16 JAN 2004 WO 01/06061 PCTJGBOO/ 02810 -1- SUSPENDED RAI L FASTENI NG
ASSEMBLY The present invention relates to a suspended rail1 Eagquig@ﬂ4
assenbly. 5 The applicant's patent EP0O758418B relates to a rallway rai
fast eni O AH8WADI y i n which the head of the rail is suspecricgom$28th screte
| ocations along its |ength above the rail foundation. As shown in Figure 1
of the acconpanying draw ngs, in one emicdi nent of such 10 an assenbly the
rail head 100 is supported by nmeans of a pair of elastic nmenbers 101 to
which a clanping | oad EYSEENDED]RATIQ RNSTRNING iASSFEMATA ket s 102. The
desired clanping load is maintained by means of respective wedges 103
I nserted between each bracket,6 102 and an 15 associ ated upstand or shoul der-
. 104 which is fixetht PERFERhdtRY§HhyORarrlBESEpEat @ s05pendededaid a
concrete . Faapaiiddtasshuan@. suspended rail fastening assenbly serves to
reducg vi bration gnd acqg;din |y i$ advantageous I n an underground rail way
© system for 20 eéﬁ)laem’ He Ty p¥i3%5?’§tvxng§ﬂ7 B4phBBappréatesr &y @it such
g_ssenbl : es trmidhwast el | Eepes I :s:%nc_iﬁoaxee_déﬂhblyhiﬁ T’Méiﬁdtm?’%\éﬁ ][aﬂft onl K
i smant | i ng e exi-sting. rai steni.hg asse , . but also lifting the
rail. In an ttl’%nd’irlgfro%%%l?%ef%?gs?}étéﬁgcﬁﬁg?g??%@:éop§ BP0 1tSe 25
avai | abl e f dengticlehovetteramce Wof dundabhboh . cheskhgwnt B Fhigtlke thi s woul d
be a severe d Y Y 246, r el ngs a first aspect.of the _present
i nvention tﬁﬂ%gﬁg%q%%OV|Jgaé§%$é¥+%g§ﬁ gfli?ag?%n?ﬁ§°§§§89%l?ffEPC
suspefdi ng & AgseNpiuithatraikdread BO0| dsasippsraednhyi meahengiEh above a
rai | foundaty : EESAHL Y SRIPES S LE pf e I.c_mepgbers for
supporting %h%gﬁgggﬁ%f the rail, a H%i%@gfegfgc %?saféigﬁgﬁﬁﬁylﬁgd; | at er al
clianpi ng fOﬂ@eaEgﬂﬁégbéépﬁvéﬂbﬁ@%SEﬁCtlve brackets 102. The desired

clamping load is waintained by means of respective

wedges 103 inserted between each bracket 102 and an

15 assocliated upstand or shoulder 104 which is fixed to an |

underlying rail baseplate 105 secured to a concrete
.sleeper 106. Such a suspended rail fastening assembly
serves to reduce vibration and accordingly is
advantageous in an underground railway system, for

20 example. The applicants wish to be able to retrofit
such assemblies to existing sieepers. However, this
would involve not only dismantling the existing rail
fastening assembly, but also lifting the rail. 1In an
underground railway system, where there is little time

25 available for track maintenance work without closing
the track, this would be a severe disadvantage.

According to a first aspect of the present
invention there is provided a railway rail fastening
assembly for suspending a railway rail at discrete-

30 locations along.its length above a rail foundation, the
assembly comprising a pair of elastic members for
supporting the head of the rail, a pair of brackets for
applying a lateral clamping force to respective ones of
the elastic members, a baseplate having first and

35 second shoulders, and a pair of wedge members, each
wedge member being inserted between an associated one



the elastic nenbers, a baseplate having first and 35 seco Eﬂggdgg§4 and
a pair of wedge nenbers, each wedge nenber being |nserted

associ ated one 16 JAN 2004 WO 01/ 06061 PCT/ GB00102810 2 of t he shoul ders
and an MPAY%6I bracket thereby to mmintain the said | atREHGBIYERSH ng
force, wherein at |east one of the said first and second shoulders is
renovabl e fromthe said baseplate and r8-held in 5 position on the

basepl at e by Qﬁlsald Iateral clanp force. Thus, since at |east one of
t he shoul de sﬁé%%ﬁ%ﬂ%ahrﬁékgtiéhﬁﬁﬁbypdsition under

the -rail wmmmaimetmeghitcp 1a&ératlhebxa?d@m§0f§&:&él Arhrelile é{asepl ate

can be remﬁgegé | f des %{éﬂ“ O%J[éeg renovi ng the or eacﬁ renovabl e
shoul der St LY N YRR S PePPRashosldeser d5ar e

somet i mes prmmcdfablm tfrondlos gmid bat&”ﬁ)l/aﬂié eaﬁhoﬂbdﬁéid guch basepl ates

