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extra mass, which is Railway lines running through cities necessarily
5 pass close to people’s homes and offices. Most urban
railways run with steel wheels on steel rails, a system .
- which has greater inherent tendency than rubber wheeled
road traffic to generate high dynamic forces which can
lead to unacceptable levels of noise and vibration. It
10 is, therefore, important that railway track structures
are designed to minimize this po;ential problem. One
possible solution would be to resiliently support the
track and make the mass of the resiliently supported
track structure as large as possible. Another possible
15 solution would be to make the support stiffness as low
as possible.

Increasing the track mass tends to be very
expensive, because it means that supporting bridges
must be made stronger, and that tunnels must have a

20 larger bore to accommodate the extra mass, which is
almost always provided as some form of concrete

structure or slab.
Reducing the stiffness of a conventional rail
 support system, in which a resilient pad, or resilient
25 baseplate, or a resiliently mounted sleeper is provided
between the foot of the rail and the track foundation,
is limited by the need to avoid unacceptable levels of
lateral deflection of the rail head when lateral loads
are applied thereto. In such systems, the largest
30 vertical deflection which can be safely allowed is
generally no greater than 2 or 3 millimetres.

In order to overcome this problem, it has been
suggested that the rail could be suspended under its
head on continuous rubber supports supported by metal

35 brackets. Such a system allows larger vertical
deflections of the rail to be safely accommodated, for
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WO 96/ 27709 ateral rail head deflections do not PE?PEBQB?EEB&% the
rail is supported much closer to the line of
application of forces than on a conventional fastening.
5 The rubber supports are held in position by rigid metal
parts. The assembly is held together by the use of
bolts_passing through the web of the rail and through
the brackets and rubber inserts. Such fixing requires
the rail to be drilled at regular intervals. 1In
10 alternative designs, the rail is again suspended on
continuous rubber supports, but is located in a
continuous concrete trough. The rail no longer needs
to be drilled and the assembly is held in place in one
design by plastic keys, and in another by clamping
15 plates, which are bolted down into the trough and
locate the rail in position.

The track support systems described have been
conceived with the primary objective of reducing
vibration transmitted through the track to a minimum.

20 This results in two significant features of their
design. Firstly, the rail is continuously supported,
so that there is no variation in track support
stiffness along the length of the rail - this is done
with the intention of eliminating harmonic excitation

25 as a wheel traverses the track. Secondly, the
fastening is designed so as to have a low vertical
stiffness, and for this reason any load applied to the
elastic support elements is deliberately minimised,
since the stiffness of the elastic elements generally

30 increases as load is applied thereto. 1In one design,
disclosed in EP-A-0620316, the position of the side
supporting elements is adjustable laterally, with the
aim of achieving correct rail alignment with minimum
compression of the continucus elastic elements.

35 However, there are considerable practical
difficulties in the installation and maintenance of the




exanpl e approximately 5 or 10mm Correspondingly large lateral rail head
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design. Firstly, dh&d@idraek tRB FRVPUSY SHHIPUH @the supports must be
bent to the appropriate radius, and the rail drilled at
appropriate locations. The opportunity for errors in
the calculations required, and in the accurate bending
of the compconents, is large. The continuous support of
10 the rail in both types of system can make it difficult
to achieve a satisféctory combination of uniform
support characteristics and accurate line and leﬁel of
the rail, since rail alignment is surveyed and
corrected at discrete points along the rail. In the
15 second type of system, a continuous trough must be
provided which is sufficient to provide the correct
track gauge. This is not always easily achieved, given
other constraints on track design.
In both systems the rail is concealed and not
20 easily accessed. This makes many of the routine
maintenance procedures which are required on a railway
track, for example inspection, changing of worn rails,
repair of damaged rails, or replacement of rubber
components, much more difficult than on a conventional
25 non-resilient track fastening where all the components
are easily seen and are easily accessible.

. It is, therefore, desirable to provide a system
for resiliently fastening a rail, in which the benefits
of supporting the rail under its head can be achieved,

30 but without the practical drawbacks of existing

systems. .
According to one aspect of the present invention

there is provided a railway rail support assembly, for
resiliently suspending a railway rail above a track

35 foundation at discrete locations along the rail,
wherein the assembly has rail supporting means through



so that there is no variation in track support stiffness along the Iength
of the rail - this is done with-the intention of elimnating harnonic
excitation 25 as a wheel traverses the track. Secondly, the fastening is
designed so as to have a |low vertical stiffness, and for this reason any

| oad appl ey he el astic support elenents is delibera 100 sed,
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resistance to longltudlnal creep therethrough of the i
rail. Because the rail is ‘not supported contznuously
5 along its length, but only at dlscrete locatlons, the
volume of the elastic members and metal brackets
required is reduced as compared to continuous support
systems, and the assembly can therefore be produced
more cheaply '

10 It should be noted'that in the continuous Support'
systems of the prlor art resistance to longitudinal
rail movements, a requlrement of most rail fastenlng
systems, arises only as a result of the large area of
contact between’the elastic supports and the rail, not

15 because of any significant load applied to the rail
through the elastic support. In designs using bolts
located through the rail, the bolts obviously provide
an ultimate limit to the amount of longitudinal creep
that can occur. However, it is not desirable to rely

20 on the bolts in this way, since such loading could
cause failure thereof.

It had previously been thought that continuous
support of the rail was necessary in order to achieve
large deflections and so prevent large stresses which

25 would occur at the edges of discrete assemblies. In
addition, such continuous systems were believed to be
necessary in order that harmonic excitation of the rail
could be avoided. However, the applicants have
recognised that, at the levels of support'stiffness for

10 which the support system will generally be designed,
the iength of bending waves in the rail is sufficiently
long that the apparent difference of track support
stiffness at respective positions above such a discrete
assembly and in mid-span between two adjacent such

.5 assemblies is very small. In addition, a discrete
assembly embodying the present invention can be
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Any harmonlc excitation due to variations in support
stiffness ‘along the length of the track is therefore
inconsequentially small. So the good vibration
reducing properties of a continucus support system can
to a very great extent be retained in a discrete system
embodylng the present invention. As an additional
consequence of the small change in support stiffness
along the length of the track, there is no tendency for
there to be increased rail stresses at the edge of
discrete assemblies embodying the present invention.
Resistance to longitudinal rail movement in an
assembly embodying the present invention is provided

~without the need for additional and separate rail
anchors or fasteners. 1In this respect, because the

volume of elastic support in a discrete system is
reduced as compafed to a continuous one, which would
otherwise decrease the support stiffness, a lateral
load can now be applied to the elastic elements in each
discrete assembly without increasing the track
stiffness per metre of track (track modulus) where such
assemblies are used as compared to an egquivalent
continuously supported track. Indeed it is necessary
to apply a clamping load in the discrete assembly in
order to offset the decrease in contact area between
the elastic support and rail. This clamping load,
applied in a lateral direction, serves the same
function as the vertical clamping load applied by the
fasteners in conventional unsupported track, namely to
limit longitudinal movements'in continuously welded
rail. Resistance to longitudinal rail movement can be
further increased by shaping the elastic elements and
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repair of dammged rails, or replacement of rubber components, much rore
difficult than on a conventional 25 non-resilient track fastening where al
the conponents are easily seen and are easiTy. accessible. It is, therefore,
desirabl e to provide a systemfor resiliently fastening a rail, in which

t he benefy upporting the rail under its head can b§F§%H8ﬁ¥§g 30 but

W t hout the prac I cal drawbacks of existing systens. Acc one
aspect of the present invention there is provided a railway rail support
assenbly, for resiliently suspending a railway rail above a track 35
foundation at discrete |ocations alongﬁﬁmerall wherein the assenbly has
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desired plan view such that any rail movement causes the
elastlc elements to be drawn 1nto ‘a wedge
Thus, all the primary requlrements of a fastenzng
5 system, that is to absorb rail forces, to maxntaln
track gauge, and to llmlt longztudznal rail movements,
can be realised in a dlscrete fastening system
embodying the present anentlon in which the rail is
' supported under its head by elastic elements through
10 which a c¢clamping load is applied. In addztlon,
electrical insulation between the rail and the support
is provxded when suitable elastic elements are used.
Furthermore, the need to drlll the rail or to mount the
system in a trough can be eliminated. Moreover, since
15 in a discrete assembly the rail is supported only at
discrete intervals and the supporting brackets and
elastic elements do not extend continuocusly along the
length of the rail, the assembly is comparatively easy
to inspect and maintain, especially mhen the assembly
20 is mounted on a flush surface, that is when the rail
supporting means are attached to an approximately
horizontal upper surface of the track foundation. The
relatively small lateral rail head deflections in this
type of assembly when it is subjected to lateral load
25 components, and the relatively large bearing area over
which these lateral loads are distributed as compared
to conventional fastening systems where flat bottomed
rail is fastened at its foot, may also make it suitable
for use even in situations where vibration attenuation

-

30 is not a primary concern.

An assembly embodying the present invention may
comprise first and second'brackets-and'first and second
elastic members, each of the said first and second
brackets having a bearing part and a base part, the

35 bearing part being located adjacent to either side of
the rail when the assembly is in use and the base part



re5|stance to | ongitudinal creep therethrough of the rail. Because the
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di screte locations, the volune of the elastic nmenbers and netal brackets
required is reduced as conpared to continuous support systens, and the
assenbly can WOS@T¥Pe be produced nore cheaply. 10 | t PETEIRI6/00530
noted that in the continuous support systens of the prior art resistance to
| ongi tudi nal rail novenents, a requirenent of nost rail fastening systens,
arises only as a result of the |large area off-contact between the elastic
supports and the rail, not 15 because of any significant |oad applied to
the gail through hemellamat@ds@ppantupper omstfipre wfi thebehtiid tpaak ed
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the rail was neCcesRAng Hratkde!, hReRUUS $usembly is in use, and
further compriéing means for maintaining the said
predetermined clamping load.

In such an assembly the said first and second
brackets may be held in place on the track foundation

10 by fixing means, at least part of which are located
through respective base parts of the brackets.

The lower part of one of the brackets may extend
under the rail to the other bracket side, thereby
providing a baseplate. Alternatively, the baseplate

15 may be provided separately. Such a separate baseplate
may be attached to the track foundation independently
of the brackets.

In embodiments of the present invention the base
part of each of the said first and second brackets may

20 have an inclined lower surfacé,'upper surfaces of the .
said base plate being correspondingly inclined.
Alternatively, where one bracket is fixed and the other
is not, the base part of the non-fixed bracket may have
an inclined lower surface, the said base plate having a

25 corresponding inclined upper surface.

In a preferred embodiment of the present invention
the said track foundation or base plate may have an
upstand, the assembly further comprising a wedge
element shaped such that it fits between the upstand

30 and the bearing part of an adjacent one of the said
brackets when the assembly is in use so as to maintain
a desired clamping load applied to said bracket. The
base part of the bracket may be provided with a slot

. therethrough through which the said upstand protrudes,

35 in which case the fit of the upstand in the slot may be

such that it allows movement of the bracket relative to



| arge deflections and so prevent |arge stresses which 25 woul d occur at
the edges of discrete assenblies. |In addition, such continuous systens
were believed to be necessary in order that harmoni ¢ excitation of the rai
fouI? befav0|ded Fbm?¥er t he applicants have recogni sed that, at the
evel s of support stiffness for 30 which the support s N9

generally P gned, the length of bending mavegpin théﬁﬁgg?&b%ﬁn
sufficiently long that the apparent difference of track support stiffness
at respective positions above such a discrete assenbly and in m d-span

3etmeen two adj acent such 35 assenbl i es®s very small. In addition, a
| screte asse e t.h resen nye g designed
such t hat shagg ng %&pél éﬁﬁfélﬁﬂé%%o%%r acl%e{"gntwhen vi ened

in a horizont hbtwéanethcn upstianst taindn ther peating | part ¢f k&eagpridof the rail,
ensures that {PgrRet SaPPred iy btrraéﬂett aGbeﬁ'd’tﬁ?GEhé @%Jd upstand, :
whereby the said deslred clamplng load is applled to
5 the said bracket. The bearlng part of the bracket ‘may
have a projectlon extendlng towards the said upstand so
as to define a space between opposlng ‘surfaces of the
pro;ect;on and upstand for recervzng ‘said wedge
element. The wedge element may be installed
10 substantlally vertlcally or horlzontally when the
assembly is ln use the wedge ‘element is preferably
secured by means of a bolt passing therelnto
In an alternative arrangement part of the said
fixing means pro:ects above the base part of the
15 bracket such that between such pro:ectlng part and the
' gaid bracket there is defined an aperture for receiving
cooperating first and second wedge elements shaped so
as to maintain a desired clamping load applied to the
said bracket. Each of the first and second wedge
20 elements may have a serrated. face, which serrated faces
interlock when the assembly is in use.
Alternatively, in an assembly embodying'the
' present invention the clamping load maintaining wmeans
" may comprise eccentric cam means. ' R
25 Embodiments of the present invention may use
identical first and second elastomeric members together
with identical first and secqnd brackets, in order to
support the rail without inclination.
In an assembly embodying the present invention, a
30 suitable grout layer may be located between the track
foundation and one or both of the brackets to level the
assembly, and to adjust the height thereof, when the
assembly is in use. :
- Such a suitable grout layer may also be used to
35 provzde a required inclination for the rail. '
Alternatively, the required inclination may be provided
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. said flrs; and second elastic members may be shaped
such that the stiffness of the assembly varies, in a
direction parallel to the longitudinal axis of the
rail, such that it is greatest in the central region of

10 the assembly.

