a damper according to any one of claims 1 to 10 is

attached on both sides thereof.

13. A rail according to claim 11 or claim 12, the damper being

preformed and glued to the rail.

14. A rail according to any one of claims 11 to 13, the damper being

cured in place on the rail.

15. A rail according to any one of claims 11 to 14, the damper being

positioned on the rail so as to cover the junction between the web

and the foot of the rail.

16. A rail according to any one of claims 11 to 15 in which at least one

resonant member is a elongate angled section.

17. A rail according to claim 16 in which the angle matches the angle

between external surfaces of the head and foot.

2{
Z



10F8MLOY&' () - ,2 10%&k ()-"qg#{ $$9%W@&zX6bCl ! )y 109%k& ()-y! 3$y1
10%p& ()-!Y10%b& ()-f!"l 9 MAR 2007
10%f& ()-SI10%& ()-!'L109%R2& ()- @& GHI1'J' X uj_@!$10%' ()- 10z 10z
10z9!'10%& ()- !'i3:*10%& ()- O

109%2& ()-.110%& ()-XZ'"(WM(-)"<)_@''MB 9%0% : & ()-f! QyY#10%& ()-g'QY, GLO
L @?8& () -1 109 () -F S109%&' () - S&L0%&' ()--))) *++++wUXP@! 10HH

10HH! ?610%H&' () -s! CF1 109%WW&' ()-!'H *- 10%H& () - 3! HY%d 0% ()-2z!'M S

1 10% : & () - +++++, W, uV7@! F10%& ()-Yyl0%&' ()-  10%&' ()-|L10%& ()-S3
s109%& ()-$10%& ()-3 10HH, ,-My-uvV7@! F10%& ()-Yyl0%&' () - 109%&' () - 3f
109&' ()- "~ 109 ()-F109%& ()- Normal" "Hgadi ng 13]c" "Headi ng 23] c" "Headi ng
33] ¢c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading
83] c" "Heagng A d r Fqn; | $(y#.: Q24 068:-<h )=

| " #11 7294 Fé@x ’Qiﬂfw%% &-°?§"P$,‘.F"’f"§®?£§§2¥i %E&Néwé%ﬁe{ﬁilrv ?gﬁhc%tupréiagtr New’ h
Root Ent r yWor d Raediresdindit mdmB&U& 4 efongaté GhgRbbection.

19. A rail according to any one of claims 11 to 18 in which one of the

resonant members of the damper is a solid elongate block.

20. A damper according to any one of claims 1 to 10 in which one of

the resonant members is a solid elongate block.

21. A damper substantially as herein described with reference to and/or

as illustrated in the accompanying Figures.