have pertures | 15 theiyr for re jyin he_stem of a

shoul der, t e apart %r%ngﬁ%gfé) %q-fe K&t E‘Bﬁ:g? uFé@™eFnE t o

al | ow t he stfmyater to be retained on the basepl at e duri ng use whil st

d h | e shoul d 20
permtting easy 'Irtﬁ;[@vaémadé éﬁﬁtea#@td 2. fgﬁrﬁké‘?r ego?ﬁ(gﬂergﬁ%%\tfmere;saar e

used in track gauge hange a icatlons or-
di fferent t yseQyk tGhen hefsepsiadid dem ks rssipdl r doto Mbogipdoar  art

remvabl e shauldersdayan Jiasloud i B 96 def Al L ukdest point than

t he a erture 25 in the baseplate into h1t 1TSto Insérted, such
t hat 1Phe sh&ifddrhist the basandates dan be remevedsetf edesm:adr,hé:y

aperture, blﬂlx@%n&@mchﬁdgermée%xory‘a%h stk f@ﬁ@m&‘ the application
mo

of a vertical force er et %lternatlve for renmovabl e shoul der i|
l asep ates Or use on wooden railway ¢

AL

3

sleepers are sometimes provided with one or more
removable shoulders. Such baseplates have apertures in
15 their upper surfaces for receiving the stem of a
shoulder, the aperture and/or shoulder stem being
configured so as to allow the shoulder to be retained
on the baseplate during use whilst permitting easy
removal and installation. Such removable shoulders are
20 used in track gauge change applications or other
situations where a different type or position of
shoulder is regquired.
Many prior art removable shoulders have a hook-
like stem, wider at its widest point than the aperture ?md
25 in the baseplate into ﬁhich it is to be inserted, such i
that the shoulder must be rotated as it is being
inserted into the aperture, but cannot be removed once
installed merely by the application of a vertical force
thereto. An alternative form of removable shoulder in
30 a rail fastening assembly is disclosed in the
applicant’s patent GB1481645B. This type of shoulder
has a stem having the shape of an inverted letter T.
The stem of the shoulder is inserted into an aperture
in the baseplate, the aperture having a widened end so
35 as to accommodate the inverted T-shaped stem. The
shoulder is then pushed along the aperture away from



30 arail fastening assenbly is disclosed in the applicapt.s
(GB1481645B. This type of shoulder has a stem having the1§iaﬁ8%&§%bﬁ
inverted letter T. The stemof the shoulder is inserted into an aperture

in the D¥OMBEN6E, the aperture having a w dened end so 35 parisuomsgi@rmodat e
the inverted T-shaped stem The shoulder is then pushed along the aperture
away fromi 1 6 JAN 2004 WO 01106061 PCI#BOQ 02810- -3 the w dened end
towards the rail, thereby to prevent vertical forces releasing the

shoul der. Hobeeewidenedt bnd andasidsi ithe pEidr, aHeBSSenbbi gset-Baraperture
for receivi t t r.extends {nto the 5 rail ,seat area
so as to |ié0%§%£§?§ ?g%?%gin%%g%g%geﬁgei%%ﬂﬁiéﬁf'/\ JFEYRY- t 8%a second
~aspect of thebp?eandtsinilant pohorhers assembiiided thedaspeteaeel goruse in
an assenbl y,-epdpdyhdorhbesfbhShrasRec I n{_ 10 invention having
one rgémvabl e shoul dg(;r, g/n's%ﬁﬁl %gsg%%q%g%%%%% %ﬁe}c’%ﬁ a%réé‘ﬁaB‘Pﬁg a

. shoul der fi xEbnSEBhe2EPReSOf 28 Eentigl baneatdf tthe il ewhed a0 dperture
formed in thenpbbd€eon the other side of the central area of the plate,

t he aperture ext e#di nﬁ substanti al Ig 15 away fromthe said central area of
the plate, wherein“CPR Qi tCaPeFeGPBY 85PRE e @isdhis REesrWi de, at an end

thereof furtimestnticm shete cest pabvaded, al BeREDIGHE AN 4& iRcghing a
bot h Shoul ders of the assenbly are

renovabl e sk%ég&%lgnethe Sa1i-1d aftg. ISL'{ _
removabl e, tTe 2SRPA NG e E1ESY BFRESTHAR they BRETeE apert ures
formdd® one oimemticn deaving oretrahowabieokhbid dehgt hidmch aperture
wherei n each i rate SoElact b Fre Rafifes By o iigesa tenan end
,:; one gide of a central area of the plate and an aperture
- formed in the plate on the other side of the central
area of the plate, the aperture extending substantially
15 away from the said central area of the plate, wherein
the said aperture is shaped so as to provide, at an end
thereof furthest from said central area, locating means
for locating a removable shoulder on the said plate.
If both shoulders of the assembly are removable, the
20 baseplate comprises a plate having a pair of apertures
formed one on each side of a central area of the plate,
each aperture extending substantially away from the
said central area of the plate, wherein each of the
said apértures is shaped so as to provide, at an end
25 thereof furthest from said central area, locating means
for locating a removable shoulder on the said plate.
According to a third aspect of the present
invention there is provided a removable shoulder for
use with an assembly embodying the first aspect of the
30 present invention or a baseplate embodying the second
aspect of the present invention, wherein a portion of
the shoulder which extends above the baseplate has an
upright bearing face against which a lateral force
bears, when the shoulder is in use, so as to hold the
35 shoulder in a desired operative position.