In addition, or alternatively, each of the first
and second brackets and/or each of the first and second
elastic members may be shaped so as to augment the
applied clamping load.

15 Other embodiments of the invention may be such
that the height of the rail relative to the track
foundation is adjustable. In some such embodiments the
fixing means may be constructed and arranged so as to
assist in locating the brackets supporting the rail at

20 the desired height relative to the rail.

Other embodiments of the present invention may be
provided with a wedge, inserted between one of the
elastic members and its associated bracket. 1In
addition, a support plate may be located between the

25 said first bracket and the said first elastic member.
In such an assembly, a rigid member may be located
between the'support plate and the first bracket.

Embodiments of the present invention may include
brackets which are hinged relative to the track

30 foundation. .

Embodiments of the present invention may include
fixing means which comprise a shoulder and éecuring
clip.

Such a securing clip may be held in place in the
35 said shoulder by the resilience of that securing clip,
the securing clip being substantially rigid in a
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assembly is in use, and a rear part to which force is
applied in order to insert the said front part into the
said shoulder, the said front part having means for
retaining the clip in the shoulder when the assembly is
in use. 3 . o S o

Such a clip may comprise a front part having a
pair of substantially parallel elongate members, and a
rear part having a curved member joining the two
elongate members, one of the said elongate members
being shaped so as to provide the means for retaining
the clip in the shoulder. "

Rnother example of securing clip comprises a
cylindrical bar of material which is substantially
U-shaped in form. ' ' S

Reference will now be made, by way of example, to
the accompanying drawings, in which: o

Fig. 1 shows a cross-sectional end view of a first
embodiment of the present invention;

Fig. 2 shows a cross-sectional end view of a
second embodiment of the present invention; '

Fig. 3 shows a cross-sectional end view of a third
embodiment of the present invention; '

Fig. 4 shows a cross-sectional end view of a
fourth embodiment of the present invention;

Figs. 5 and 6 show side and plan views -
respectively of a fifth embodiment of the present
invention;

Figs. 7A and 7B show plan and side views
respectively of a clip for use in the embodiments of
Figs. 2 to 6;

Fig. 8A shows a plan view of a sixth embodiment of

the present invention; _
Fig. 8B shows an end view of the sixth embodiment

-



can be redlised in a discrete fastenlng systen1enbody|ng t he present

i nvention i mwhich-t he rart—rs-—supported urder 1ts head by erastic etrements

_through 10 which a clanmping load is applied. |In addition, electrical
“insul ation between the rail and the support is provided when sui tabl e

el astic el emONOL6247 used. Furthernore, the need to drill thE&CEGBI6HSIG o
nmount the systemin a trough can be elimnated. Mreover, since 15 in a
di screte assenbly the rail is supported only at discrete intervals and the
supporting brackets and elastic elenents deanet extend continuously al ong
the Iength of the rail, the-assenbly is conparatively easy to inspect and
mai n{ ai n, espeC|a?fythﬁmﬂrﬁﬂﬁﬁﬁniﬂgﬁBF§°Q® I's nmounted on a flush surface,
that-is when the rail sippoy tsmmagiaﬁrelé&t@ﬁwcbé&ﬁh W|PoAXmERE €l ¥

hori zont al upper
| ateyal rail heaagﬁ

to lateral |oad 25
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fastening systems Wherie flatll and r‘rg show part cross-sectional side and
end views respectively of a ninth embodiment of the

present invention;

Figs. 13 and 14 show respective perspective views

10 of parts which may be used in the embodiment of Figs.
11 and 12;

Fig. 15 shows a part cross-sectional side view of

a first modification of the ninth embodiment of Figs.
11 and 12;

15

Fig. 16 shows an end view of a second modification

of the ninth embodiment of Figs. 11 and 12;

Fig. 17 shows a part_view of an embodiment similar

to those shown in Figs. 2 to 6;

Fig. 18 shows an end view of a tenth embodiment of

20 the present ihvention;

Fig. 19 shows a perspective view of parts of an

eleventh embodiment of the present invention;

Fig. 20 shows a perspective view of parts of a

twelfth embodiment of the present invention;

25

Figs. 21A and 21 B show respective end views of a

thirteenth embodiment of the present invention and a

modification thereof;

Figs. 22A to 22C show perspective views of parts

of a fourteenth embodiment of the present invention and
30 modifications thereof; and

Fig. 23 shows an end cross sectional view of a

fifteenth embodiment of the present invention.

Fig. 1 shows an end view of a first assembly 3a

embodyiné the present invention, which assembly 3a
35 supports a bull-headed rail 1 in place on a track
foundation 2.

1PBhe of assembly when it is subjected
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rail is fastened at its foot, may also nake it suitable for use even in
situations where vibration attenuatlon 30 is not a primary concern. An
assenbly enbodyi ng the present invention nmay conprise first and second
brackets and first and second el astic nenbers, each of the sald first and

second brg@ég&@apaving a bearing part and a base part, WY part
bei ng | oce acent to either side of the rail when t ass y Is in
use and the base part -7- being |located on an upper surface of the said

track foundation, the first elastic nmenber being | ocated between the first
bracket and the rail and the second el ab2tc nenber being |ocated between
the rail and the 5 second_  bracket, when the assenbly is in use, and
further conprisi ngTh@a?fee 4%“%%%.ﬁP8Wﬁ|hﬁ F+ﬁP¥%u¥jﬁHQQﬂeFernlned cl amping *

l oad. In SUChsﬁﬂpBﬁﬁfﬁﬁHasédmbl?aedbbdyshgamhbEp!!!!ht invention and
is shown for ease;of_descrlptlon.
The assembiy'Ba domprises a first bracket 31a, a
5 second bracket 322, a first elastomeric member 33a and
a second elastomer;c member 34a. The brackets 31a and
32a are substantlally trlangular when viewed from one
end, as in Fig. 1, and each has a lower part 31lla or
321a parallel to the track foundation 2, a
10 substant;ally uprlght part 312a or 322a adjacent to the
rail 1 and an angled supporting part 313a or 323a. The
substantially upright parts 312a and 322a are shaped so
as to oppose displacement of the elastomeric members
33a and 34a respectively. These substantially upright
15 parts are shaped so that their load bearing surfaces
and the corresponding surfaces of the elastomeric §
members are inclined to the vertical. |
The elastomeric members'33a'and 34a are shaped so
as to engage with the rail 1 and the respectlve
20 brackets 3la or 32a. In this embodlment the
elastomeric members 33a and 34a are ;dentlcal in
cross-section, and are used either'side of the rail 1.
The first bracket 31la is attached to the track
foundation 2 by locatlng means (not shown) proyectlng _
25 through slots 314 and the first elastomerlc member 33a
is located between the first bracket 31la and the rail
1. The second bracket 32a is also attached to the
track foundation 2 by locating means (not shown)
projecting through slots 324 and the eecond7e1estomeric
30 member 34a is located between the rail 1 and the second
bracket 32a. | ' |
The locatlng means used to attach the brackets 31la
and 32a to the track foundation 2 may be bolts, or rail
shoulders, or any suitable fixing device. Several
35 different preferred methods of fixing the brackets will
be described later with reference to other embodiments.



brackets fray be held in place on the track foundation 10 by fixing neans,

at_least part—of whi ch are tlocated—through—trespective base-parts—of the —~ =

brackets. The | ower part of one of the brackets may extend under the rai
to. the other bracket side, thereby providing a baseplate. Al ternativel

" the basepl at ewbeen2my be provi ded separately. Such a separ atRCTHZEBISBIN ge
may be attached to the track foundation independently of the br acket s.
enbodi ments of the present invention the base part of each of the said
first and second brackets may 20 have an Lfggki ned | ower surface, upper

surfaces of the said base plate being correspondingly inclined.

Alternatively, whasecanebérssdetfrion Figateand the assmbly imomounttedbase

part-of the non-fiyed PrackeiouiibehdkenalihBoh Red | yFimuidcace, the said

base pl ate having correspondi ng I nc er_surf I'n a
preferred’ enbodlnﬁh@rebYt¢%§?ﬂkﬁﬂaﬁﬁlﬁﬁ€¥ﬁﬂyoﬁtfﬁggg%ﬁ?rﬂ k f oundati on or

- base’ pl ate may haygses11@siciiind haintenahty bﬂrthersyanmw siMogea wedge
el ement shaped Suggpégéantfyj'ﬁé%é%ggwe%ﬂetQSsERﬁi?ﬂgﬁlows use to be
made of a simple reinforced or pre-stressed concrete
slab or sleeper for the track foundation. Such a slab
or sleeper is commonly used as a railway track
foundation in non-suspended railwéy systems and can be
10 stronger, and cheaper to produce and install, than a
channelled slab or sleeper used in _
previously-considered suspended rail systems. The
extra strength is achieved because there are no
shoulder areas, which are difficult to adequately
18 pres;rees, on such a flat sleeper. In addition,
embodiments of the present invention are suitable for
use on existing track installations in which no channel
currently exists and in which the addition of a channel
would be very difficult or disruptive, or prohibitively
20 expensive. _

In use, the first and second brackets are
adjusted, using the slots 314 and 324, so that the rail
1 is correctly aligned, and so that the first and
second elastomeric members 33a, 34a are held against

25 the rail 1.

In order that the assembly exhibits a desired
resistance to longitudinal creep of the rail 1 in
response to forces exerted on the rail by a passing
train, it'is necessary to provide a compressive

30 clamping load to the elastomeric members 33a and 34a.
For example, a compressive clamping load of 15kN or
more would be required for a longitudinal creep
resigtance of 7kN. The use of such significant
clamping loads allows the rail to be suspended at

35 discrete positions along its length, in contrast with
previously-considered systems in which no substantial



30 and the bearing part of an adjacent one of the said brackets whén the
assenbly is in use so as to maintain a desired clanping |load applied to
sai d bracket. The base part of The bracket may be provided with a sl ot

t her et hrough through which the said upstand protrudes, 35 in which case the:

fit of the upstand in the slot may be such that it allows_nove of the
bracket &P to -8- the upstand, such that insertYTH® %é wedge

el enent between the upstand and the bearing part of the said bracket drives
the bracket away fromthe said upstand, whereby the said desired clanping
load is applied to 5 the said bracket14‘The bearing part of the bracket

may have a pr ectlon extendi n ds e,sai d _upstand so-as to define a
space betweerf %hdQ §9rV§8engf ?4r Jef?Foﬁe ﬁﬁtﬁﬁg?dﬂﬁ for receivihng

sai d wedge el orgrittuditiad wadld emeyementt wawplmmﬂstlabhbyl }&ﬁ theubstantial ly
vertically c"lirgeJQHHEQEEyarexmﬁﬂtﬁrfhe rail in continuous support ,
systems, or by some additional rall fastening prov1ded
5 for this purpose. Resistance to longltudlnal rail
movement is prov1ded through the characterzstlcs of the
system, without the need for addltlonal and separate
rail anchors or fasteners. '

For example, in this first embodlment the

10 clamping load is prov1ded by the geometrlcal
arrangement of the assembly. In order to achleve this
clamping loading the brackets 3la and 32a should be
held rigidly'in place'on the track foundation 2.

To install the first embodiment, the brackets 3la

15 and 32a and the elastomeric members'33s and 34a should
be compressed against the rail 1 using a tool (not
shown). This compression clamping loads the’
elastomeric members to the required level Thé
assembly is then lowered into place on ‘the track

20 foundation, so that locating means as mentioned above
can be used to secure the assembly. The tool is then
removed and then installation of the assembly ls:
complete. Since the brackets are rigidly held in
place, the clamping load is maintained on the -

25 elastomeric members 33a and 34a. '

When the assembly is fitted to a slab track
foundation, or to existing track, a suitable grout
layer 21 is used, between the brackets 3la and 32a and
the track foundation 2, in order to level the assembly

30 and to adjust the height thereof.

