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The .invention relates to an elastic pad, especially under-rail. made

fromelastic plastic or rubber, being used mainly in permanent ways of rai
transport as an el enent attenuating vibrations and absorbing dynam c | oads
5 transmtted by vehicles to rails. There are known nmany
design solutions of elastic under-rail pads of a general rectangul ar
flat shape, nmade from plastic or rubber, used in rail transport

per mmanent ways as an el enment attenuating vibrations and absor bi ng
dynami ¢ | oads. Every plastic under-rail pad has two opposite 10 “sides, one
of them designed to overlie the upper face of a rail foundation

menber or the upper face of a nmetal bearing plate and the other side
designed to underlie the lower face of a rail foot or the |lower face of a
nmet al washer. One or two opposite sides of the pads are provided w.th
di fferent profiles such as grooves, posts and other projections to
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There is known from Gernman patent specification No. 865147 an el astic
under-rail pad cong$hetinnentodn eelatesrtoranidiastiplzadc eapdcratiyuirddryrad paceid

on the plate Lk -0 | ol | - hot ' f ' i n
mddle |20y prane tﬁ%e’fnér)%&g%'jt@%ﬁgph%,ﬁﬁy?%?’r@%frg%'gP%’ﬂ%ﬁ?’?&"é’m of H
cross- sect i ofransport as an elemgitatienuaiipgryibradians awd Rbparbing dypaeic lagstsi on
No. 1211567 aransmittecebpsbhiele®@erailcai | pad having at its two main sides
many cylindri cal rojections or, projections in the formof a
truncated cone, sphld&H Eéeg PapRynany deg'@ﬁ’l %9‘18 an\ﬁtegﬁs&'géﬂl rdgdpads,fy?

t hat proj ect igenerat regtanguide flat shdpe emede fr@d plaplposi tubhmrojused ironsil of t he
ot her side of | am, British t ent

speci ficati 0&'%@2@8@’8323”%W2¥§ Fg-g}%%rﬁ_éuqntgr -r a%t{n%?e{graﬂ@\ﬂ%nag dg nunber of
separat e ar e¢aINGAYYBIE logesngvery plastic underrail pagihas Wwcapeasitexagonal

proj ecti gns hdee ords ofithidh ydstgnaicCovarie tR8 upper face of a rail foundation
member or the upper face of a metal bearing plate and the other side
designed to underlie the lower face of a rail foot or the lower face of a metal
washer. One or two opposite sides of the pads are provided with different
profiles such as grooves, posts and other projections to improve dynamic
s properties of the elastic under-rail pads and to reduce dynamic surpluses
transmitted to a rail foundation.

There is known from German patent specification No. 865147 an
elastic under-rail pad consisting of a thin middle plate and regularly spaced
on the plate opposite projections projecting at both sides of this thin middle

20 plate, the projections having circular or the like cross-section.

There is known from French patent specification No. 1211567 an
elastic under-rail pad having at its two main sides many cylindrical
projections or projections in the form of a truncated cone, spaced regularly
on these two sides in such a way that projections at one side are directly

25 opposite projections of the other side of the pad.

There is known from British patent specification No. 946936 an elastic
under-rail pad having a number of separate areas bearing load, being in the
form of truncated hexagonal projections shaped as a pyramid, which are on
both oppasite sides of the pad and are separated from one another with

W  grooves of the V letter shape. The hexagonal projections on the opposite



bot h opposite sides of the pad and are separated from one another with 30

grooves of the V |letter shape. The hexagonal projections on the o IE)JDOSI
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rectangular shape. The protrusions are short cylinders or elongated
rectangular prisms.

There is also known from USA patent specification No. 5335850 an
elastic under-rail pad consisting of a central core and many regularly spaced

30 studs projecting at both opposite sides of the core. The studs have two
different heights and are offset to one another in such a way that the hugher
studs on the first side of the pad are opposed by the lower studs on the other
side of the pad and the iower studs on the first side of the pad are opposed
by the higher studs on the other side. All studs are free standing without

35 interconnection therebetween above said core and have encircling sidewalls
of outward convex curvature.

