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(54) Title: SUSPENDED RAIL FASTENING ASSEMBLY

(57) Abstract: A railway rail fastening assembly,
rail t‘m.md:n:icm3 comprises a pair of elastic members

is removable from the said

for suspending a railway rail (100) at discrete locations along its length above a
(?)forsupporﬁngﬂnehmdoflhemﬂ(lﬂ]),apairofbmbts(@fmapplying
dasu?m?mbm(S).abasepIzte(l)havingﬁrstmdseoondshoddus(SA),mda
) a_achwedgcmemberﬁ)bmngmsatadbetwemanassodmedoneofﬂleshouldcm 3,
bxacket(ﬂmacbymmammﬂlesmdhmlquﬁngfmce,wheminatl&stone (4) of the said first and
baseplate(l)andisheldinposiﬁononﬂmbaseplate(l)bymesaidlataal

4) and an adjacent
secaond shoulders (3, 4)
clamping force.



| ength above the rail foundation. As shown in Figure 1 of the acconpanying
drawi ngs, in one enbodi nent .of such 10 an assenbly the rarﬂ Ee@d\NOQﬂ@$
supported by nmeans of a pair of elastic nmenbers 101 to which a clanplng

| oad i VQPHIGOSH t hr ough respective brackets 102. The desPCEEBI®$2BHDI Ng

| oad i s mai ntained by neans of respective wedges 103 inserted between each
bracket .102 and an 15 associ ated upstand-or shoul der 104 which is fixed to
an underlying rail baseplate 105 secured to a concrete . .sleeper 106. Such
a suspended rail fastenSHGEPENDERDRATTcHARTS SRFRMBEDT at | on and
accordingly is advantageous in an underground rail way system for 20
exanpl e. The applrcants wsh to be able to retrofit such assenblies to
.exi sting sl eeper StPHIREREPRL  H€enhbaRJrrARbRFetror SuSpetidedandiilng t he

exi sting raifastasief desans ly, but also lifting the rail. In an
[ ere there is |little tinme 25 available for

underground rail %%5§f
© track~mai nt enanc %%@% TIBRTAGE- EFRB7PP4LRE rRLILGSUL® IFe a severe
drsadvantag&aimhzynrhbb fasﬁeﬁimgtaﬁﬁéﬁbl Ofint #B1iBhEERB! heb@VeyH i On there

i's provided ral Y4 rail S Ny sse or suspending a railway rai
at discret ergﬁe I ocgr onss%ﬁ%%é‘?‘?s ?eﬁﬁ?ﬁrﬁk%vioﬁaFéPpsf BGRAg: 16F t he
assenbl y commngﬁhuphpqﬁutheﬁr&ihsfmundaﬁbens Asrshswﬁpmﬁtpagukaeghead of
the rail, a Iy Of5 r ng; at er forc
respecti ve Sﬁgs 0 égr : I&éP&g dr%% ég %agﬁﬁl ﬁéoﬁév? b gfr?? d 35
secohd shoub@erEssemmiy the riratl veekd h@nbesssuppohtedeﬂgemaanhebfbern

i nserted beta"‘%ﬁ‘élzafbia%&c?ﬁu&ﬁ}?e@ PN g?O Y 01/ 'tgfggé%{nﬁt 102810

_~2_ of the shoulders and an adj acent bracke reby he sai d
[ateral cl arF PRI, hﬁﬁyghrrgﬁpectlve brackets 102 The de51red

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



| east one of the said first and second shoul ders is rermvte)lgl mNO@%@e
said baseplate and is held in 5 position on the basepl ate S

| ateral clanpin force. Thus, since at |east one of the shoulders is
rermvablvg‘,)“gﬁ@ﬁgasepl ate can be slid into position underPEFEB§/6SIO wi t hout
the need to lift the rail. 10 Simlarly, the baseplate can be renoved, if
desired, by first renoving the or each2renovabl e shoul der. Steel

basepl at es fqé se on wooden rajlway _sleepers are sonetinmes provided with
one or nore® éﬂﬁ/aﬂ@-‘%‘?‘ﬁiﬁ A} as R arerp| braskesvshepebyurtes in 15 -