The rail 1 is provided, on a lower foot region
thereof, with an insulating layer 11 which serves to
ensure that the rail 1 and the brackets 3la and 32a are
electrically insulated, in the event that the rail 1,

35 oxr the first bracket 31a, or the second bracket 32a, is
significantly displaced beyond its normal working



assenﬁly iS in use the wedge el enent is preferably secured by neans of a

boH—passi ng tHetrei nto. I n an alt erratt+ve—arrangerent, part—oef—tire—sartd——
fi xi ng means projects above_phe base part of the 15 bracket such that

between such projecting part-and the said bracket there is defined an

aperture for Wessi2910mg cooperating first and second wedge el REERIANHEDed

so as to maintain a desired clanping | oad applied to the said bracket. Each

of the first and second wedge 20 elenents nay have a serrated face, which
serrated faces interlock when the assenbl y.q4ss. in use. Alternatively, in an
assenbly enbodying the present invention the clanping | oad naintaining

means, may conpri seamgeentThe icmmlatdng. 18¢er 11 allsthediecextisadlyt he present

| nveniti on my usedlend aled bai1a90e 566 Ak WASIAEY GaTRRRCE 3, AgE her

with identical first an econ racke In or t 0 support the rai

wi thqut inclinatithf §Ye% t&sasteﬁbrysmo%@ Beiqh &g dadn: 1 AREnPEERECR 30
suitabl e grout | ayss pEackerd Gaat adberaefil Ihavithadebirasndati on and one or

both of the brsackets tFQJ.J e\ﬁelshowg a second embodiment of the present:

invention. Most of the components of the Fig. 2
embodiment are identical to those described with
reference to Fig. 1 and so a detailed description will
be omitted. The second embodiment provides an assembly

10 3b which supports a rail 1 above a track foundation 2.
As in Fig. 1 the rail is supported by brackets 31ib and
32b and elastomeric members 33b and 34b. These
elastomeric members are identical to those in Fig. 1
except for the addition of supporting portions 330 and

15 340. These portions serve to locate the members on the

brackets.
The assembly 3b also additionally includes a flat

baseplate'38 on which the brackets 31b and 32b are
mounted. Such a baseplate can provide a solid base on.

20 which the assembly is mounted. A baseplate is
particularly useful if a grout layer is used, as shown
in Figure 1 and 2.

In Figure 2, the grout layer 21 shown in Fig. 1
has been replaced by a grout layer 211 which is used to

25 provide the required incliﬁation for the rail 1.

The locating means for holding the brackets 31b
and 32b are constituted by shoulders 41 which project
through the -slots in the brackets. 'Clips 51 are
inserted, through holes 43 in the shoulders 41, to hold

30 the brackets in position. As in the Fig. 1 embodiment,
the clamping lcocad that is required to be applied to the
elastomeric members 33b and 34b is provided by the fit
of the assembly. _

The shoulders 51 can be glued into recess 23 in

35 the track foundation 2 (as shown in Fig.2), or can be
cast into the track foundation 2, by means of



assenbly, and to adjust t he hei ght thereof, when the assenbly is in use.
Such a suitable grout |ayer may al so be used to 35 provide a required

inclination for the rail. Alternatively, the required i nélimnation may be
provi ded by the use of non-identical first and second el astoneric
menbers, gﬁ? e of non-identical brackets. In enbodinents of the present
i nventi on eac 5 the said first and second brackets arffFBI&MeH0of the

said first and second el astic nenbers nay be shaped such that the stiffness
of the assenbly varies, in a direction parallel to the |ongitudinal axis of
the rail, such that it is greatest in tRé-central region of 10 the
assenbly. In addltlog #ernatlvely .each of the first and second
brackets and/ &F°dEEHK be Pﬂﬁt %14 Hnd second el asti.c menbers may be shaped

so as to augnent tRethird embodiment is shown in Fig. 3. Thls
embodiment is very similar to that shown 1n Flg 2, : 4
except that the rail 1 is inclined by means of brackets
5 3la and 32c havzng dlfferlng respective upright

portions 312c and 322c. Such dlfferently shaped
brackets are used with elastomerlc members 33c and 34c
which are identical in cross- section. The Figure 3
embodlment 1s shown in use with a bull-headed rail 1,

10 although as with all embodiments of the present
1nvent10n, thzs embodiment could be used w1th a flange-
footed rail. As in Flgure 2, the Flgure 3 embodlment
uses glued-in or cast-in shoulders 41 with clips 51
being used to hold the assembly in place. The required

15 clamping load is once again provided by the flt of the
assembly

A fourth embodimont of the present invention is
shown in Figure 4. This fourth embodiment is very

~ similar to the second and third embodiments, but in the

20 fourth embodlment inclination of the ra11 is prov1ded
by the use of non-identical elastomeric parts 33d and
344 in combination with brackets 31d and 32d hav1ng
identical cross-sections. The assembly is again held
down in position by means of clips 51 inéerted'thrOugh

25 shoulders 41 which are glued-in, cast-in or grouted-in
to the track foundation 2.

Figures 5 and 6 show side and plan views
respectlvely of a fifth embodiment of the present
invention, which is similar to the second, third and

30 fourth embodiments described above. In Figures 5 and 6
a rail 1 is held in place on a track foundation 2 by
means of a rail'support assembly 3e.

The assembly 3e comprises first and second
brackets 3le and 32e, and first and second elastomeric

35 members 33e and 34e. The elastomeric members 33e and
34e are similar to those used in previous embodiments.



appl i ed clanping | oad. 15 O her enbodi nents of the invention may be
sueh—t hat t he—hetght of the rail retatrvetothe track foundation is '

adj ustable. In some such enbodi ments the fixing nmeans may be constructed
and arranged so as to assist .i:n |locating the brackets supporting the rail
at 20 the dewior96/37302i ght relative to the rail. O her enbodi e
present invention nmay be provided with a wedge, inserted between one of the
el astic nenbers and its associated bracket. In addition, a support plate
may be | ocated between the 25 said first bageket and the said first

el astic nenber. In such an assenbly, a rigid menber nmay be | ocated between
the support plate and Hewevrerstimrerden .t‘-'t'rﬁ?@é‘?"ﬁeﬁbéto%/h? Hehanes Gk

e o™ L, ugpl bt sl st bt et 4 et 2
whi ch conprise a SRGul @& daﬁﬁuﬁg%‘ﬁf%rﬁgd’ elcfln?%‘.ré g%gﬁﬁgxgla%%r .L%?d c%ﬁlgp%%he;e ggs
held in place in specially shaped. Upright portions 31l2e and 322e are
5 sloped outwardly, away from the rail, in the
longitudinal direction of the assembly, and downwardly .
at the longitudinal ends of the assembly, in order to
reduce the rate of change in track modulus (track
stiffness per metre) as the wheel reaches the assembly.
10 Although the length of bending waves due to trains
travelling on the rail at the levels of support
stiffness for which the support system will generally
be designed is sufficiently long that the apparent
difference of track support stiffness between positions
15 above the assembly and in mid-span between two
assemblies is very small, this difference can be
further reduced by such shaping of the brackets 3le and

32e.

Thus, the discrete assembly of this embodiment is

20 designed with the shape of the support brackets, when
viewed in a horizontal plane in a direction
‘perpendicular to the axis of the rail, being such as to
ensure that there is no abrupt transition between the
support stiffness above an assembly and its span. Any

25 harmonic excitation due to variations in support
stiffness along the length of the track is therefore
inconsequentially small. The good vibration producing
properties of a previously-considered continuous system
can be retained in a discrete system embodying the

30 present invention. '

In addition, because of the small change of
support stiffness along the length of the track there
is no tendency for there to be increased rail stress at
the edge of the assembly.

35 Figures 7A and 7B show in more detail the
undeflected shape of the clip 51 shown in use with the



35 said shoulder by the resilience of that securing clip, the securi'ng cfip.
being substantially rigid ina - -10- vertical direction when the assenbly"

is.in use. One exanple of securing clip conprises a front part which is
inserted into the said shoul der when the assenbly is in use, and a rear

part to Lch- ceis 5 applied in order to insert the Lodkag part

into themggf%m%ﬁ%ulder, the said front part having neans%?ﬁ' retaining the
clip in the shoul der when the assenbly is in use. Such a clip nay conprise
a front part having a 10 pair of substggtially parallel elongate nenbers,

and a rear part having a curved nmenber joining the two el ongate nenbers,
one of the saigécendgat elaenbéﬁﬁdmeiﬁsshamd‘amgssi OiPIfpen@d t he means |

fsggu:ﬂ,gl 2: Ingft ne & Lfg. Enbar of hzoeusln. J.entlgaterlalAnPéxheerxam irg)l e of
steel The c11p has a- curved front portion 510, a flat .
portion 511, a curved-rear port;on 512, a curved
5 portion 513, a flat’qution'514, a curved portion 515,
and a flat front portion 516. '

When in use, the clip 51 is inserted into a
shoulder 41 and is held in place by its own resilience
as shown in Fig. 5. The shape of the rear portion 512

10 of the clip aids insetﬁion of the clip into the
shoulder 41. The clip is designed to be substantially
rigid in the vertical ‘direction once installed, so that
any deflection'of'the;assembiy due to loading is made
up by the elastomeric members, and not the clip.

15 This design of clip is relatively easy to insert
into the shoulder 41, and provides a substantially or
near rigid fixing for the bracket. The resilience of
the clip allows vertical tolerances within the assembly

- to be taken up, thereby maintaining the brackets in

20 position and hence the required clamping load in the
assembly, since this clamping load is fundamentally
determined by the geometry of the assembly.

In addition to the clip described above, a layer
of elastic material may be located between the

25 substantially parallel parts 511 and 514, in oxder to -
increase the stiffness of the clip 51.

Figs. 8A and 8B show reépective-end and plan views
of a sixth embodiment of the present invention. Once
again, a bull-headed rail 1 is held on in place on a

30 track foundation by means of an assembly 3f.

In the sixth embodiment, the assembly 3f comprises
components gimilar to those used in the previous
embodiments, namely first and second brackets 31f and
32f, and first and second elastomeric members 33f and

35 34f. This embodiment also includes a base plate 38f on
which the assembly is mounted. '



cylinaricaT bar of material which is~ substantlally U-shaped in form

Reference will now be made, by wa f - he acconpanyr g
drawi ngs, in which: 20 Fig. 1 shows a cross-sectional end view of a

first enbodiment of the present invention; Fig. 2 shows a cross-sectional
‘end view of aWoRBFWIenbodi nent of the present invention; Fi FCTERINGINOCa
cross-sectional end view of a third 25 enbodi nent of the present invention;
Fig. 4 shows a cross-sectional: end view of a fourth:enbodi nent of the
present invention; Figs. 5 and 6 show side-&%d pl an viems respectively of a

oo e o g Soer S INETS LRk ELgs A it 8 o pl ap anc
6; Fig. 8A shows fowhdatior\2 iy amesnst bf ebbbtis N8t aid Indlludesr epebhand
invention; Fig. 85 shouss afh£NdndichpREst ERrShd N RIP YR shown) in
‘ ~ the brackets 31f and 32f when the brackets are mounted
5 in place. The first and second brackets 31f and 32f
are similar in shape to those described with reference
to Figure 1, and are held in position on the base plate
38f by means of clips 52 which pass through respective
holes in the upstanding portions 41f of the baseplate
10 38f. The clips 52 have the same function as the clips
51 described with reference to Figure 7, but differ in
shape to those Fig. 7 clips, being substantially
U-shaped when viewed in plan, when in use. As in the
Figure 7 assembly, the clip is used to keep the
15 brackets in place, and the necessary clamping load is
applied to the elastomeric members 33 and 34 by the fit
! of the assembly. “
5 As in the other embodiments the rail is flexibly
held in place by the brackets 31f and 32f compressing
20 the elastomeric members 33f and 34f against the rail 1.
The rail 1 is provided with an insuiating layer 11, and
a suitable grout layer'(not shown) may be used to level
the assembly as before.
Figure 9 shows a plan view of a seventh embodzment
25 of the present invention. As in previously described
embodiments, a rail 1 is held on place on a track |
foundation 2 by means of an assémbiy 3g; The assembly
3g in the seventh embodiment comprises first and second
brackets 31g and 32g, and first and second elastomeric
30 members 33g and 34g which are held by the brackets
against the sides of the rail 1. _
As described with reference to Figure 1, locating
means (not shown) project through_holés 314g and 3249
in the brackets 31g and 32g and are used to hold the
35 brackets in place on the track foundation 2. As in the
other embodiments, a base plate and/or_g:out layer may