Reference will now be made, by way of example, to



25 thereof furthest fromsaid central area, |ocating neans for locating a
renovabl e shoul der on the said plate. According to a thir@ﬁagggﬁrzgpqthe

present invention there is provided a renovable shoulder for use wtih an

assenb|WOBWBOAN i ng the first aspect of the 30 present | RCIHFBIOM8IP a

" baseplate enbodyi ng the second aspect of the present invention, wherein a

portion of the shoul der which extends-%4bove the baseplate has an upright
bearing face against which a_|ateral force_ bears, when.the shoulder is in
use, so as RS hRFECTRRNEENGhEERWENgSY ddediiedy:vperative position.

Ref erence will npyghee MdedeBri®eDbIRXAID shokd o 6o AN- 2004 ?1/ 06061
PCTI GBOO 02810_-4.t he_accoppanyi ng dr aw ngs, f% mhig%:- Figurey%i descri bed

above) shoved3FPRiBE &FFSPRLY 7 fastening assenbly; Figure 2 shows a partial.
cross-sectional EBigersi pvshbwsf aapaaitiaNashwsiseassomyy erdodyiag the

present inventigon;,FLgure 3_shows a.perspectjve view of the assenbly of
Fi gu%g 2; Iﬁ”‘gu% elggiﬁk %%%Eﬁ%l’%ﬁoﬁss‘&@gé’cﬁp'@@dﬁ% iﬁ}e Fresendly of a rail
f ast eni ng aswestjorpbodyi ng the present invention; Figure 5 shows a

per spective vie sho for N _an _enbodi t of th resent
i nvention; Fi g\tlj\ér?:g sh%v\ghgﬁge?s%gg %\%gt\ﬁvgew‘%fe“g %fgg'-g};ﬁ aﬁ%sel@’f r-use in
an enbodi maf Bigure Present-invention; Figure 7 shows an opposite side

e S THTs S e o e B b T
i ncR@di ng 1o -dfrehe g%ﬁ%éﬁg assembgy embodying the present
invention; ‘
Figure 5 shows a perspective view of a shoulder {0
for use in an embodiment of the present invention;
Figure 6 shows a perspective view of a baseplate
15 for use in an embodiment of the present invention;
Figure 7 shows an opposite side view of a
baseplate for use in an embodiment of the present
invention;
Figure 8 shows a perspective view of part of a
20 rail fastening assembly including two of the shoulders
of Figure 5 and a modified version of the baseplaﬁe of
Figure 6; and
Figure 9 is a further perspective view similar to -
that of Figure 8.

25 " As shown in Figures 2 and 3 a rail fastening

E \_"y"

assembly embodying the present invention comprises a
steel baseplate 1 above which a rail 100 is suspended
by means of a pair of elastic members 5 to which a
lateral clamping force is applied through respective
30 brackets 6. Each bracket 6 has a base portion 61 which
rests on the baseplate 1 and has a hole 62 through
which a shoulder 3 or 4 extends upwardly. The desired
lateral clamping force applied to the elastic members 5
is maintained by means of respective wedges 7 inserted
35 between each bracket 6 and the adjacent shoulder 3 or
4, the wedge 7 being held in place firstly by means of



of Figure 5 and a nodified version of the baseplate of Figure 6; and
Figure 9 is a further perspective viewsimlar to that oa égﬁﬁhi .25 As

shown igwgigyres 2 and 3 a rail fastening assenbly enbodyi ent
i nventi 2 H@ﬂses a steel baseplate 1 above which a rarPCTAdM00Z=R10

suspended by neans of a pair of elastic nenbers 5 to which a |ateral

clanping force is applied through respeciive 30 brackets 6. Each bracket 6

has a base Pg é%pg 6%.mhich rests on the baseplate 1 and has a hole 62

through whith & should8r S8 ERTA0BRt PREYideracH yeshertdess rampos atgr al -

cl anpi ng f orfeceppbf edhé oshbalakassi 6rmanBaws the i@d@? Rt ?ﬁd by means of
an e adj acent