their upper mifraces ties éﬁ@imwém%ﬁémi@% EoréBQU{vﬂ‘é&eﬁgl%J_gpert ure

~and/ or shoul_der stenlb%gqgkaconj' red so as to allowthe s r to be
t

retai ned —on Sty ERSA lis: WARStSPEPRdt Ehaylessy isenoval and -
i nstal | at i oncenfiethle nfwab|ithes hatild s Eatkd aB8dikNhbtackngauge change
appl i gation ..ot her -situation ene g.different type_or _position of
shoul der i si)roég(’qll}:ﬁrge%.o Sﬁ%? %ﬁsoerpsjﬁ\%]e R?’rrck}té%l%a%"ﬁoﬁ:?ﬁég?lh&}é“@%k- li ke :
stem w der fmrde.s wi dest point than the aperture 25 in the baseplate into
which it is to bewjnserd. that the | de t _be,rotated as it

i s being i nserteg’uﬂlj'{rg’o %ﬁ%ea;aeltfptﬁaé@tﬁﬁe coa’fm eb%fl?'g#g?’éﬁ 5fice installed
merely by tReEMgYFEEIE idie Saseplats can floy celid hined opodhtabher native form

of renovabl grsfagul o : I | ' i hsclosed in the

applicant's ,aLenEg%%fﬁgfbigﬁéx#ﬁ%éj%iggﬁg%q%%gﬁfgg?éﬂ%agagiétenlhaving t he

shape®of an Sifiddrdy | dtheebapeplpte saambs nerovedul HErdesirader bad into

an apertur e fiipxtt henRaseR) AR drheRNerdid ad nﬁh&rmgfned end so 35 as
shou

to accommodate the i nverted_T-shaped stem The der I's then pushed
al ong the apert u%é:e{s%agaaﬁea%ates or use on wooden railway P )
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



I 1 6 JAN 2004 WO 01106061 PCT/ GBOO 02810 -3 the w dene n rgds the
rail, thereby to prevent vertical forces releasing the SﬁguﬁééfﬁﬁmﬂMever,
in this and simlar prior art assenblies the aperture for receiving the

st em of WPSLEHMSL| der extends-into the 5 rail seat area sopaxid®uolergiebeneat h
the rail when it is in place. According to a second aspect of the present
i.nvention there is provided a baseplate-3or use in an assenbly enbodyi ng
the first aspect of the present 10 invention having one renovabl e shoul der,

whi ch baseptheewidepedsendatpwardshatiengad Ishatleéleshy i k6dppavenpe side of
a central arg e : rture, faormed in the plate on-the

ot her side oféfﬂécégn??%?égagggégglgﬁgt%la 2oy Bpertefevekt emdli ng
~substantial | Y218 apdysinédharhpriardarénassenldeofthdeapbat@rewiorei n the

sai d aperturgaésis eehSOcASmt SEPERY her eof rthest from
said central ar j:ﬁ%cati na rrrélans forg &%Idle%“ eg'&?een svajo?‘réos{:lﬁﬁl der on the

a, | )
. said plate. ¥?1ﬁo?ﬁa§h%ﬁ?ﬂe’|3§ 8F FReldssbepeptdr &hemmiblwhenhit 28
basepl ate colwrpEf£sea plate having a pair of apertures forned one on each
side of a central_area.of the plate, _each aperture extending substantially

anay fromthe s@rFCTERPS CQreaSBFOPAe25PaCE, afhdtha Prerendf the said
apertures i sirshapeton otlasrée oipr pybdededl aabagrdb1dr d Heseafsd U#i t from
said centrajaégéﬁb%#c>g%é&giﬁgagﬁe gor %ocatln a renovabl e shoul'der on the
said plate. “Accordi ng i FOCaSpEEE BFPERE Pfeddit BFRRS8A%ON there is
provilded a riomantblen stmwainigroher remseabileh shpudseenblyhfspodyi ng the first
aspect of 1t hg, i @ 1WER" L OP19E"nR038R &' SrEOflyl ey L1 Second
S one side 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
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shoul dAVOPK0EP6lesi red operative position. Reference wil| PGAVGERISORRIAe, by