An elastic pad according to the invention, made from elastic plastic or
rubber, having two opposite sides is characterized in that at least one of ils



35 interconnection t her ebet ween above said core and have encircling
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rail foot and a sleeper what prevents abrasive wear of the sleeper in its
under-rail part and also protects the elastic pad according to the invention.,
against wearing. During compression of the elastic pad according to the
invention, in no its point there is a concentration of siresses and the material
30 of protrusions transfers softly and freely, filling up cavities progressively
The invention will now be described by way of examples and with
reference to the accompanying drawings in which:
Figure 1 is a plan view of the firsl version of embodiment of an elastic
under-rail pad according to the invention,
3s Figure 2 is a cross-sectional view along the line A-A of Figure 1 of the
same first version of embodiment of the pad;
Figure 3 is an axonometric view also of the first version of
embodiment of the pad;



Fi gu're 1is aplan view of the first version of enbodi nent of an elastic

under-rail ording to the invention; 35 Figure 2]
cross-sectvgﬁgflg%l%ew along the line A-A of Figure 1 of the Pb%mggﬁemﬁ rst

ver si on of enbodi nent of the pad; Figure 3 is an axononetric

view al so of the first version of enbodi nent of therP
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Si nusoi Hal functldﬂure[ﬂ IS an a’%’d‘&gﬁ&' Kol \ﬁfll?% é a alﬂrh? coor di nat es,
cal | ed al soe@iradisiest of the padordi nates is as fol |l ows: = sin x; y = b,
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coordinates of Cartesian rectangular coordinate system created in such a
35 way that the coordinate axes x and y are parallel to the lower surface of a
rail foot and the coordinate axis z is perpendicular to the same surface. On
the upper side of the pad according to the invention, there are created
protrusions being rolls 1 and cavities being grooves 2. The rolls 1 and
grooves 2 are arranged alternately and change softly one into another
30 creating a wavy cylindrical surface. The rolls 1 and grooves 2 run together
side by side along straight parallel lines so they run at a constant distance
between them. Whereas the other lower side of the elastic under-rail pad
according to the invention, designed to contact with the upper surface of rail
foundation, is a flat surface.
35 During passage of a rail vehicle the elastic under-rail pad according
to the invention, distorts mildly and softly, that is why it well attenuates
vibrations and absorbs impacts emerging during rolling of rail vehicle wheels
of a fragment of the rail lying directly on this pad. In the initial phase of
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the pad. Due to a sinusoidal shape of the rolls 1a and grooves 2a. during
crushing of the rolls 1a there is no shift of upper surface of the elastic under-
rail pad according to the invention in relation to the lower surface of a rail
foot. On the account that the rolis 1a and grooves 2a run together side by
30 side along concentric ellipses, in the initial phase of distortion the rigidity of
the elastic under-rail pad according to the invention is different in different
fragments of its upper surface.
There are also possible such embodiments of elastic pad according to
the invention that they contain all the design features of the first or second
35 version, excluding one. Namely the rolls and grooves in those other
embodiments run together side by side partly along straight tines and partly
along curves at a constant distance between them. In still different
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20 cupol as c&e\%l& 8 @ivd FOUF taafa%eht 30AaBE ffra@;fmérﬁgcﬂf%a%'a?é’%hé érse t]é rf@mged
alternately I