of the present invention; Fig. 9 shows a plan view of a seventh enboli ment
of the present invention; Fig. 10 shows a part cross-sectional end view of -
5 part of an eighth enbodi nent of the preséent Tnvéention; Figs. 11 and 12
show part cross-sectional side and end views respectively of a ninth

enbodi nen ;sdh present invention; Figs. 13 and 14 show respective
perspecti§QQV|e 10 of parts which may be used in the & *wm¥°of Fi gs.
11 and 12; Fig. 15 shows a part cross-sectional side view of a first

nodi fication of the ninth enbodi ment of Figs. 11 and 12; 15 Fig. 16

shows an end view of a second nDd!ficaf?Sﬁ of the ninth enbodi ment of Figs.
Shoopd 12 Tl Ge Lacd BitwBeR he AR 16" 0RE' JED ol Tnd e "% .
foundation 2. . : '
As can be seen from Figure 9,'the brackets 31g and :,
32g are specially shaped, the upright portibns being
5 narrow at the'longitudinal nges of the assembiy and
widening to a maximumithickngss At_the centre of the
assembly. The elastomeric membéfs 33g and 34g are
correspondingly shaped so as to have wide portions at
" the longitudinal edgés of the assembly and narrow
10 portions at the centre thereof. Thé'shaping of the
 brackets and elastomeric portions serves to.increase
resistance of the assembly to longitudinal_creep of the
rail 1 through';heﬁassémbly.' This increase is achieved
because the angled shape of the elastomeric portions
15 serves to increase the clamping load} and hehce the
resistance to creep, as the rail 1 creeps in a
longitudinal direction. _ | _
As an alternative (not shown), the brackets may be
shaped so as_tb have wide portions at the longitudinal
20 edges of the assembly and a nafrdw.portidn at the
centre of the assembly. Correspondingly, the
elastomeric members would be shaped so as to have
narrow portions at the longitudinal edges of the
assembly, and a wide portion at the_centre of the
25 assembly. Cooperating shaping of the elastic members
and side brackets could also serve to locate and fix
them together, and to limit the distortion of the
elastic elemeﬁts under ;dad._ For example, a prbtrusion
on the face of the elastic member could engage with a
30 recess in the corresponding face of the side bréckét,
allowing the two to be fixed together and preventing
any tendency for the elastic element to be forced
upwards when the clamping load is'appliéd (not shown) .
The clamping load application method discussed
35 above has some drawbacks. One of these is that it may
be neceséary to C1amp and locate a number of



Fig. '18 shows an end view of a tenth enbodlnent of 20 the present

i nventi on; Fg—19—shows—a per spective view or parts of an el &Ventn
~enbodi nent of the present invention; Fig. 20 shows a perspect|ve vi ew of
parts of a twelfth enbodi nent of t he present invention; Si

. and 21 B shoWw0eeer i ve end views of a thirteenth enbodi rren?cﬁ’m?ﬂ'g’ 10
“present invention and a nodification thereof; Figs. 22A to 22C show
perspective views of parts of 'a fourteenth embodi ment of the pr esent
|nvent|or and 30f nodi fications thereof; andlfig. 23 shows an end cross
sectional view of a fifteenth enbodi.nen f th resent Moy

shows an end vi enFBREGCHEHER a:;&%eé'ﬁ’ﬂ‘llf%éegﬁﬁﬁdgp%ﬁ e bpreras?g’%%’ | nvenﬂ on
“which assenbly 3apRBaceuppliis carbwiakehaadeubiyi and mainfienancen sgmewhak

f oundati on 2.
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more difficult.
Figure 10 shows a cross-sectional end view of

parts of an eighth embodiment of the present invention.
Brackets 31h and 32h shown in Figure 10 are used in _
place of the first and second brackets 31 and 32 of the
previously-described embodiments.

As will be seen from Figure 10, the bracket 31h
has a lower part 311ih which extends, when the assembly
is in use, from the first bracket side to the second
bracket side of the assembly. The first bracket 31h
also has an upright portion 312h which is adjacent to a
rail (not shown) when the assembly is in use, and which
suppcrts an elastomeric member (not shown) against the
rail in a similar manner to the previously-described
embodiments. | _

The second bracket 32h is located on an upper face
of the extended lower part 311h of the first bracket
31h. As in previous embodiments, the second bracket
32h is located on the opposite side of the rail to the
first bracket 31h when the assembly is in use, and
supports a second elastomeric member (not shown)
against the rail, on the opposite side of the rail to

the first bracket 31h.
The first bracket 31h is held onto the track

foundation (not shown) by means of bolts 53h located
through slots 314h (only one bolt and one slot being
shown in Fig. 10). The second bracket 32h is secured
to the extended lower part 311h of the first bracket
31h by means of a bolt 60 located through a hole in the
said second bracket 32h which extends into a threaded
hole 61 in the extended lower part 311h of the first
bracket 31h. ' '

The eighth embodiment of the present invention
allows the first bracket 31h, including its lower part

21A



WO 96/ 27709 -12- The embodi ment shown in Figure 1 shows a sinplified”
assenbly enbodyi ng the present invention and is shown for ease of
description. The assenbly 3a conprises a first bracket 3la, a 5 second
bracket 32a, a first elastoneric nmenber 33a and a second el astoneric nenber :

34a. The ky 3la and 32a are substantially triangul Ef@HﬁEMMﬁ wed from
one end, as I n Eﬁg 1, and each has a | ower part 3lla orqg a parallel to
the track foundation 2, a 10 substantially upright part 312a or 322a

adjacent to the rail 1 and an angl ed suggortlng part 313a or 323a. The
substantially upright parts 312a and 32 are shaped so as to oppose

di spl acenent gfizhhetsl Bet BEFfed HEEHNR EradR eadnééazézeszo%tf 5“@' y. These
aring

surtaces and ¢HEteSTbuddn BF i HepelatRCFadf ARBnt ier monemtdr o are
inclined to thhevelascmer%@mhglsorrsndcthenaeccsmﬂ&a'amhéﬂaahaaeeshaped S0
as to engage yheh 18@e£éa|oﬂté“3$é3Q%a&ﬁsﬁéﬁﬁaafhon so that the rail
5 is held between the first and second elastcmerzc
members as in the prevxous embodlments The necessary
clampzng locad may then be applled to ‘the elastomerzc
members by compressing the second bracket 32h towards
the first bracket 31h by the use of a tool (not shown) .
10 The bracket 32h is then bolted to the lower part 31ih’
of the bracket 31ih uSLng the bolt 60. ‘Thus, the second
bracket is fixed in position relatlve to the first
bracket 31h and the rail, and so the applled clamping
load remains after the tool is removed. Such an
15 embodiment of the present invention allows for easier
1nstallatlon of the assembly.

Figuree 11 and 12 show side and end views
respectively of a ninth embodiment of the present
invention. This ninth embodiment uses brackets 31i and

20 32i and elastomeric members 33i and 34i which are
similar to the brackets and elastomeric members ueed by
other embodiments described with reference to the
previous figures, in particular Figures 7 and 9.

The ninth embodiment is concerned with the way 1n

25 which the required clamping load is applied to the
elastomeric members 33i and 34i, and with the way in
which tolerances within the assembly can be taken up.
In other aspects the similarities between the ninth
embodiment and the previous embodiments will be

30 apparent from the draw1ngs, and so a detalled
explanatiorn will be omitted. '

In order to apply the required clamping load, the
assembly 3i, consisting of the rail 1, the first and
second brackets 31i and 32i and the elastomeric members

35 33i and 34i, is placed, in an uncompressed state, onto
the track foundation 2 so that respective slots in the



2Q bracket's 3la or 32a. In this enbodfnentijthe el astoneric nenbers 33a and

34a—are | dent+eat—+A—€+655- sect +em—amt—are—used—etther stdeof—tteTart—1
The first bracket 3la is attached to the track foundation 2 by |ocating
means (not shown) projecting 25 through slots 314 and the first

el astoneri c WOWERTI@3a is | ocated between the first bracket BIRGBA6#03INe
rail 1. The second bracket 32a is also attached to the track foundation 2
by | ocating nmeans (not shown): projecting through slots 324 and the second
el astoneric 30 nenber 34a is |ocated betwe®n the rail 1 and the second
bracket 32a. The_l ocating_neans_used to attach the brackets 3la and 32a to

the track foundaPFBRAKSEARIIHAMDIFAL, PBFS, QVeT SAOXRFHRAS, 7B %4nd suitabl e
fixi.-ng devi ce. Spresséd3Clamping duiseppater 20. neThisl < ldmpfing bgsehe
Prlg_Cket s Wil bepgigserybheds | Aerintidt Bnk ot £LER Cholat NG £LROdhEEN S.
- regions thexreof contiguous with the portions 701 and at
5 a central region 702 thereof. The portions 701 project
upwardly from the track foundation 2 so as to define
respective apertures between the brackets and the
portions 701.
The assembly is then compressed using a clamping
10 tool (not shown). A first wedge part 71 is then
inserted in a downward vertical direction between the
projecting portions 701 and the brackets 31 and 32.
One such first wedge part is used for each side of the
rail assembly. A first wedge part 71 is shown to an
15 enlarged scale in Figure 13.

Next, a second wedge part 72 is inserted into each
end of the assembly. A pair of second wedge parts 72
is used for each side of the assembly, as will be
apparent from Fig. 11. A second wedge part 72 is shown

20 to an enlarged scale in Figure 14. The second wedge
parts 72 thus engage with respective first wedge parts
71 by means of respective serrated edges 712 and 722.
These serrated edges serve to prevent the first wedge
part 71 moving out of the assembly when the clamping
25 tool is_remoﬁed. _ :

A bolt 73 is inserted through an aperture 723
(Fig. 14) in the second wedge parts 72. The bolt 73
passes through one of the second wedge parts 72,
through the aperture defined by the portion 701 and

30 then through another of the second wedge parts 72
located at the opposite end of the assembly.

The bolt 73 is tightened so the tolerances in the
assembly are taken up, hence rigidly fixing the side
brackets in position. Since the brackets are locked

35 rigidly in place, the clamping load can be maintained,
even when the clamping tool is removed. The shape of



As can be seen fromFigure 1, the assenbly is nounted on a track founhdation .
having a flat top surface, thereby allowng relatively straightforward
instal |l ati on and mai ntenance of the system Mre 5 inportantly, however,
the assenbly allows use to be nade of a sinple reinforced or pre-stressed

concrete 13!,2; Ieeper for the track foundation. Such r.sl eeper
S connnnﬁ%au J"%s a rai l way track foundation in non- sugﬁéhggﬁﬁ?gﬁlmay
systens and can be 10 stronger, and cheaper to produce and install, than a

channel l ed sl ab or sleeper used in previ@usly-considered suspended rai
systens. The extra strength is achieved because there are no shoul der

areas, which ame diddonduiedge paleeUal ah be mage! 56SCha®asuHe a fl at
LS 0y 93, SSTERhORRL ol WGBS Dbl IS L2
and in which S&G@PFF6nm6mb%F%Hﬁﬁﬁblﬁh@ﬁﬁbeén9§¢99¥ﬂgfhhﬂnt or «
di sruptive, orapplakabcliampiyg 2bxpensive. In use, the first and second
bracket s arge The clamping tool is then released and the
interlocking serrated edges of the wedge parts'71 and
72 serve to hold the wedge part 71 in place in the
assembly, as mentioned above. The use'éf'wedge |
portions 71 and 72 allows the brackets 31i and 32i to
10 be rigidly held in position, and the tolerances of'thé
assembly taken up, so that the elastomeric members 33i
and 34i have the approprlate clamplng load applied
thereto.
In addition to providing a lateral'clémping load
1S to the elastomeric members, such an assembly can ensure
" that the side brackets are rigidiy held in place, so
the vibration-reducing characteristics of the assembly
are not reduced. ' ' |

Figure 15 shows an end view of a modification of

20 the ninth embodiment of the present invention. This
modification is substantially identical to the ninth
embodiment, with the exception that a toggle clamp 74
is used to secure the first and second wedge parts 71
and 72 in place in the assembly, instead of the bolt

25 73. 1In addition, the Fig. 15 embodiment uses a cast
clamping base plate 70.

Figure 16 shows a further modification of the -
ninth embodiment. This modification is used to adjust
the height of the assembly to compensate for ra11 ‘head

30 wear.