“way of’
acconpa
art rai
view 5
Fi gure
and 4B
enbodyi
shoul de
sho a
pregg%t
for use
per spec
t he sho
Fi gure
Fi gure

i0

15

20

25

30

35

exanple, to 16 JAN 2004 WO 01/ 06061 PCTI GBOQ 02810 -4 the

nyi ng drawi ngs, in which:- Figure1 (described above) shows a prior
| fastening assenbly, Figure 2 shows a partial cross-sectional sid
of ED® RFCPHBRBYIAY G¥WABGF cdBoirhthe present invention

e

3 Shovs 2FDLEECE! (HESKIINCR MRS SMBY o Yrid U Zrafigures 4A

sho erspective V@Eﬁs of part 10 of.a rail fastening assenbly
ng tHEDPTREBA ASFRUBMY7on; Figure 5 shows a perspective view of a

r for uskiguranzeshodsmanpanfrithe qraseiedtMaitl Wide Fr-oege 6
PEhif ettt €0y Re BB S Sou iy i £ TFHSRE baseplate
ir1inyembbdmnEnt of the present invention; Figure 8 shows a
U dors o SBEETY Bhofly SOpsRanecR VA Tk S e sainisbe or
6; . &k Flgure B;is a further perspective view sinilar to- that of
8. 25 As PI\OWHek Kl 9HE°SR2 80U Petdplde S AU of part

of a rail fastening assembly embodying the present

invention; ' ‘

Figure 5 shows a perspective view of a shoulder
for use in an embodiment of the present invention;

Figure 6 shows a perspective view of a baseplate
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
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.

As shown in Figures 2 and 3 a rail fastening
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
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
between each bracket 6 and the adjacent shoulder 3 or

4, the wedge 7 being held in place firstly by means of

E \_"y"



assenbly enbodyi ng the present invention conprises a steel baseplate 1
above which a rail 100 is suspended by neans of -a pair of, glasti nber s
5 to whi c% a |ateral clanping force is applied through raséej&wé@r
br acket SYQOUBSISL pracket 6 has a base portion 61 which reersGBowoishe
baseplate 1 and has a hole 62 through which a shoulder 3 or 4 extends
upwardly. The desired lateral clanpingJorce applied to the elastic

nmeans of respective wedges 7 inserted 35

menbers 5 if @giﬁtakned bg )
bet ween each- DF acker -5 anGcThetdaPscBrevided @or spectd ve lpmwestgey 7 bei ng
held in plackades sof ythy shenidet WOoR1406061 ti2 MRglAN 2004 PCT/ GBOO 02810

I nterl ockin ' rovided _on-respective ,opposing aces of the
- shoul der 3 %?éﬁé‘g‘%id{’ ?ﬁi %e%%‘émilﬁﬁdmeg'g%%@l ¥ty pase@s ddmearglera 8 whi ch
passes thrompra 4part 4Be ofhohkdeshaubden .3 ok 1o ‘iiri“?ﬂnieF nore 5
det ai k- bel oWeNE e shoulders 4 is.regovable from the baseplate 1,

. the shoul der 4 bei %e%%gf al ‘?%% :8’?1 Fﬁg SpeRldexse 41 15y Temevahley Txram em of
the shoul deltBe RaFepkateyli nthe ashapddenr @ betned ingtkhadBseplate 1 and

sliding thepdyufrdare 4 | y_f the rail 10 area into engagenent
with the basepl ate 1. Tﬁg$ﬁ%§%%%ffﬂglgn%?%é %r&ggaﬁbppgger4the el astic
members 5 alVSFtiE@Ls infReap aprrreneyvibiwedhdanl dhe Bakeplye 1 position

agai nst the stk Iidide aperdns - OlIr show i n_nore det ai
part.af a 15 ra%éﬁ%jﬂfail fasﬁgﬁ?ﬁt gsgéﬁéﬁﬁig%bggﬁyn rPWetgge§@ﬂﬁ
i nveniti on. P&t FREagementy withpbhexbaaeplater act affpel Antieraghape

et i e o
C 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



20 secured for exanple to an underlying wooden railway sl er when the
assenbly is in use. The centre of the baseplate is fornedTSBthwAN rz&]éss 13
for receiving a resilient rail pad 2. Extending upwardly fromthe base
plate 1Wa0yh@6ki de | A of the recess 13 is a fixed 25 shoRCTIEGBOBI2SON t he
other side I B of the recess 13 a renovable shoulder 4 is provided, a stem
of the shoulder 4 being |ocated in a aperture 14 in the baseplate 1. The
t hi ckness of the baseplate 1 is greater in the region of the aperture 14
than in the SER Qf dihofreamehlechhwviderers 3 shes in aseomtedate the