accor di AY t 8”99@51 ﬁ\?@r‘?{}g&fﬁ su%ggg &m@gﬂnégas@éﬁ@%eeﬁﬁ?ﬁg{s%%ﬁ%gé& face of a
rai |- f oundatitematety. aNhéaéasswfef@ther lower side of the [IdtigundssagEpad a rail
A such L“ﬁ,a%‘?'% 06 1 3R sPionG B R RRY B AR wh g BpbY &0HaRE e "pa
are crushed"%.' Eptytﬁ,?é@zemls adlattrsatfanat erial contained in themtransfers
softly and freel pdrind bBSsB5O8f 8%1I\VRhYcIé Bfe RANIR dhddrS2igsh®Becording
25 to the invention distorts in such a way that the cupolas 3 created on the
upper side of the pad are crushed and squeezed so that material contained
in them transfers softly and freely filling progressively the bowils 4 created on
the same side of the pad. Due to a sinusoidal shape of the cupolas 3 and
bowis 4, during crushing of the cupolas 3 by cyclic dynamic loads and
30 vibrations, emerging during passage of a rail vehicle there is no slip between
the surface of cupolas 3 and the lower surface of a rail foot what restricts
advantageously wear of the elastic under-rail pad caused by grinding
As the distortion, caused by squeezing and crushing the elastic
under-rail pad according to the invention, increases, the cupolas 3 are
35 squeezed so that the bowls 4 are completely filled up. From this moment the
elastic under-rail pad according to the invention becomes completely flat and
that is why it is significantly more rigid and its further distortion may occur
under significantly higher load increase only. This change in rigidity of the



the sane side of the pad. Due to a sinusoidal shape of the cupolas 3 and
bow s 4, dugi hing of the cupolas 3 by cyclic dynam c | oads and 30
vi brati ons, R}\éér;ngsr’ig;"{sﬁtg during passage of a mail vehicle there iSPlF"ngﬂ/(fgou
bet ween the surface of cupolas 3 and the |lower surface of a rail foot
what restricts advant ageously wear of the elastic under-rajl 2_I)ad
caused by grel@gtingnder-rail pad acoydingstaiine igventan restrisktusy of fake 4 Kgthnd
crushi ng t hecghvasinder influebdserf atatd! fprssaccording to the invention,

i ncreases, the cupplas 3 are squeezed.. ,

compl etely fill edF‘lﬁ‘Sfe aro RoERiEle sERD TRl 8 (e Blaatt b o B g
accor di ng t othehieventienthatthieee ane sitiizeg ltegether featuresmdf the sufaee denedly it
is signifdc ARl j ; i i RO iqg) under
signifi ce;nt ?B)t’ kl)‘lfgﬂg{rﬁ?lga%éjﬁ@&g}gsssetééﬁp%aﬁﬁi@é% ar?g‘ed%?n I‘I%i %ﬁi{\/ug?rdtahe
WO 98/ 13550 functions on the same surface of the pad.

PCT/ PL97/ 00014  Thefd apé afsdpassibleasliclpaghbrrenmeftdsf the élBstic puent i on
restricts turn of rak)Ie in tr of

. ck urve,under, | uenc .| at er,al '
forces, aceordin RveniSe ey BN Ab AR Sige SRl pagag
accordi ng t oare defimed by\esimpia drdior cOmpesie drigondmetdt siogstidal ahdadrur es of

a f ¢ z ; ( ! ahe > o
ol or ' RSt EEsihOgGdal RichBg, cHetBeeBRd (A RRRTEL CodidndB TRl gl;{é?fﬁ*d‘ﬁ”“' "
There are al R¥ipdasdiorampltudensndionphase shift hy adefinite apgle while dlcsor di ng

to the invenjdwinthfabus WhettiHePEiRas8idaP8F Bo8iPRRBIdA rshdRM eéﬁrsigglmad

are defined by a srnple a;&l/ QI conposi trigononetr| c Sinusoi and/or 10

t \
cosi nusoi dal YPRAT'PE Y the glasticerad agcpiringdathe NIvenica e cbreagpriapetyra ng
in  pericsmalielf periamhidtajdma’ﬂad/ammpbdiemahiﬁé _sbuasagddm}‘drf@bkm@wﬂﬁ whi | e
it is a , S, Si; [ r cosinusoidal function
defini nglst hg\ﬁ?\%gﬁ?%gnﬁwg]g% %opfetrhééegﬁ)gﬁ?gagad according to the invention
i s characterized bhete are alseapossiblpesuaidembodimentsl dféhe aipstic pdd t han t he
si nusoi dal ,-,gq@ [ ; td i A ng: i.gde he pad.
There are a?iccgfb? %is i_bﬁ*e‘@?h‘é%ﬁ'é%'iw rrée%sdéo F%\%gge?@t (:h%"%%r(f]asde% Ogé%thr di ng
to the i nverfiRRSIS!Entifes of the pagrargrielyiagbapproxiaataly P E#SPlE andian