A shim 212 of an appropriate thickness is located
between the assembly 3 and the track foundation 2 in
order to adjust the height of the rail head. The size
of the components 72 must be reduced in correspondence

35 with the resulting reduction in size of the aperture
defined by the portion 701. Accordingly, a number of



adjusfed ‘using the slots 314 and 324, so that the rail 1 is correctly

al +gned;- and—so—that—t-he—F+rst menbers—3Sa—34aare
held against 25 the rail 1. In order that the assenbly exhibits a desired
resistance to longitudinal creep of the rail 1 in response to forces
exerted on tWOBERTIDY a passing train, it is necessary to pPEFIGHS6/HH510
conpressive 30 clanping load to the elastoneric nenbers 33a and 34a. For
exanmpl e, a conpressive clanping | oad of 15kN or nore would be required for
a longitudinal creep resistance of 7kN. The#Srse of such significant

clanping loads allo the rail tqQ be sus ended at 35 discre osi tions
along its |ength,2 f\r,? tlYsEiRPHNCOFRRR vl JMSt dQFeHrQViS%grst‘Pn whi ch

no substanti al allol vﬁrqﬁpgngdbnsmhantseﬁnﬂhemyhtamd hbeohtafnedtance to
Iongl tUd' nal rail mvw&_e\/\eg Bﬂ&){é dfqné)ﬂﬁlléﬁ)ﬁlgﬁeof the second to
fifth embodlments described with reference to Figures 2
5 to 7. This modification is used to adjust the height
of the reil for those embodiments.' Such height
adjustment is achieved by using adjustment wedges 517
inserted under the clip 51 (not shown). The elip 51 is
- inserted into a shoulder 41’ which has a larger
10 aperture 43" therethrough than the previously described
:shbulder 41. 1In this'way, the overall height of the
assembly can be edjusted. 'Shims_are inserted between
the assembly and the track foundation, as before.
Figure 18 shows an end view of a tenth embodiment
15 of the present invention. As in the previous
embodiments described above, a rail 1 is held in place
on a track foundation 2 by means of an assembly 3j.
This assembly 3j comprises a first bracket 31j, a
second bracket 32j, and first and second elastomeric
20 members 33j and 34j. The first and second brackets are
located on respective upper faces of a base plate 387,
to opposite respective sides of the rail 1.
_ The tenth embodiment of the present invention
illustrates another way in which the required clamping
25 load may be applied to the elastomeric members 333 and
343. This clamping load is applied when the brackets
are located correctly on the baseplate 38j. In order
to positidn these brackets correctly, the assembly,
including the brackets 31j and 32j, the elastomeric
30 members 33j and 34j and rail, are compressed using a
compression tool (not shown). The assembly is then
placed on the baseplate 38j in such a way that lower
serrated surfaces 321j, 322) of the brackets 31j and
32j engage with corresponding serrated top surfaces
35 381j, 382j of the baseplate 38j. 1In addition, the
upper surfaces 381j, 382j of the baseplate 38j. slope




| arge contact area with the rail in continuous support systems, or By sone
additional rail fastening provirded 5 for this purpose. Resistance to

| ongi tudi nal rail novenent is provided through the characteristics of the
system wi thout the need for additional and separate rail anchors or

fasteners anple, in this first enbodi nent, the 10 |l oad is
provi ded B’?’?ﬁﬁgeomtri_cal arrangenent of the assenbly. Pcﬂﬁ%ﬁ
achi eve this clanping | oading the brackets 31la and 32a shoul d be heId

rigidly in place on the track foundatiop.2. To install the first
enbodi ment, the brackets 31a 15 and 324°and the el astoneric nenbers 33a

and 34a shoul dg&.R9YP {:8§§f<§.’s3t9r§é i1l BRar 2ht dowsi NEacded %'ﬂﬁnot shown) .

Thi s conpressign ,cl e el astoneric nenbers to e required
level . The aeeaaer?"F S hatiiahirad ProSg) aes CrTRSROEIRSLY
foundation, sdnthahedocating means as nmentioned above can be used to secure

the assenbly. The ypgh {fe Ak damted:BRS 19ePe 1ol I eafbuhf®

assenbly is conplete. rackets are ri
5 1load is transferred from the elastomerrc members 333,

343, through the brackets 31j and 323, to the baseplate
38j by virtue of the engagement of the serrated edges
of the base plate 38j and the brackets 313 and 32j.
The brackets and the base plate are held down onto the
10 track foundatlon 2 by means of bolts 63. The transfer
of clampxng load to the baseplate means that the bolts -
63 are relatively unstressed, thereby reduclng any
likelihood of a beolt failure.
Figure 19 shows some parts of an eleventh
15 embodiment of the present invention. In Figure 19 only
one bracket 31k is shown for the sake of simplicity.
As in all of the other embodiments, a second bracket is
used on the opposite side of the rail, and elastomeric
members are located between the rail and the brackets.
20 Iﬁ.Fig. 19 a wedge-~shaped piece provides'lateral
adjustment and is combined with a fastening; in this
case a threaded arrangement which attaches the assembly
to the track foundation. In addition to prcviding a
lateral clamplng 'load to the elastomeric members, such
25 an assembly can ensure that the side brackets are
rigidly ‘held in place, so the vibration- -reducing
‘characteristics of the assembly are not reduced.
' In Fig 19, the track foundation (not shown)
includes an upstand 80, which is rigidly attached to
30 the foundation 2. The bracket 31k is shaped as shown
in Figﬁre“lsiand includes a bearing surface 312k which
carries an elastomeric member in a manner similar to
that described with reference to the other embodiments.
An assembly using the bracket 31k is installed at
35 the track site by placing the brackets in posltlon ‘on
the track foundation (not shown) with the uncompressed



placé thé clanping |oad is maintai ned on the 25 el astoneric nenbers 33a

arg—34a—Vhen—the—-assenbty is fittedto=astab—track f oundatiomr—orto

- existing track, a suitable grout layer 21 is used, between the brackets 31la
and 32a and the track foundation 2, in order to Ievel the assenbly 30 and

to adj ust thwossi2gie® thereof. The rail 1 is provided, on a |IRGRGBISHESI0
region thereof, with an insulating |ayer 11 which serves to ensure that the

‘rail 1 and the brackets 3la-and 32a are electrically insulated, in the
' event that the rail 1, 35 or the first bra2ket 3la, or the second bracket

32a, is significantlg di spl aced beyond its noynal worqu%él1 -15 - range.
The insul ating | arerig Memheans; (BgF| §hewrl | apd Lhe & 1{08tf r om t he

“brackets 3la andsB@m) rbétween eem.hah wedggi membeX tad dis tthenrai | 1 and
ébetmeen the braCfﬁgégéﬂa?ggELégﬁidy lhﬁs@%ﬁg H&*ﬁéé ‘80 and the bracket
E 31k, so that the bracket 31k is held in place.

5 Securing means 82, a stud in Fig. 19, are used to
secure this wedge portionlal_in place. The upright
part 312k of the bracket 31k is sloped so as to engage
with the wedge member 81. As the'securing means 82 are
tightened, forcing the wedge 81 downwardly, the

10 nécessary clamping load is applied to the elastomeric
members in the assembly. Alternatively, the brackets
and elastomeric members could be compressed, using a
clamping tool (not shown), against the rail before the
securing means 82 are tightened. Such precompression

15 means that less torque is required to tighten the
securing means 82. _

The securing means 82 could alternatlvely be
formed by a bolt which locates in a threaded hole in
the track foundation 2, or a threaded sleeve which

20 projects from the track foundation. The securing means
only experience tensile loading, since the hole through
which they pass in the wedge member 81 is oversized, so
that no lateral loading is applied to the securing
means 82. . .

25 The wedge member can be shaped in plan view so
that it can engage with channels or grooves (not shown)
in the side brackets or upstand. Such shaping would
serve to resist longitudinal movement of the wedge
member.

30 The required clamping load is applled to the
elastomeric members of the assembly by means of the
wedge members and is adjustable by virtue of the shape
of the wedge members.

Figure 20 shows a twelfth embodiment of the

35 present invention, and shows only one bracket 31L for
the sake of simplicity. Two such brackets are used in



5 - Fig. 2 shows a second enbodi nent of the present invention. Mst of
the conponents of the Fig. 2 enbodinent are identical to those described
with reference to Fig. 1 and so a detailed description will be omtted. The
second enbodi ment provides an assenbly 10 3b which supports a rail 1 above

a track f 2. As in Fig. 1 the rail is supported ets 31b
and 32b aﬁﬂge astoneric nenbers 33b and 34b. These elastdﬁévgéﬁﬁéﬁ%ers are
identical to those in Fig. 1 except for the addition of supporting portions
330 and 15 340. These portions serve_ip_locate the menbers on the

brackets. The assenbly 3b also additionally includes a flat baseplate 38 on

whi ch the braakeuppotb assendlly,aas Eﬁuﬁi-&dz.o@élcéhﬁbdim’sate can provide a
late i s -

solid base on 20

particul arly usef U)Pﬁlf ag‘grgeotut%ﬁaﬂg qudu %dsu%%o:%q]meﬁ SFPﬂﬁFécl and 2.
In Figure 2, mAmbeYckgainsterthel sidewnfia ﬁgl natashesmd dephaced by a .
grout |ayer 2hannbicdimSldisad thalSdeBesVbale Wit eFeirendel B5l Lpation for

the rail 15 other embodiments. The track foundation (not shown) is
provided with an upstand 90, which has a
correspondingly inclined surface 901.
To install the assembly on a track foundation, a
bracket is placed on either side of a rail, and an
10 elastomeric mgmber:piaced between a bracket and the
rail. The upstand 90 is positioned thfough an aperture
314L provided in the base portion of the bracket 31L,
as shown in the drawing. Upright part 312L. has a
projection 315L whlch extends towards the surface 901
15 of the upstand 90, and into the space defined
therebetween there is inserted, through the side of a
web 313L of the bracket 31L, a wedge member 91. This'
wedge member 91 has inclined surfaces corresponding to
inclined surfaces of the parts 315 and 9201 on the
20 bracket 311 and the upstand 90 respectiveiy, and is
used to force the bracket and the upstand apart,
thereby applying the necessary clamping load to the
elastomeric members (not shown). Alternatlvely, the
assembly may be compressed by a tool as before, and
25 then the wedge member 91 locked in place.
‘The wedge member 91 is held in place using a bolt
93 inserted through an aperture 94 in an opposing web
313L’ of the bracket 31L. The twelfth embodiment of
the present invention thus provides a relatively simple
30 method of applying the clamping load to the elastomeric
members, and also of holding the brackets 31 and 32 on
the track foundation.
Height adjustment of the assembly of the twelfth
embodiment may be easily achieved by the use of shims
35 placed bétween the assembly and the track foundation.
The shape of the wedge member 91 and the hole 94 allow



The l'ocating means for holding the brackets 31b and 32b are constituted by

shguLdeLs—44—Mh+eh—p#efee%—%h+eugh—%he——s+nfs-rn—the brackets—CHps 51T are
inserted, through holes 43 in the shoul ders 41, to hold 30 the brackets in
position. As in the Fig. 1 enbodinent, the clanping |oad that is required
to be appli ewoss209 el astoneric menbers 33b and 34b is pr o RGRIEBIIPOTRe fit
of the assenbly. The shoul ders 51 can be glued into recess 23 in 35 the
track foundation 2 (as shown:in Fig. 2), or can be cast into the track
fﬁ;ngation 2, by means of -16- projectit®$-portions 411. A third

enbodi nent is shown in Fig. 3. This enbodjnent is very simlar to that
~shown in Fig. 2, '-'é?&?e[ﬂasti’h&fij’t‘ﬁﬁm?%?Wﬁ heightc i ned byyrreans of brackets 5

31a ;and 32c havi ng di ifheireny wedgectype fystieptingodst used, 3iRciand 322c.
SUCh dlfferent|3/ﬁ¥3¥£?lble to employ a locking mechanlsm so that the
' wedge does not become loose, thereby lowering the
5 clamping load applied to the elastomeric membefs.
Examples of such locking mechanisms are shown in Figs.
11 to 15, 19 and 20. |

Figure 21A shows a thirteenth embodiment of the

present invention, which is similar to the embodiment
10 described with reference to Figure 10.

In common with the embodiment shown in Figure 10,
the thirteenth embodiment has a first bracket 31m
having an extended base portion 311m, on which a second
bracket 32m is mounted. In contrast to the Figure 10

15 embodiment the thirteenth embodiment includes a rigid
wedge member 95 which is located between a first
elastomeric member 33m and the first bracket 31m.