stem of the Jyqmmyabl e shaulger 4.1 Prgded qu_l%l%x?s%}a NP DELes }%ei upper

surface of the baseplate 1 in the region e aperture s flat

and par al | elS4 tHahottH BAgte faveorextands Pasebratsallyso that it is

both as ster@Iﬂl?‘mmqs@@&%I@ieaféeé\éggﬂgffiCi ent depth
for the 1 6 JAN 2004 WO 01106061 PC 0Q/ 02810 -6 stem of the renovable

shoul der 4. When it TR (I7FSS bR i1kl 415 sineldngdy nbwt he :
aperture 14 tisichutfmie idrs Witiot dike esduiids Sibsigpedallky perpendicularly

Wi th respect_ta the rece 13..5 i.n many.-. cases in track the rail is

i nclined, bdt®T ARt a?‘%‘ S & tar@%vseerﬁﬂ%shi%n?i%’tl%ﬂlf:’g Siori zont al .
I n order totdeshimid sirc hhengdriasatritoremfod it Aithé nrébesar esepfF

enbodi nment , e 3+ 13 40 sepl.ate 1 _.has an upper.face which is
i ncl i ned 10%{\% r?a%e%?%?&je tlotqahéegglot %n%zfa%aecel(‘;ﬂb]fc h:'esbgg‘ééﬁ'ﬁ? 1 .at an
angl 20a as stidn desmfEcfute TtheThstdan fape 1€ apprlexi basepyaRe91 I n such -

USSP, 7 Y o o MR e plsl ) denbpgabigekels 0 e
"~ approximately 2.9°. In such circumstances, in order to éﬁ)
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 A
90°. Thus, the angle between the front faceléf 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



15 surface of the baseplate 1 in the region | A of the fixed shoulder 3 is
inclined with respect to the upper surface of the basepla 1 AN ?U@ .
region 1B of the aperture 14 at an angle (3 which is subs I W ce
the angl WQMA6HE i nation of the baseplate | in the 20 regirrT/eBotdze1o ecess
13. Typically, if cx is approximately 2.9, 0 is approximately 5.8. The

fi xed shoul der 3 extends substantially-~perpendicularly with respect to

t he upper surface of the recess 13, i.e. y .:, 90_ Thus, the angle between
the front faseast fsxsh %@M@wl&r@m 4heokoEnk ghbﬁaa%xOfaL thle
basepl ate 1 S the. angle
bet ween t he ft?i(gﬁ@f ace r%geacﬁw&;ﬁoﬁﬁ %‘%}% %ﬁghre?,’g?g 89S 5790, The

‘renpvabl e sh&B¥der jis sipowss .n hﬂiims maa;ukst 3thé nupbgur surfare IPri ses

an upper par bl paddfaih e Xt %’Bj%@ﬁﬁﬁi face t he bas pl ate
1, and_ ‘a | ower ﬁrt or stem 42 |ch ocates &és%o%rde'?ﬁﬁ 3

" apertufe 14 &P h &&&p Ihase tippaalpait far x)écemm.sgoubéer 4 has a

front face 43ectiicly hrege rseo%strh@ adhaibiy. ohe DESRI A9 BETEAH 00 (%
whi ch engage ,w orrgspondl n% serratlons on t roma 16 JAN

2004 WO 01/ 0656F SPIFOimately fhe TrHIof h@nuppt'ﬁrpadt 41 of .
t he shoul der 1étteherme sﬂ)themdx&tatwrﬁﬁém P tHO A4seibi-g1, pbeny

shoul der is S alnt the u r. surface_of the baselatelto

support the. lwg'rt{'(&illuEéd@'lfaa gﬁoﬁtﬁ“é’%a& %’n e fremednore thbﬁg’h it

for reeei vi ngitdee ofsé&her cagltrraﬁ:bgcs& afs ,t hesssaiibly . gdbeveseaydgoel the
inverted letter T such that

?EguL?:L1th g%%%%%.traﬁﬁk¥akgggf%h 026%1HfQQﬁFQﬁRF§K9%b&%%emhlch are
formed, on ebehew) formed in the aperture 14 of the baseplate 1, -
. 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-