respective Wﬁggﬁﬁd? Inse tgg 35.betme§$ each br.acket
- shoul der 3 or % “the g~ 7 bl REPEY B midcd masegsy tiyrauging of WO -
01/ 06061 -5 PESY /8 2004t RETEIEBANIE28200irner | Ak iche 1SakR ii?ﬁ%no%[é)\’i ded
on-regpect i a1 0PPPSIhEow f ACES. Of £t shoul der 3 or .4 and the wedge 7 and
. secondly by a secu?%%goﬁhnﬁ§§88£ahggﬁ EgggggeFﬁréudﬁ Femexableg fgjon he
' shoul der 3 te Lagepkats al nethe nshonddsrdat bielinkeiawr a0nedfid hayshoul ders
4 is renovallassddiee they , ot houl der 4. bei installed in the
basepl ate 1 b i%ﬁﬁﬁ?ing.gaﬁfﬁéf%fn%h% §ﬁ8§|§grq e 9@PP§§%F]¢ into an
aperture foMfEd-i5rthe Hbkepataprertund Sordedginhehehbukdpiatd ateral |y

il T s S At e AR e s
eep the refdvab @ thdh meRt (Wi hi khe pbasepdategai nsThehdabasteIof the
apert ure. Ficdamesindf fotel BysfiDied e S0ERe det 2kt 1 BafEnBL B 5187531 | Wy rail
fastening agasly AMAL Mhd "Bl SSSY shoulder 4 firmiy ;
© y in
position against the back of the aperture.
Figures 4A and 4B show in more detail part of a
15 railway rail fastening assembly embodying the present
invention. The steel baseplate 1 is approximately
rectangular in shape except at the corners where the
baseplate 1 has ears 11 formed with respective holes 12
for receiving bolts whereby the baseplate can be
20 secured for example to an underlying wooden railway

sleeper when the assembly is in use. The centre of the

baseplate is formed with a recess 13 for receiving a
resilient rail pad 2. Extending upwardly from the base
plate 1 on one side 1A of the recess 13 is a fixed

25 shoulder 3. On the other side 1B of the recess 13 a
removable shoulder 4 is provided, a stem of the
shoulder 4 being located in a aperture 14 in the
baseplate 1. The thickness of the baseplate 1 is
greater in the region of the apertﬁre 14 than in the

30 region of the fixed shoulder 3 so as to accommodate the
stem of the removable shoulder 4.

Preferably, as shown here, the upper surface of
the baseplate 1 in the region 1B of the aperture 14 is
flat and parallel to the bottom face 1C of the

35 baseplate 1, so that it is both as strong and as thin
as possible whilst allowing sufficient depth for the



I nvention. The steel baseplate 1 is-approximtely rect anggl r in shape
except at the corners where the baseplate 1 has ears 11 f Ef‘lre_diA ﬂ[]lf
respective holes 12 for receiving bolts whereby the baseplate can be 20
secur ed WOAL8806hpl e t o an underlyi ng wooden railway sl ecREr/GRIOZ31NE
assenbly is in use. The centre of the baseplate is formed with a recess 13
for receiving a resilient rail pad 2.-&xtending upwardly fromthe base
plate 1 on one side |A of the recess 13 is a fixed 25 shoul der 3. On the

ot her side |sen ehdhedmrovidle showlddr et shddheerid bseptiel ded, a stem

of the  shouldlgsedhhel il Reat o 181 1R APSFLIS 1dnl Napbierbasegl ate 1. The

t hi ckness of the bhasep] ate greater 1n t regi o e aperture 14

than in the S didh s tﬁi@ﬁti etre irsthends Fwestantbaddyomodat e t he

stem of theﬁ&@é&ﬁbi@l%{ﬂty QErcH ré%ﬁéc@iaé&mhésré:?@g\e hgre, the upper
surface of the |ate 1 in the region 1B of. the aperture 14 is flat

and pdrallel tot ¥ GAFeRt e d THCH FhSFkkepf aiBoiingd. tBaL it is
both as straig andfascd im witicpased bissednlstisl Foveaq suf ficient depth

for the 1 6,JAN 20Q4 WO Q1106 PClI YGBQO/ 02810 . -6 stem of the renovable
shoul der 4. XWFef D?f'at}se fPﬁ]e ﬁ‘%ﬁ) G%gtﬁ}{ﬁd%fc@f +%<=i@~atm1np & t he :
aperture 14 tlmudaitihdn ithe fpmﬁeﬁtac&n&md:amﬁlmsé aaﬁéd:@hlsylpebmendi cularly
with respec S cas |n1rack he rail is

i ncl i ned, bttf &J&%;J %Cé' (%%‘sv\h chr Iﬁeexya‘{:‘s‘:=1 %/1‘?% *?t%ﬁﬁ £8edyr i zontal |