Each side of the assembly has a plate member, 96
or 97, attached to the corresponding elastomeric member

20 33m or 34m. The upper part of the first bracket 31m is
shaped so as to engage with the wedge member 95, when
the assembly is in use. The plate 96 allows the wedge
95 to be driven in between the first bracket and the
first elastomeric member 33m, without displacing that

25 elastomeric member 33m. .The wedge member 95 is shaped.
so as to locate positively around the first bracket
31m. _

Figure 21B shows a modification of the embodiment
shown in Fig. 21A. In the assembly shown in Fig. 21B,

30 a second bracket 32m’ is integrally formed with the
base plate 38m. In other respects the assembly of Fig.
21B is identical to the Fig. 21A assembly. The
assembly of Fig 21B offers the advantage of a lower
number of loose components making up the assembly.

35 In the assemblies shown in Figs. 21A and 21B, the
clamping lcad is maintained by the fit of the



brackets are used with el astoneric menbers 33c and 34c which are idehtical
in cross-section. The_ Figure 3 enbodinent is shown in use with a
bul | -headed rail 1, 10 although, as with alT enbodi nents of the present

i nvention, this enbodi nent could be used with a flange- footed rail. As in

Figure 2, -gmgk ire 3 enbodi nent uses glued-in or cast-i gﬁﬂfrs 41
W th C|ip;bgl egﬁg used to hold the assenbly in place. ﬁﬂ@eg Ped 15
clanping load is once again provided by the fit of the assenbly. A fourth

enbodi nent of the present invention is wn in Figure 4. This fourth
enbodiment is very simlar to the second and third enbodi nents, but in the

20 fourth enmmiwandsweﬂmahboasefofgeedgés Imeinibel=0Vi #RE aye.iépbusekoz
30 and s2d hA (keee 313 a8 BNY' alffandhes RRal bhe peerbath el o
down in positiNMESNRTEFasf bel Lowerad jonhy ttde thackgfio@idatsimuliders 41
whi ch are gl ueth ivheduiprlesisedObt 8t &1t ekl IdLdnitnide 1bhaCke{pyndation 2.
Figures 5 fg“jézﬁ§¥§ﬁé§ g% %ﬂg PﬁggkégégMgf thé wedge meﬁber 95.
Figures 22A to 22C show three further methods of

applying the clamping load to the brackets in an

embodiment of the present invention. Only one bracket

is again shown for the sake of simplicity. =

10 All three methods use an eccentric cam 100, which
acts as rotating wedge to adjust the position of a
bracket 31n in relation to the track foundation (not
shown) . Fixing means 101 (101, 101") are used to hold
the assembly down on to the track foundation.

15 The eccentric cam 100 can be rotated about the
fixing means 101 {(101’, 101") so that the lateral
position of the bracket 31n can be”édjusted."' -

In use, two brackets, as before, are compressed
against respective elastomeric members, in order to

20 provide the necessary clamping load to those
elastomeric members, by a compression tool. An upstand
73, or alternatively a socket (not shown), provided on
the eccentric cam 100 is used for locating the tool.

The eccentric cam 100 is then rotated and a locking

25 screw 102 tightened so that the clamping load is |
maintained when the compression tool is removed. The
locking screw 102 screws into one of a series of
threaded holes in the base of the side bracket. Such a
locking screw is required because the fixing means 101

30 (101°, 101") would not be able to provide a secure
means of preventing the cam rotating and reieasing'the
clamping load. For this reason, the eccentric cam
embodiments shown in Figs. 22A to 22C may not be as
effective as the previously described embodiments, and

35 may be more suited to low clamping load arrangements.

Vertical adjustment of the assembly can be



respectivély of a fifth embodi ment of the present .invention, which is

simlar to the.second, thi+rd and36—Fetrtirenbodiment s described—above.
In Figures 5 and 6 arail 1 is held in place on a track foundation 2 by
means of a rail support assenbly 3e. The assenbly 3e conprises first and
second br ackswoosktieovand 32e, and first and second el ast oner i RCHGBMHIHE, 5
33e and 34e. The el astoneric menbers 33e and 34e are sinmlar to those used

i n previous enbodi nents. -17- However, in order . to ensure that the
change of rail support stiffness along the-3ak| is not an abrupt one, as
di scussed above, the brackets 31e and 32e are specially shaped.. U rlght

portions 312e andpBevidadeby thepise of @bineyPlagesd #?QﬁﬁtQRahﬁﬁq” thE t he
| ongi t udi nal diregia@npackées assenbly, and downwardly- at the | ongitudinal
ends of the assembly. pooQLdoak Gucid36 bBehelee Lk he1d WA by
. a bolt arrangement 101. Figure 22B shows an eccentric
5 cam 100 held down by a clip arrangement 101’, for
example a c11p descrxbed previously with reference to
Figure 5, and Figure 22C shows an eccentric cam 100
held down by a toggle clamp 101".
Figure 23 shows a fifteenth embodiment of the
10 present invention, in which a rail 1 is supported by
elastomeric members 33p and 34p, held in place by
brackets 31p and 32p. The whole assembly is located in
a trough defined by upstands 22 of the track foundation
2. The brackets provide the necessary clamping load by
15 their location in the trough. The brackets 31p and 32p
are held onto the track foundation by means of bolts 65
located through holes in the first and second brackets
31p and 32p respectively.
Such an embodiment provides the required clamping
20 load by means of the fit of the assembly, and is shown
and described to illustrate that the required level of
clamping load could be provided by such a trough
assembly. However, there are drawbacks associated with
the installation and maintenance of such an assembly,
25 even though the assembly shown in Fig. 23 is a discrete
assembly. In some circumstances, for example in street
running systems where the rail and fastening must be
concealed beneath a cobbled or asphalt road surface,
there may be little advantage in fixing the assembly to
30 a flush surface rather than in a trough. However,
there may still be benefits in supporting the rail at
discrete intervals with an applied clamping load,
rather than continuously.
In most cases the brackets in each assembly have
35 been shown as both being independently adjustable in
lateral location. This allows small adjustments in



stiffness per netre) as the wheel reaches the assenbly. 10 Al t hough
the | ength of bending waves due to trains travelling on the rail at the

| evel s of support stiffness for which the support systemwill generally be
designed is sufficiently longthat the apparent difference of track support .

stiffness positions 15 above.the assembly and in nj an_bet ween
t wo assenth9 %@9 very small, this difference can be furt*ﬂg@ (4108 by

such shapi ng of the brackets 31e and 32e. Thus, the discrete assenbly of
this enbodinment is 20 designed with the shape of the support brackets, when
viewed in a horizontal plane in a directn per pendi cular to the axis of

the rail, being. pats)éri{%at% tgoegg ad ha&n& Qﬁr Fil Q{lgptt% ateﬁrlPana ;I (232

bet ween t he sup Pt hess above an asse <
har noni ¢ exci tiab ke ﬁ’éﬂﬁ@l%l%ﬁﬂélﬁt@%u-ﬁéepﬁnéemlnessl{wW.t he | ength

of the track ijx @wmﬁoaesbnﬁ@mma;rﬁuaaﬂ lat1s ¥Rkl afdhe-maad; dHdy ation .

produci ng propert| r ey -consi dered conti nuous system can be
r et ai ned Ins a% gﬁ- Egytgg je Iaﬁ.a'aﬂg % so that &us lateral

adjustment is provided on only one side of the
assembly This allows the clamping load to be varied
or adjusted, but not the track gauge
Further still, assemblies embodylng the present
invention may include side brackets which are rigidly
10 attached to one another, in Whlch case the requlred
clamplng load is prov1ded by the fit of the assembly,
and is thus dependent on the tolerances in the
assembly



e e e ngt h ot 4 -] L‘e,.i”f‘LLdéﬂi‘S?ﬂllIIHlﬂﬂﬂﬂﬂlll I -
be increased rail stress at the edge of the ly. 35 Ffgutes" 78 *
f..the clip 51 shown in

and 7B show in nore detail the --a
use with t heWo9%62192 second to fi H&f The cl i p@’q@"Pﬁ‘%d
steel. The clip has a

froma flat bar of resilient materi al
curved front portion 510, a flat portion 511, a-curved rear portion 512, a

curved 5 portion 513, a flat portion 514, -§3curved portion 515, and a flat
front portion 516. _\Wen in use, the clip 51 is inserted into a shoulder 41
and is held in p§&é§M§§ its own resilience as shown in Fig. 5. The shape of

the rear portion 512 10 Afrdilwayt ixaidi dupposer assembly t (8) clfigxr into the
resiliently suspending a railway rail (1) above a track
: foundation (2) at discrete locations along the rail
5 (1), wherein the assembly {3) has rail supporting means
(31, 32, 33,.34) through which a predetermined clamping
load is exerted on the said rail (1) such that the
assembly (3) has a desired resistance to longitudinal
creep therethrough of the rail (1). |
10 2. An assembly as claimed in claim 1, wherein the
rail supporting means (31, 32, 33, 34) are attached,
when the assembly (3) is in use, to an approximately
horizontal upper surface of the said track foundation
(2).
1s 3. An assembly as claimed in claim 1 or 2,
comprising first and second brackets (31, 32) and first
and second elastic members (33, 34), each of the said
first and second brackets (31, 32) having a bearing
part (312, 322) and a base part (311, 321), the bearing
20 part (312, 322) being located adjacent to either side
of the rail (1) when the assembly (3) is in use and the
base part (311, 321) being located on an upper surface
of the said track foundation (2), the first elastic
member (33) being located between the first bracket
25 (31) and the rail (1} and the second elastic member
being located between the rail (1) and the second
bracket (32), when the assembly (3) is in use, and
further comprising means (41, 51, 517; 53, 60; 701, 71,
72, 73; 701, 71, 72, 74; 41f, 52; 3113, 321j, 3817,
30 38245; 80 to 82; 90 to %4; 100 to 103;) for maintaining
the said predetermined clamping load.

4. - An assembly as claimed in claim 3} wherein
the said first and second brackets (31, 32) are held in
place on the track foundation (2) by fixing means (41,

35 51; 53, 60; 701; 63; 82; 90; 101), at least part of
which are located through respective base parts (311,

-This Sheet Has Been Re

T




shoul der 41. The clip is designed to be s in the veftical
direction once installed, so that any def Limﬂmm@"" m! Eenbl y due to -
| oadi ng i s nade up by the ¢ elastonerlc nenb ,

This design of clip is relatively-sasy—te4insert into the shoul der 41 and

provi des a ybeiAm i ally THIS'SHEET HASMBEENK ng flor the brac
resilience oybé%e clip all ows REPLACEBI tolerances within tﬁ&’fﬁ?@ﬁﬂpy to be
taken up, thereby mai nt akn ets in 20 position and hence the
required clanping load in the assenbly, 4?ce this clanping load is

0

fundanmental |y determ ned by the georretry the assenbly. In addition to
the clip descridzg) a;bp\,tg;e a,ﬂa%ygggsof(ggj asdyc material may be | ocated

“ncrease the stifinake g areelBi' o chRinda 3 ASeeilhe dl copect | ve end
and pl an vi ews Wexein ilte aaiddfdrat and tmqmemmrasemamnsznm again,
a bul | -headed rajdpdrden @l & gasén%pgl@@e(m a 30 track foundation by means’
of an assenbgy 3f. l& ths Sé'sé%mb y gglc triec; r:}.% %isé?%b'sé' gﬂegg{rrrl)réhsees
said base plate (311h) is lntegral with one of the said
brackets (31ih).
7. An assembly as claimed in dlaim 5, wherein the
said base plate (38) is integral w1th both of the said
10 first and second brackets (31, 32).
8. An assembly as claimed in claim 5, wherein
" the base part (311, 321) of each of the said first and
second brackets (31, 32) has an inclined lower surface
(3115, 321j), and upper surfaces (381j, 382j) of:the
15 said base plate (38) are correspoﬁdingly inclined.
' . An assembly as claimed in claim 6, wherein the
base part (321h) of the other one of the said first and
second brackets (31, 32) has an inclined lower surface,
and the said base plate (38} has a correspondzng
20 inclirned upper surface. '
10. An assembly as claimed in claim 4, wherein
the';rack foundation (2) has an upstand (80; 90), the
assembly (3) further comprising a wedge element (81;
91) shaped such that it fits between the upstand (80;
25 90) and the bearing part (312, 322) of an adjacent one
of the said brackets (31, 32) when the assembly (3) is
in use so as to maintain a desired clamping load
applied to said bracket (31, 32).
11. An assembly as claimed in claim 5, wherein
30 the base plate (38} has an upstand (80; 90), the
assembly (3} further comprising a wedge element (81;
91) shaped such that it fits between the upstand (80;
90) and the bearing part (312, 322) of an adjacent one
of the said brackets (31, 32) when the assembly (3) is
35 in use so as to maintain a desired clamping load
applied to said bracket (31, 32).