10 side of the central post 45, respective grooves 47 forq or ecel vt
cooperating elongate projections 15 (see below) forned {LEthﬁfgp&m@%re 14

of the pkﬁﬁe_l, thereby to retain the shoulder 4 in re 14.
The basggﬁg e is shown in nore detail in Figure 15 G,ééﬁ@#ﬁﬁ#%ﬁ it can
be seen that the fixed shoulder 3 has % front face 31, which faces the
rail when in use, bearing serrations 3%fa which engage wth corresponding
serrations rear ce 32 of the fixed _shoulder 3 has a
part 32a th?%ﬁ%:%ﬁ\ll\%ﬁg%?;fs %grl étlesaia %Oglaes 250f%‘r"c‘?‘g@giiﬂ:ﬁgtﬁﬁesg‘é@ﬁiii ng nember
8 of the asvempipbleOsbouddeaf 4.he Hpsst uim tiHis| embetiitnenthgreacess 13 is
w der than : h ] r .14 .in_the base plate
1 has substg%%ngﬁganzﬁghg%%iﬁﬁé?Fqé%§%$§fggom%ﬁéf%éytﬁ8 ﬁ?@?@ﬁce of the-
pair of el oRghbeshouddsrecti s desiaredh cooperate with respective grooves
47 of the stem 42 of the shoulder 4. The wi der end of the aperture 14 is
just wi de enough to receive the w dened end 46 of the stem 42 of the

shoul der 4 so it can noved vertically into or out of the aperture 30

wi thout rotation. Figures 8 and 9 show a nodification of the baseplate 1.
In this alternative enbodinent, in place of the fixed shoulder 3, the -
nodi fi ed baseplate 10 has a second aperture 14 and a second renopvabl 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 WD 01/ 06061 -

PCT/ GBOO/ 02810 --8 described baseplate 1 so as to acconmpdate the second -

renovabl e shoul-der 4. Thus, in this enbodinent greater flexibility is
achi eved. through the ability to remove both shoulders 4 if desired. .

)



16 JAN 2004 WD 01106061 PCT/ GB00O/ 02810 -9 CLAIMS: 1. A rai '
fastening assenbly for suspending a railway rail (1(14) Zijgﬁéé£§bb4
Iocatloaﬁ) ghlts 5 Il ength-above a rail foundation, the assenbly
conprising a pair of elastic members (5) for supporting REEGRY¥ARS10f t he

rail (100), a pair of brackets (6) for apply| ng a lateral clanping force
to respective ones of the elastic nenbérs (5), a baseplate (1) having first

and 10 sec;g%;§2§glders (3, 4), and a pair of wedge nenmbers (7), each
wedge nenbe jeing i nserted between an associ ated one of the shoul ders

(3, 4) and an adjacent bracket (6) thereby to maintain the said |ateral
cl-anmpi ng fojce, | Ste the said fipst 15 and _second
< shoul ders (3, ﬁ¢§%§gﬁg§é§. (éggéégn i FSPREY Lo F45PERdIng Reld in
posi ti on oanFréWEé’saélllét e(lc(OJ)) Etty dircretia 1a¢mabnglamm@glﬁgr ce. 2. An
assempl y asieh ﬁeweclaal BT first and,second
%? vBih d%ih&ﬁ’rk%% §§%§;%153%9¥ﬁ SIPdim 1 or

- shoul ders (3, ar renovabl e. 3. An asse
2, wherein & PBage® % %E)E“B?el"esac‘”ﬁ)br%@kesumm)rtm@rmedhdam th a

hol e (62) tbfoupk whikagh mM)qsslo@aﬁIec@,@m&gété \A}F’) Qofxéﬁéwfe?fng\ﬁaagl y.
i .

25 4. An' asse claim1l, 2 or erern

alnedl
serrations 3rgbb%59idé’ha5‘ﬁ’1§9p S téh(ﬁ?sRﬁCttﬁée el vefigeherenbers (7)
and each ofeldastiel defrbesis 50 ,Sec Gakagia E@ (hvitg S@Ofét %éet ain each
n Wt t

wedge rrerrbeé 1)_1 i?h ‘dL Si rseg3 05|t| respect

assom ated 2hoOde %& iy d 1% BRI |of Wafae remberecedi ng |

cIa|n1 mhef%}n ehehsuedgehmamﬂem8(03 beimnd dde-sd bR an
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)