I n ot@er toWaGﬂn mm um@hmélqmnoffactme.cr amT il thas«ppmaeat 1

enbodi nent %qr%l‘ﬁ_ls e which is
i nclined 10 WI ;%ﬁf re pect to th ot ?{;m ace 1C of %f g ?‘a?% 1 at an _.
angl e a as SEPRPXimatiedyr @ -2 - Ty gic suck @%rﬁslmStances in Order to )

allow the use of identical brackets 6 and elastic
members 5 on both sides of the assembly, the upper
15 surface of the baseplate 1 in the region 1A of the
fixsd shoulder 3 is inclined with respect to the upper
suriace of the baseplate 1 in the region 1B of the
aperture 14 at an angle P which is substantially twice
the angle of inclination of the baseplate 1 in the
20 region of the recegs 13. Typically, if o is |
approximately 2.9°, B is approximately 5.8°. The fixed
shoulder 3 extends substantially perpendicularly with
respect to the upper surface of the recess 13, i.e. v &
90°. Thus, the angle between the front face of each ;n)
25 shoulder 3, 4 and the local surface of the baseplate 1 )
on both sides of the baseplate 1 is ~ 90°-¢¢, and the
angle between the front face of each shoulder 3, 4 and
the recess 13 is ~ 90°.
The removable shoulder 4 is shown in more detail
30 in Figure 5 and comprises an upper part 41, which
extends above the upper surface of the baseplate 1, and
a lower part or stem 42 which locates the shoulder 4 in
the aperture 14 of the baseplate 1. The upper part 41
of the shoulder 4 has a front face 43, which faces the
35 rail when in use, bearing serrations 43a which engage
with corresponding serrations on the wedge 7. From a



approximately 2.9. In such circunstances, in order to allow the use of

I dentical brackets 6 and elastic nenbers 5 on both sides iﬁihgghfiﬁggbly,

t he upper 15 surface of the baseplate 1 in the region A o ‘

shoul der WO 91906p¢ic] i ned with respect to the upper surface rfT/GBevdzerepl at e
1inthe region 1B of the aperture 14 at an angle (3 which is _ .
substantially twice the angle of inclination of the baseplate I in the 20
region of the recess 13. Typically, if cx is approximtely 2.9, 0 is

appr oxi mat el yeg8. fapee 44 xdd thehowper p%a:etxtendéfstdhfét taﬁbuald@t 4 13, ie y
er pendi cul ar ecty r_surface o e.recess I.e.
I.O' P 90 Thustl,ﬁét e an e}’rﬁgaetwe"{éog3 tlﬂ? é%?ztorf %% %ﬁ@h yheghbheger 3, 4

-and t he |oca|shaﬂlfd@creneﬁ ihalssas sanse Eﬂganrstbothesuﬁparofsut‘lﬁadéasﬁ)l ate 1
is 90-a, andtiRe pagiadetinvgen Stljﬁjglr@ d%ér a%go‘gj_d ach shgﬁﬁ?g Q%t 54}__1 and

the recess 13 is 90. "The renovabl € “shoul 'S Shown™in
"in Figire 5 ROFEEGHA%Redasm %6}5@@ pditouglh ifhi £or wecerdsngbuhe t he upper

surface of ta@dm&sie@ aletbbr BNGE étﬂé)\%sé?&ﬁ Orrﬁé#éﬁ ¥hi gl It?l(éat es the
shoul der 4 in erture 14 of the haseplate 1 per “par of
t he shoul der ® ilqll‘ig fppFrorimakaish ?%e‘%om@@wamvmsn& n use,

beari ng serr aettes 43a;mmtmi cha@ngage s(%ﬂiﬂ flzi(l{arsic?%é)o%z&hmtgﬂ f‘;{,{,g&l S On42h§f
wedge 7. Fro JAN 2004 --7 rear face
thegupper paRl%ﬁllgoV . gh(?\égdggs/ otvﬁer“glé‘%e Hs tPEpPoronpeithen 44a
whi chl0when ehde S:tfomheelcensmﬁ. pest RSYr reaagridtsivd @rw@@g a4r gage of

t he basepl at rtlon 44a has a

RAk Ider 4. The. sup ort
hol e throughgeé ?gli ece°§EEg%%ﬁ§h S CETATy BRSMRS %?Qﬁ }%e 2SSenbly. The
'stem 42 of th@loyhoﬁpé“élﬁ@lnafrhapgp@mtm:teelly& tdfe e rhadeplateVvest ed .

thereby to retain the shoulder 4 in the aperture 14.