This Sheet Has.Been Rep laced




conponents simlar to those used in the previous enbodi nents,
and—secon 32f'—aﬂd—frrsr—and—second elasto "un
COﬂL N C

33f and 35 34f. This enbodi nent se plate
the assenbly is nount ed. “Wo 96/ 2W8€SHEET HA§ BEEN _
PCT/ GB96/ 005Y82%/2102 The base pl atle 38f REBLAGEDached |t o t he PCEIGBISOMSMat i on

2 by means of bolts 53, and includeS upsStand portions-41f, which pass

t hrough slots (not shown) in the brackets 31f and 32f when the brackets are
mounted 5 in place. The first and second b?éckets 31f and 32f arﬁ fhnllar
in shape to those desgkib mnth r ferenc ure, 1, and are he in
posjtion on the base # at aft 8 H“P f%ﬁﬁ'&ﬁ"opz%rs]t hr ough
respective hol eswhereim Upgtlamﬁ pRrpor(BLdns321] @f the deizk braicket0 38f.

The clips 52 havesi hes sangs fdindlicah 83chh 51505 (Piaie$5d %% Wbl
reference to Flgghrough ¢L1c ﬁfer n

g he Sgld upstand (90) protrudes.

5 13. An assembly as claimed in claim 12, wherein
the fit of the upstand (90) in the slot (314L) allows
movement of the bracket (31, 32) relative to the
upstand (90) such that insertion of the wedge element
(91) between the upstand (90) and the bearing part

10 (312, 322) of the said bracket (31, 32) drives the
bracket (31, 32) away from the said upstand (90)
whereby the said desired .clamping load is applied to
the said bracket (31, 32).

l4. An assembly as claimed in any one of claims

15 10 to 13, wherein the bearing part (312, 322) of the
said bracket (31, 32) has a projection (315L) extending
towards the said upstand (90) so as to define a space
between opposing surfaces of said projection (315L) and
upstand (90) for receiving said wedge element (91).

20 15. An assembly as claimed in any one of claims
10 to 14, arranged such that said wedge element (81)
may be installed substantially vertically.

16. An assembly as claimed in any one of claims
10 to 14, arranged such that said wedge element (91)

25 may be installed substantially horizontally.

17. An assembly as claimed in claim 4, wherein
part of the said fixing means (41, 51; 53, 60; 701; 63;
82; 90; 10l1) projects above the base part (311, 321) of
the bracket (31, 32) such that between such projecting

30 part and the said bracket (31, 32) there is defined an
aperture for receiving cooperating first and second
wedge elements (71, 72) shaped so as to_maintain-a
desired clamping load applied to the said bracket (31,
32). ' .

35 18. An assembly as claimed in claim 17, wherein

. each of the said first and second wedge elements (71,
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shape to those Fig. 7 clips, being s ' ped when vi ewed in
plan, -when in use. As in the Figure j EIB anlﬂ # ri p is used to keep
the 15 brackets in place, and the n [ load is applied to

thﬁ el ai%orreri c nenbers 33 and 34 by the fit of the assenbly. As in the
ot her enbodj ne the rail is flexibly held'in place by t - 31f
31555@??9 : | y ERYol0641

and 32f co : OREITY nenbers 33f and 34f against the
rail 1. The rail 1 isoﬁﬂﬁgggggzgngEQ% insulating |ayer 11, and a suitable
grout layer (not shovn) . m ed tojleygel the assenbly as before. Figure

9 shows a plan view of a seventh enbodi nent 25 of the present invention.
As in previouslyzyesss i Hakrenited feaes(7hL) d112;1 122)hewliich pezrated a

track foundat | ofadedy (EANY18f, 33272800 NoclE-yie B85 aERLIRZG (3) he

sevent h enbodi nBNt Fi'sesfirst and second brackets 31g and 32g, and
first and secont®etit¥heric 30 menmbers 33g and 34g which are held by the-
brackets agai nst theis) denh Qlsseiblyaas dlaisedieiscanyednei o ckétmence to

Figure 1, Iogati@gho 18, wherein, when the assembly (3) is in use, the
wedge element (81; 91), or at least one of the wedge
elements (71, 72), is secured by means of a fastening
device (73; 82; 93), for example a bolt. '

20. An assembly as claimed in any one of claims 3

10 to 19, wherein the said first and second brackets (31a,
32a) are of identical cross section, and the said first
and second elastic members (33a, 34a) are of identical
cross section, so that the supported rail (1) is held
in a substantially upright condition. '

15 21. An assembly as claimed in any one of claims 3
to 19, wherein the said first and second brackets (31c,
32c) have non-identical cross sections, and the said
first and second elastic members (33c, 34c) have
identical cross sections, thereby suppdrting the rail

20 (1) in an inclined condition with respect to the

vertical axis.

22. An assembly as claimed in any one of claims 3
to 19, wherein the said first and second brackets (31d,
32d) have identical cross sections, and the said first

25 and second elastic members (334, 34d) have
non-identical cross sections, thereby supporting the
rail (1) in an inclined condition with respect to the
vertical axis. - '

23. An assembly as claimed in any one of claims 3

30 to 22, wherein each of the said first and second
brackets (3le, 32e) and/or each of the said first and
second elastic members (33e, 34e) is shaped such that

. the stiffness of the assembly (3) varies, in a
direction parallel to the longitudinal axis of the rail

35 (1), such that it is greatest in the central region of

the assembly (3).
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means (not shown) project through holes 314g and 324g in the
and—32g—and—are used—tohofd the—S’:'s—b'r'a'C'k'eT'an—p“l ace on th "Immm[“!fm " |II|

foundation 2. As in the other enbodinents, a te and ®r grow ayer *
ey -20- be used between the ﬁ#gHEEEHQSdHENBZQ and the track
foundation W02 be seen frofn Figuagpdcephe brpcket's 31BCHGRGMSIMG
speci al |y shaped, the upright por ' - row at the | ongitudina
edges of the assenmbly and widening to:a maxi numthickness at the centre of
the assembly. The el astomeric nenbers 33g3hd 34g are correspondingly

shaped so as to have mnde ortions_at the |ongitudi nal edges of the
assenmbly and narrow #3- t PEREMRLY (3 Fimed dmepdyr oneToE ckapmdig3 of the

brackets and el a:siamerlwtheweﬂ.ﬁl each sef wite taniid Fiesteandssetonge of the
asserbly 101 ongllidafedd! (S5§°P320) 14t/ leaor! WEOUAR LOLaPRELP daq T S

i ncrease is achiev
second elastic members (33g, 34g) is shaped so as to

5 augment the applied clamping load.

25. An assembly as claimed in any preceding
claim, wherein the height of the rail (1) relative to
the track foundation (2) is adjustable.

26. An assembly as claimed in any one of claims 3

10 to 25, wherein there is a support plate (96, 97)
located between the said first and/or second bracket
(31m, 32m) and the said elastic member (33m, 34m).
associated with the or each bracket (31m, 32m).

27. An assembly as claimed in claim 24, wherein

15 there is a rigid member (95) located between one of the
said support plates (96, 97) and the bracket (31, 32)
agsociated with that support plate (96, 97).

28. An assembly as claimed in any one of claims 3
to 27, wherein the said clamping load maintaining means

20 comprise eccentric cam means (100 to 103).

29. An assembly as claimed in any preceding
claim, wherein the said first and second brackets (31,
32) are hinged relative to the track foundation (2).

30. An'assembly as claimed in any one of claims 3

25 to 28, wherein the said fixing means (41, 51; 53, 60;
701; 63; 82; 90; 101) comprise a shoulder (41; 41f) and

securing clip (51; 52; 101’).
31. 2An assembly as claimed in claim 30, wherein
the said securing clip (51; 52; 101’) is held in place
30 in the said shoulder (41; 41f) by the resilience of
that securing clip (51; 52; 101'), and wherein the said
securing c¢lip (51; 52; 101’) is substantially rigid in
a vertical direction when the assembly (3) is in use.
32. An assembly as claimed in claim 30 or 31,
35 wherein the said securing clip (51; 52; 101’) comprises
a front part (510, 511, 514, 515, 516) which is
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because the angl ed shape of the ons 15 serves to increase
the cl anping | oad, and hence the”“m”mﬁmﬁl“mg eep as the rail 1 creeps
in a longitudinal direction. As an alternative , the brackets
may be shaped so as to have w de portlons at. the Iongltudl naI 20 edges of

t he assenbl ?E}gn nar centre of the ass Ei‘ssm’o'.'r
Correspondi ngly ?’ne el 3&%% vvould be shaped sgggs to lzgve
narrow portions at theflonagi d-lAﬁﬁp edge of the assenbly, and a wi de
portion at the centre of the 25 assenbly3g- Cooperating shaping of the

el astic nenbers and side brackets could also serve to |locate and fix them
t oget her, and tdnsértedtintalithemaidnshbulder cl4ts i41®| event shander | oad.

For exanple, a Qégé.ayﬁ,homoqg he Laee shatler&dASidL nEsBer ssgw goengage
with a 30 recess,in

o0t b FRRLA st LA Th SRt 5 LR pheapaTHe of ot 0
el enent to be ffromd pqmarmuménlt, hgl¢) a®s npiléladinto a|hpl sadld( not shown).
The cl anpi ngs | oggh @iyl Cada 015t NeHe dbS£4SERShe part (510, 511, 514,
515, 516) having means' (514) for retaining the clip
(51; 52; 101’) in the shoulder (41; 41f) when the
assembly (3) is in use.
33. An assembly as claimed in claim 32, wherein
10 the said front part (510, 511, 514, 515, 516) comprises
a pair of substantially parallel élongate members (511,
514), and the said rear part (512, 513) comprises a
curved member (512) joining the two elongate members
(511, 514), one of the said elongate members (511, 514)
15 being shaped so as to provide the means for retaining
the clip (51; 52; 101') in the shoulder (41; 41f).
34. An assembly as claimed in claim 33, wherein
elastic material is located between the said pair of
substantially parallel elongate members (511, 514).
20 35. An assembly as claimed in claim 32, wherein
the clip (52) comprises a cylindrical bar of material

which is substantially U-shaped in form.
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35 above has sone drawbacks. One of these is that it may be necessary to
cl-afp—and—tocate—anunber—of— 2= ; enbl ies—efore—they—canr——-
be dropped into place. This can nake assenbly and nai nt enance sonmewhat
nore difficult. Figure 10 shows a cross-sectional end view of 5 parts of an
ei ght h enbodiW@Ae213® t he present invention. .Brackéts 31h andPGRGBHMNESM i n
Figure 10 are used in place of the first and second brackets 31 and 32 of

t he previously-described enbodi nents. As will be seen fromFigure 10, the
bracket 31h 10 has a lower part 311h mhﬂch exi,ends, when the assenbly is in
use, fromthe first bracket side to the'seto bracket side of the
assenbly. The first bracket 31h al so has an upright portion 312h which is
adjacent to a rail (not shown) when the assenbly is in use, and which 15
supports an el astomeric nenber (not shown) against the
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rail in a similar manner to the previously-described enbodi ments. The
second bracket 32h_is located on _an upper face of the extended | ower part

311h of the first bracket 20 31h. As in previous enbodi nents, the second
bracket 32h is | ocated on the opposite side of the rail to the first

bracket 3%0o od N€ assenbly is in use, and supports a qﬁggeﬂwﬁ&ﬁﬁtoneric
menber (not shown) against the rail, on the opposite side of the rail to 25
the first bracket 31h. The first bracket 31h is held onto the track
foundati on (not shown) by neans of bolts ,b53h | ocated through slots 314h
(only one bolt and one sl ot being shoﬁb 'nZEig. 10). The second bracket .32h
is secured 30 to the extended |ower part 311h of the first bracket 31h by
means of a bolt 60 |ocated through a hole in the said second bracket 32h
whi ch extends into a threaded hole 61 in the extended | ower part 311h of
the first bracket 31h. 35 The ei ghth enbpdi nent of the present

invention allows the first bracket &, inc rgpits | ower part
' o o
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-22- 311h, to be bolted to the track foundation 2 before installation of

t he—conpl et e "rart—assenbty—Fhe ratT—the—etastomeric nenbers—and—the———————
second bracket 32h are then lowered onto the track foundation so that the

rail 5 is held between the first and second el astoneric nenbers as in the

previ ous enbWR9R2A08. The necessary clanping | oad may then BEF/GRISN0INIE t o

the el astoneric nenbers by conpressing the second bracket 32h towards the

first bracket 31h by the use of a tool (not shown). 10 The bracket 32h is

then bolted to the |lower part 311h of the grajkgf‘ 31h using the bolt 60.