opposi te si desnpésitdieigurbrasieictahissidanpng/x icasirklapidy fahaides and/ or
conposite trigononetric sinusoidal and/or cosinusoidal functions
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An el astic Wéhg,s’eé'ﬂ)eci ally under-rail, made preferably from elpggfpll‘c?'”ﬂqﬂé%t iC
or rubber having two opposite sides, c hgar act er i zedi nthat

at least one of its opposite sides is a surface which at Ieast partly Is 5

defined at |east approximately by a sinple and/or corrp

si nusoi dal and/ or cosi nusoi dal functcora on{gat at Iea mzmw

of two opposite sides of the~elastic pad there are rrable br ons
and cavities arranged alternately and chang| ng softly one into

anot her. 2. An elastic pad as clained in Caim1

"
z e d i n .1t elastic pad gspesially wrdem@ilomadrPrigwaly EFOE? H%"Stp’?ﬂé{‘st a
part of all Praf e Maving two o poéu@él Ilsme(slc Ha) r and tad rlieast da ipar, tlha(atfz aI2 | )
cavities are gr ove roL1 s S a
being arr angeoa F?é?ﬂ’g‘? é’lffsfq?rpmsﬁs sidgg R 2 surface(w]@c?}%l Y p‘ﬂ’rf?QY%

el astic pad asdefiredratiidast Gpproxirhately byaa sinsple andfor cwmpoeltel tmgmnomautc :

et o a, SiRLsBY SRARERelrusotdd) {LHBIGH 48 thi: 8t REsLLA S} RoABlor | 1 ne‘s

and/ or curves.
er i z e di twooppesite sides Ofdhe@‘@s‘tﬁpﬂ §1Qi’|9p%f§|méd§|pcﬂ@’§us'z§?ﬂsl%t a part

of all protr USéélnﬁes?‘%)?ramﬂal difernately and(o%)an@rwb abftiyetﬁﬁatxr@o rabthearf al |

cavities are bow s | e each cupola (3) surrounded by four

adj acent bo?hsmg@,aagpla%glérw %f.pcgh aract Er,aggeé'ntoe o sagdl e

shape (5) our surface gnent s of saddl e
shape (%) are aleashen ane efthaienppsitg ddesatpass@ part of aH pr@wsrpgs a

?Ur r Ounf'ed ?y rfdgl'é.r 1adb§1‘éﬁﬂtat%'é%1|@ ?l(tfﬁf aw&b\f.@eg aﬁéigﬁtﬁﬂﬁéfs (suafaaqfae rous2 .
ragnents of s e our c our surface
fragnents of s@dgag aé'ﬁg&é)oé@% ar ahp?'gﬁg% i?ﬁﬁ%’bﬁ%‘y forminga wavy

surface.

3. Anelasticpad asclaimedinClam2,characterized in.that
15 the rolis (1, 1a) and grooves (2, 2a) run side by side along straight lines
and/or curves.

4. An elastic pad as claimedinClaim1,characterized in.that

on one of its opposite sides, at least a part of all protrusions are cupolas
(3) and at least a part of all cavities are bowls (4} while each cupola (3) is

20 surrounded by four adjacent bowls (4} and four adjacent surface
fragments of saddle shape (5), the four bowls (4) and four surface
fragments of saddle shape (5) are arranged alternately, also each bowl
(4) is surrounded by four adjacent cupolas (3) and four adjacent surface
fragments of saddle shape (5), the four cupolas (3) and four surface

25 fragments of saddle shape (5) are arranged alternately.