The baseplate 1 is shown in more detail in Figure
i5 6, from which it can be seen that the fixed shoulder 3
has a front face 31, which faces the rail when in use,
bearing serrations 31la which engage with corresponding
serrations on the wedge 7. A rear face 32 of the fixed
shoulder 3 has a part 32a through which there is a hole
20 for receiving the securing member 8 of the assembly.
One end of the aperture 14 closest to the recess 13 is
wider than the other, such that in plan the aperture 14
in the base plate 1 has substantially the shape of a
letter T, owing to the presence of the pair of elongate
25 projecfions 15 which cooperate with respective grooves
47 of the stem 42 of the shoulder 4. The wider end of
the aperture 14 is just wide enough to receive the
widened end 46 of the stem 42 of the shoulder 4 so it
can moved vertically into or out of the aperture
30 without rotation. _

Figures 8 and 9 show a modification of the
baseplate 1. 1In this alternative embodiment, in place
of the fixed shoulder 3, the modified baseplate 10 has
a second aperture 14 and a second removable shoulder 4.

35 Thie baseplate 10 is thickened in the region of the
second aperture 14 as compared with the earlier-



letter T such that the stem 42 has a central post 45 mﬁt@ a 9&@e§6ﬁ4end 46
above which are forned, on either 10 side of the central gsJ 3, _
respect {¥fo ves 47 for receiving cooperating el ongat i iaons 15
(see below) torned in the aperture 14 of the baseplate %ﬁﬂﬁgﬁﬁﬁﬁb® to
retain the shoulder 4 in the aperture 14. The baseplate 1 is shown in nore
detail in Figure 15 6, fromwhich it cdn be seen that the fixed shoul der 3
has a front . [ es the rail when in yse, _bearin errations
3la which eﬁ%%%%l%%Fhw%g%p%%%bn|r%} %%r?%l?%ﬁgmﬁﬂaFﬁg Rgﬁg§e7gn_ rear face
32 of the firragvabeuisbienl8erns .a s 32bn ttinbsgembbidtinehbegeehses hol e 20

for receivi : I: Qg . end of the
aperture 14-92 ogg’g’g’?g !tl%eég}%’;e%?)%é&%ﬁg%%l%ﬁgg?hg??ogﬁch that in
pl an the apbpthr ehopldegst he ifagiesizad®. 1 has substantially the shape of a
letter T, owwng to the presence of the pair of elongate 25 projections 15
whi ch cooperate with respective grooves 47 of the stem 42 of the shoul der ;
4. The wider end of the aperture 14 is just w de enough to receive the

wi dened end 46 of the stem 42 of the shoulder 4 so it can noved vertically
into or out of the aperture 30 without rotation. Figures 8 and 9 show a -
nodi fication of the baseplate 1. - In this alternative enbodinent, in place
of the fixed shoulder..3, the nodified baseplate 10 has a second aperture
14 and a second renovabl e shoul der 4. 35 The baseplate 10 is thickened in
the region of the second aperture 14 as conpared with the earlier 16 JAN "
2004 WO 01/06061 - PCT/@BOO 02810 --8 described baseplate 1 so as to
accommodat e the second renovable shoulder 4. Thus, in this enbodiment .
greater flexibility is achieved. through the ability to renove i



both shoulders 4 if desired. 16 JAN 2004 WO 01106061 PCT/@O(:J&K&&B -9
CLAIMS: 1. Arailway rail fastening assenbly for suspendi [ @éy r ai

(1(14) ' te locations along its 5 | ength-above a rail foundation,

t he assm%&@%%ri sing a pair of elastic menbers (5) fRCHGBYYRBIONG the
head of the rail (100), a pair of brackets (6) for applying a lateral
cl anping force to-respective ones of t R€~el astic nenbers (5), a baseplate
(1) having b nd 10 second shoulders (3, 4), and a .pair of wedge
menbers (77, - wedge nenber (7) being inserted between an associated
one of the shoulders (3, 4) and an adjacent bracket (6) thereby to

mai ntai n the sai : ' e,_Wherein at | east one of the said
~first 15 an%'sec%hg%%hgﬁbaé%%E?EE é#%ﬁ SV ABP fs%ﬁ1?“%9§%¢an9b§seplate
(1) and is kefdvay gedilid®n athdd atbocdtijoly ahengaigds! at er al
cl anm ng folefqtd. =fdvas e HY | Ed i ' erein both the
“said first andggec'o d hou%ﬁs%ﬁ% are’ Z%ﬁérgén%%/%%}?g SOMRRIEERENnbl y as
clai med i n 8 BRAT196r ©2-38kH&r &qv&@r%a@ (X i aupyen)ing thehhbadcket (6)

i s providedofi the galial €1083), & wiﬂhéﬁgésﬁgﬁg{%@fﬁﬂg \'M(qg,r ei.ﬁ)