5

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
shoul der (3) fixed on one side (A 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,

~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®iathcaiideabfatdwe Klai)d oft ettt @latrega wihkdeiar e:heﬂesla:med with
respect to egch A3 Ot PRL) A s ARSI & Rp 8 R, 0% an end

10

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



10. An assenbly as clainmed in claim9, wherein the upper SurfgiFnﬁA 2304
side (1B) of the plate through which the said aperture (14) S '
parallel to the bottomface (1C) of the baseplate (1). 30 11. An assenbly
as claimed in claim2, or in any one of clains 3 to 5 when read as
appended to claim?2, wherein the said baseplate (10) conprises a plate
havi ng a pair of apertures (14) forned_gfe on each side (1A 1B) of a
central area (13) of the plate, each 35 aperture (14) extending

substantially_.apay fromthe  said ral 13 | at e, wherein-
oaon 00hAN YsokRe, 53 hErcRRRS, 1T L. SpaRs I ek eBoRiSk, N ovi e,
at an end thateah éudthhetebfoﬂusahdsteﬁtomlsai&acéﬂejal hpeat i(h3) peans

" (15) for |OC%%Fleﬁg 3gﬁgtkxg)cfn9v§§§§tﬁﬁgoglder {4) 900 Egﬁov%bgeplate

---12. An asse as c ar ned e upper “surfacé of the
said centraISh@é&d€£3j4isonnChenedldnphatespect to the botton1face (1C) of .

the bagepl atg¢z. (1@h B¥sBublyShs2B8henéd ﬁﬁdcmfm@perwméﬁe gf the
pl'ate on each side (I'A’" 1B) of the said central area 10 (13) are i nclined

. with respect UpPBeEasHréBREr Oft the saidneenbtpd areanbldl 1Bsoiickined
assenbly as ghghnedspce! bMhe, bvbesRi fatde (1ePPSE K N5esept at@ne (1A of

the si.des of ;th | at e _.t hr ough_ whi ch e-of the said apertures (14
extends i s 1519§ EYI@IfFESFhégﬁﬁ?t%n1?%€ etlog YPRET (i %f 30) 14.
“An assenbly piaﬁéabﬁeéat:h s8iifle OfEA Pl 18] abfBt ke tgaid enheiBidirddie bearing

f f h tends substantially dicul ar | th -
Tespeld to (RATeEF 4 ﬁm%da%‘éaﬁ”ﬁ%éé’aﬁéna$h%5‘eas%%r%€e $"16) 720 19 in

use. 15. An aesentl gnglecpai where nBa2y. one of cl ains
: 13. BAn assembly‘as-clalmed 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 eperetive position. |

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



14, wherein the or each aperture (14) for accommodating the r % e
shoul der is shaped in plan substantially like a letter T 25 3%@5%& ZQQI*
assenbly as clainmed in anyone of clains,6 to 15, wherein the said |ocating
- mmeans (15) are fornmed-so ‘as to interlock with cooperating neans (47)

provi ded on -the said renovabl e- shoulder (4). 17. An assenbly as clai ned
in any preceding claim wherein a portion (41) of said at |east one
renovabl e shoul der (4) which.extends ati@we "the baseplate (1, 10) has an
upright bearing face (43) against which a lateral force bears, when the
shoul der (4Haid befanlis'ej ferreas(43) hicd dheitheatsstbul der (4) in a desired
operative pféltl n. -An_ ass as. cl |rTed n Clﬁ%m‘)lﬂif, wherein the

. 16 JAN 200k =12 s%?%e ]a¥|?1§ t ?:Jé“%/qlsljn < %’e‘?r “%ssenbly as

_ cI aimed in cl %I m 17 or 18, when ead ﬁ% ended to claim_16, wherein said
“at. | east. on€? reﬂ?ov%‘fﬁeé’d?ﬁouﬁode? §3t1 Lles "BeFebhettiVeatt dmeeh2)P Ravi ng

' r_means (47) deaovhbler khoklduy Witdlwkksassoct it ivecaidenyg (4mansadily) on the

- sal Paseplalg(LaA0) (LeHER T 84 RGR 6 of NS NQUSEL LY [hSISy ATATM
o means (15) on the said baseplate (1, 10) thereby to locate

the shoulder (4) thereon.

AMENDER CUECET