extends upwardly. 25 4. An.,assenbly as clainmed In ¢
i nterl ocki ng g@¥?§?ﬁoﬁ}agﬁéﬁ&  Qﬁéj§91§9§99qtiﬂeeﬁﬂﬁﬁ of the said wedge
"elajg cach uggde mRITaL (7N Ges o Pzt o W T Shhct 30 (o
t he "associ a?eéé\gsﬁou er“E3: zf)a' 8 'Ar‘?r’iéerﬂf’r & dedgredembens precedi ng
claim whet? n eachswizdgehaemibers (73, bBimNd ida-tserl bAssds, an
g associated one of the shoulders (3, 4) and an adjacent
bracket (6) thereby to maintain the said lateral
clamping force, wherein at least one of the said first
15 and second shoulders (3, 4) is removable from the said
baseplate (1) and is held in position on the baseplate
(1) by the said lateral clamping force.
2. An assembly as claimed in claim 1, wherein both
the said first and second shoulders (3, 4) are
20 removable.
3. An assembly as claimed in claim 1 or 2, wherein a
base portion (61) of each bracket (6) is provided with
a hole (62) through which the associated shoulder (3,
| ' 4) extends upwardly.
© 25 4. An assembly as claimed in claim 1, 2 or 3, wherein
interlocking serrations are provided on a part of each
of the said wedge members (7) and each of the gaid
first and second shoulders (3, 4) so as to retain each
wedge member (7) in a desired disposition with respect
30 to the associated shoulder (3, 4).
5. An assembly as claimed in any preceding claim,
_ wherein the said shoulders (3, 4) and the said wedge
members (7} are provided with respective holes for
receiving securing members (8) therethrough, whereby
35 the wedge members (7) are secured to the said shoulders
(3, 4).




menbers (7)
menbers (8)
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are provided wth respective holes for receiving s ri
t her et hr ough, whereby 35 the wedge nenbers (7) are gggunagﬂN 3004
the said shoulders (3, 4) _ 16 JAN 2004 5 10 -10- 6. An assenbly as

claimed in claiml1, or in any one of clains 3 to 5 when read as appended
wherein the said baseplate (1) conprises a plate having a
fixed on one side (1A of a central area (13) of the plate
and an aperture (14) fornmed in the pl awe on the other side (1B) of the

to claiml,
_shoul der (3)

~central area6(13) of t%&g}l{ate f](;r ac mm ting a renovabl e shoul der,
an]t ai

the aperture®{ 14)2%x3 2% SUbsTanti &t 1Y V¥ romYhe ™ $41%d CEntral area
(13) of the gf atlbrimield eim Fohdlesralzdaacapr&r tapgeer(dkﬁ:) tics csﬂmmed,so as-to

id t f t
eans (15 aiefoh, LETE0la Mdfed O MUbAEUL A B2 Liping Doat o

- -An assenbl y asshkowlged (%) cfided GJH\M‘fl:ﬁeﬂJrﬂGt hielApladft ea |®Dttmadk@rraa1 t'he
region of the #pess Ufge (ﬁfatel%ﬁ&% Ie{bémfeeggm Hodds fiirxagheshoul der

(3)'. 8. An
(31) of the

said central.

- of the basepﬁ‘@ﬁ g

assenbly as clained In claim6

wherein a bearing face .

Bi3deR %rhowﬁe?tlz% Hifde Edr Af dhe (@endralg azge ddsbnbly as |
clainmed in ay e Pfatd afss &é@m&&&nmrﬁ@MéJmﬁmwﬂ ace of the

ar ea

3 | d th t. t.q the bot | C
ot B D e GO L fredt e AP | of

" the plate oms®iathcaiiteabfatde Gl )d oft ettt a1 atrega wWhkDeiar e:heﬂesla:med with

respect to e
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as . C!L%I nmed i

thereof furthest from said central area (13), locating

means (15) for locating the removable shoulder (4} on

the said plate.
7. An assembly as claimed in claim 6, wherein the

‘plate is thicker in the region of the aperture (14)

15

20

25

30

35

“than in the region of the fixed shoulder (3}.

8. An assembly as claimed in claim 6 or 7, wherein a
bearing face (31) of the fixed shoulder (3) has
serrations (31a).

9. An assembly as claimed in any one of claimg 6 to
8, wherein the upper surface of the said central area
(13) is inclined with respect to the bottom face (1C)
of the baseplate by a first angle o, and the upper
surfaces (1A, 1B} of the plate on each side of the said
central area (13) are inclined with respect to each
other at a second angle B, where P=2c.

10. An assembly as clalmed in claim 9, whereln the
upper surface of the side (1B) of the plate through
which the said aperture (14) extends is parallel to the
bottom face (1C) of the baseplate {(1).

11. An assembly as claimed in claim 2, or in any one
of claims 3 to 5 when read as appended to claiﬁ 2,
wherein the said baseplate (10) comprises a plate

having a pair of apertures (14) formed one on each side

(1A, 1B) of a central area (13) of the plate, each
aperture (14) extending substantially away from the
said central area (13) of the plate, wherein each

R



upper surface of the side (1B) of the plate through which the1ﬁ?Lﬂ%§ p94
aperture (14) extends is parallel to the bottomface (1C) of eg dt'e

(1). 30 11. An assenbly as clained in claim2, or in any one of clains 3
to 5 when read as appended to claim2, wherein the said baseplate (10)
conprises a plate " having a pair of apertures (14) fornmed one on each side
(1A, 1B) of a central area (13) of the plate, each 35 aperture (14)
extendi ng substantially away fronrthe sard central area (13) of the plate,

wher ei n- each 1 JAN 2%04 -1% 2§4$ ert res él4€ I s_shaped so as to
provide, at gn BFdSPAEr BBETFUFERe r6ﬁ1§ ?Be efi? r &P ?egrfiég | ocati ng
means (15) fat hncandnghareefpéutthesteﬁbumbkaldsbemtﬂel éﬁéaohlﬂhe sai d

“plate -12. nhl cl n 1, wherei urface
—:of the said ge%??g a%ggﬁ é?h?ﬁg?%c}§%% m% T &SBEC ¥ﬁﬂgggg%§nrface
(1C) of .the %h@@bﬂare(4119y bheasaidsplabngl e a, and the upper surfaces of .

| the piate 0R 2€aC AnS hagehibly aéB%IQimé&elﬁaéﬁafﬁniiEﬂwﬁﬁf@iﬂotﬁé3) are
inclined with respect to each other at a second 8%3 ere 13=2a. 13.
} st f

- An assenbl y HPPerasHEdarg efarhei1vaidhesrtral neregp eelibpedone (1A)

of the sidesy9tnt bespbatetot Bheusbtmhcba@eemf:) the s banspiares (14)
extends is 12 g rallel to the bottomface (1C) of the asephﬁ%e (10) 14.
An assenbly 4% EIQYWEd Fﬁsﬁn?nﬁﬁﬁ ¥ ¥R e UpReT (BT t%%ebearrng

“face of each p3hesl dar eadh éideeXLEthBBubﬁtemﬁ|§éid’¢&ﬁ¢xﬁmhdwéﬁrly Mﬂth
[esPegh 0, (nysatd Sembealoaten (ol hen he Bosehlale (1,10) 20 ie in
or each aperéacendléhgierBacwbenadﬂ%mng the renovable shoulder i s shaped.
in plan SUbsigvtighlgsggégleras-claimed in claim 12, wherein the :
upper surface of one (1A) of the sides of the plate

through which one-of the said apertures (14) extends is
i5 parallel to the bottom face (1C) of the baseplate (10).
14. BAn assembly as claimed in any one of claims 6 to
13, wherein the bearing face of each shoulder (3, 4)
extends subsgtantially perpendicularly with fespect to
the said central area {13) when the baseplate (1, 10}

20 is in use.
15. An assembly as claimed in any one of claims 6 to

14, wherein the or each aperture (14) for accommodating the
‘removable shoulder is shaped in plan substantially like a
letter T -

25 16. BAn assembly as clalmed 1n any one of clalms 6 to
15, wherein the sald locatlng means (15) are formed so
as to 1nterlock with cooperating means {47) provided on.
the said removable shoulder (4).

17. An assembly as claimed in any preceding claim,

30 wherein a portioh (41) of said at least one '
removable shoulder (4) which extends above the
baseplate (1, 10) has an upright bearing face (43)
‘against which a lateral force bears, when the shoulder
(4) is in use, so as to hold the shoulder (4) in a

'35' desired eperative position. |

18. BAn assembly as claimed in claim 17, whexein the



~letter T 2530 35 16. An assenbly as clainmed in anyone of cl aijms, 0 ,
wherein the said | ocating neans (15) are fornmed so as to int e{%osﬁ[-\&i Zgﬁi

cooperating neans (47) provided on -the said renovabl e- shoul der (4). 17.
- An assenbly as clainmed in any preceding claim wherein a portion (41) of
said at | east one renovabl e shoul der (4) which extends above "the A
baseplate (1, 10) has an upri.ght bearing face (43) against which a | ateral
force bears, when the shoulder (4) isi2+ use, so as to hold the shoul der
(4) in a desired operative position. _ 18. An assenbly as clained in claim
17, wher ei n gdisl Meaim fHce 1R sia ddmaatiendy face (43) is serrated. 19.
An assenbly . as clJainmed i,n-claiml1l7, or 18 en read as, appended to claim
16, wherei nlsg'ai DTN LY rhAed s "i'JJrIBef?i ?IEIHSESmée?especti ve
~stem (42) havin nmeans (47) for_interlocking with an assaqci ated | ocating
" means (15) roer{i“it%‘eS sHRFWESepiat 811" 18y FRefely £219 oekt é°2Fhe ¥foul der

';(4)Atgereomﬁmébhﬁléﬁshoﬁldéﬁ11ncludes a respective stem (42) having
means (47) for interlocking with an associated locating

means (15) on the said baseplate (1, 10) thereby to locate
the shoulder (4) thereon.
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