Thus, the second bracket is fixed in position relative to the first bracket

31lh and the rail, and so the applied clanping |oad remains after the tool

is renoved. Such an 15 enbodi nent of the present jnvention allows for
easier installation of the asseinbly. Figures 1]‘@nﬂ 12 show side and end
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respectively of a ninth enbodi ment of the present invention. This ninth )
enbodi nent uses brackets 31i -and 20 -32i - and el astoneric nenbers 33i and 34i -

which are simlar to the brackets and el astoneric nenbers used by ot her
enbodi nents described with reference to the previous figures, in particular
Fi gures 7 ¢, The ninth enbodinent is concerned wth theuigeéobsie 25

which the required clanping load is applied to the el astoneric nenbers 33i
and 34i, and with the way in which tolerances within the assenbly can be
taken up. In other aspects the simlaritie g tween the ninth enbodi nent
and the previous enbodi nents will be SOL-aZp ent fromthe draw ngs, and so

a detailed explanation will be omtted. In order to apply the required
clanping | oad, the assenbly 3i, consisting of the rail 1, the first and
second brackets 31i and 32i and the el astonerig nenbers 35 33i and 34i, is

placed, in an unconpressed state, onto fheewrark foundation 2 so that :

respective slots in the o '
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-23- brackets 31i and 32i pass over portions 701 of a pressed clanping base
plate-70. Thirs—ctanpingbase pl at e FO—Ts—set—Tmto—the track—fommdattron—2—at—
end regions thereof contiguous with the portions 701 and at 5 a central
region 702 thereof. The portions 701 project upwardly fromthe track

f oundati on 2 WO9R7% defi ne respective apertures between t hBCHGRGMISH and
the portions 701. The assenbly is then conpressed using a clanping 10 tool
(not shown). A first wedge part 71 is then inserted in a dowward vertica
di rection between the projecting portions gglga%itrmabrackets 31 and 32.
One such first wedge part is used for eachdJsi de the rail assenbly. A
first wedge part 71 is shown to an 15 enlarged scale in Figure 13. Next, a
second wedge part 72 is inserted into each end of the -assenbly. A pair of
second wedge parts 72 is used for each side of the assenbly, as will be
apparent fromFig. 11. A second wedge part 72 is shown

\
‘/
FIG.5.



20 to an enlarged scale in Figure 14. The second wedge parts 72 t hus .
_engage with respective first wedge parts 71 by neans_of respective serrated”

edges 712 and 722. These serrated edges serve to prevent the first wedge
part 71 noving out of the assenbly when the clanping 25 tool is renoved. A-
bolt 73 igwd ed through an aperture 723 (Fig. 14) inpcpeéeRiy wedge
parts 72.ﬁq¥§ﬁg@Pt 73 passes through one of the second Pgie part2g72

t hrough the aperture defined by the portion 701 and 30 then t hr ough

anot her of the second wedge parts 7 I?c?t ed at the opposite end of the
assenbly. The bolt 73 is tightened h Acﬂerances in the assenbly are
taken up, hence rigidly fixing the side brackets in pos®ion. Since the
brackets are |l ocked 35 rigidly in place, the clanping lewad can be

mai nt ai ned, even when thecflanping tool is renovegg. The}shape of - 24-

0
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the second wedge part 72 can be made so that as the bolt 73 is tlghtened

the—asseﬁbry—%eﬁds—fo—toﬁpfess tHre—etastomerTc enber s nore; tTETEDY

i ncreasing the applied clanmping load. 5 The clanping tool is then
rel eased and the interlocking serrated edges of the wedge parts 71 and 72
serve to hol WO@7MRdge part 71 in place in the assenbly, a®CHSROFATHY
above. The use of wedge portions 71 and 72 allows the brackets 31li and 32
to 10 be rigidly held in position, and the tol erances of the assenbly
taken up, so that the elastoneric nenﬂegé 2 i and 34i have the appropriate
clanping | oad applied thereto. In addition to providing a lateral clanping
|l oad 15 to the el astoneric nenbers, such an assenbly can ensure that the
side brackets are rigidly held in place so the vibration-reducing
characteristics of the assenbly are not reduced. Figure 15 shows an end
view of a nodification of 20 the ninth enbodi nent of the present invention.
Thi's nodification is substantially identical to the ninth
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enbodi nent, with the exception that a toggle clanp 74 is used to secure t he
first and.second wedge_parts 71 _and 72 in place in the assenbly, instead of

the bolt 25 73. 1In addition, the Fig. 15 enbodi ment uses a cast cl anping
base plate 70. Figure 16 shows a further nodification of the ninth

enbodi ment woldngree0di fication is used to adjust the hei ghtpcgicHobiosspsendl y
to conpensate for rail head 30 wear. A shim 212 of an appropriate

t hi ckness is | ocated between the assenbly 3 and the track foundation 2 in

order to adjust the height of the raiﬂ/ﬁéﬁh 1he size of the conponents 72
must be reduced in correspondence 35 e'resulting reduction in size

of the aperture defined by thélp tign 704. Ac Baﬁgly a nunber of

-25- differently-sized cogz?nents must bel grovided to all ow varying

adjustnents in height t tai .
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Figure 17 shows a nodification of the second to fifth enbodi nents descri bed
wHt h refererce—to0 Figures 2 5 to—F—Fhts—moatit+ecati on i s—used—to—ad] ust
the height of the rail for those enbodi nents. Such hei ght adjustnent is
achi eved by using adjustnment wedges 517 inserted under the clip 51 (not
shown). TheWO96278® | s inserted into a shoul der 41' whi ch Hecx/GBIs@bsIer 10
aperture 43" therethrough than the previously described shoulder 41. In
this way, the overall height of the assenbly can be adjusted. Shins are

i nserted between the assenbly and thegtpﬁcgbfoundation,.as before. Figure
18 shows an end view of a tenth enbodinent 15 of the present invention.

As in the previous enbodi nents descri bed above, a rail 1 is held in place
on a track foundation 2 by nmeans of an assenbly 3j. This assenbly 3]
conprises a first bracket 31j, "a second bracket 32j, and first and second
el agstonmeric 20 nenbers 33] and 34). The first and second brackets are

| ocated on respective upper faces of a base plate 38j, to opposite
respective sides of the rail 1. The tenth enbodi nent of the present

i nvention
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illustrates another way in which the required clanping 25 |oad may be
applied.tothe elastoneric nenbers 33] and 34j. This clanping load is
appl i ed when the brackets are |located correctly on the baseplate 38]. In
order to position these brackets correctly, the assenbly, including the
brackets 3woesnds2] , the el astoneric 30 nenbers 33j and%%sa
conpressed using a conpression tool (not shown). The assenb 'S

pl aced on the baseplate 38 in such a way that | ower serrated surfaces
321j, 322) of the brackets 31j and 32] enga e wth correspondi ng serrated
top surfaces 35 381j, 382) of the bas 568]. In addition, the upper

surfaces 381j, 382 of the basepl ate 38| slope - 26- |nmardly t owar ds the
rail and the lower faces 321j, 322] of the brackets 31j and 32] are .
correspondi ngly inclined. When the conpresston tooI is rel eased the

cl anpi ng ;;
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5. Ioad is transferred fromthe elastonerlc nenbers 33j, 34j, through the
brackets—31j- and—32—to—the b - e of the engagerment—of— -
the serrated edges of the base plate 38] and the brackets 31j and 32j. The
brackets and the base plate are held down onto the 10 track foundation 2 by
means of bol WO®RTIWhe transfer of clanping |oad to the bascRGTGRIHBSHAS
that the bolts 63 are relatively unstressed, thereby reducing any

| i keli hood of a bolt failure. Figure 19 fho sonme parts of an eleventh 15
enbodi nent of the present invention. WNr 19 only one bracket 31k is
shown for the sake of sinplicity. As in all of the other enbodi nents, a
second bracket is used on the opposite side of the rail, and el astoneric
menbers are | ocated between the rail and the brackets: 20 In Fig. 19
a wedge-shaped piece provides lateral adjustnment and is conbined with a
fastening, in this case a threaded arrangenent which attaches the assenbly
to the track foundation. In addition to providing a |ateral clanping | oad
to the elastoneric nenbers, such 25 an assenbly can ensure that the side

brackets are - v
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- \ L

L/
70

1
+—102

FIG. 11




rigidly held in place, so the vibration-reducing characteristics of the
-assenbly are not  reduced. In Fig 19, the track foundation (not shown)

i ncl udes an upstand 80, which is rigidly attached to 30 the foundation 2.
The bracket 31k is shaped as shown in Figure 19 and includes a bearing
surface 3lyooros carries an el astoneric nenber in a mangeSdopy to
that described wth reference to the other enbodi nents. An asse Yy usi ng
the bracket 31k is installed at 35 the track site by placing the brackets
in position on the track foundation (r@t/% gmn) wi th the unconpressed

-27- elastoneric nenbers (not shown) and the rail (not shown) between them
A wedge nenber 81 is then inserted between the upstand nenber 80 and the
bracket 31k, so that the bracket 31k is held in place. 5 Securing nmeans 82,
a stud in Fig. 19, are used to secure this wedge portion 81 in place. The

upri ght ~ :
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part 312k of the bracket 31k is sloped so as to engage with the medge

renber 81. As the securing means -82—are—tTgtitemed, f or ci ng—tie weuge 8T

downwardly, the 10 necessary clanmping load is applied to the elastoneric
renbers in the assenbly. Alternatlvely, the brackets and el astoneric
menbers couMb #2709npr essed, using a clanping tool (not shRGFCBAPAMst ¢ he
rail before the securing means 82 are tightened. Such preconpression 15
nmeans that |ess torque is required to tlghten t he securing neans 82. The
securing nmeans 82 could alternatively b?%f g by a bolt which locates in
a threaded hole in the track foundation or a threaded sl eeve which 20
projects fromthe track foundation. The securing nmeans only experience
tensile | oading, since the hole through which they pass in the wedge nenber
81 is oversized, so that no lateral loading is applied to the securing
means 82. 25 The wedge nenber can be shaped in plan view so that it
can engage with channels or grooves (not shown) in the side brackets or
upstand. Such shapi ng woul d

71\
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serve to resist longitudinal novenent of the wedge nenber. 30 The
required clanping load is applied to the elastoneric menbers of the

assenbly by neans of the wedge nmenbers and is adjustable by virtue of the
shape of the wedge nmenbers. Figure 20 shows a twelfth enbodi nent of the 35
present i nyRyégmaioe and shows only one bracket 31L for the gpd¥ss 9%
sinplicity. Two such brackets are used in -28- a support asse ﬂ as in
previ ous enbodi ments. The bracket 31L is ysed to support an elastonerlc
menber agai nst the side of a rail (noﬂﬁshz % in a manner sinilar to that
described with reference to the 5 other enbodi ments. The track foundation
(not shown) is provided with an upstand 90, which has a correspondingly
inclined surface 901. To install the assenbly on a track foundation, a

m
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FIG. 14 .



bracket i's placed on either side of a rail, and an 10 el astoneric nenber
ptaced bet ween a bracker—and—theﬂﬁmﬁ——ﬂ*mrﬁpstand-QO i's

an aperture 314L provided in the base portion of the bracket 31L, as shown
in the drawi ng. Upright part 312L has a projection 315L which extends
towards the P@9%aEWI901 15 of the upstand 90, and into the PCFEHICHAS0 ned
t herebet ween there is inserted, through the side of a web 313L of the
bracket 31L, a wedge nenber .91. This wedge nmenber 91 has inclined surfaces
corresponding to inclined surfaces of the g& t£ 345 and 901 on the 20
bracket 311 and the upstand 90 respectively, and is used to force the
bracket and the upstand apart, thereby applying the necessary clanping | oad
to {he el astomeric menbers (not shown). Alternatively, the assenbly nay be
conpressed by a tool as before, and 25 then the wedge nenber 91 | ocked in
pl ace. The wedge nenber 91 is held in place using a bolt 93 inserted

t hrough an aperture 94 in an opposing web 313L' of the bracket 31L. The
twel fth enbodi ment of the present invention thus provides a relatively

sinmpl e
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30 nethod of applying the clanping load to the el astoneric nenbers, and
-al so of holding the brackets 31 _and 32 on the track foundation. Hei ght

adj ustment of the assenbly of the twelfth enbodi mrent may be easily achi eved
by the use of shinms 35 placed between the assenbly and the track

f oundat i onwdégr9deape of the wedge nenber 91 and the hole Kﬂﬁdﬁ%o - 29-
this easy adjustnent of height. Where a wedge type fastening Is used, it is
preferable to enploy a | ocking nmechanismso that the wedge does not becone

| oose, thereby |lowering the 5 cLanpigﬁ I?azsapplied to the el astoneric
menbers. Exanples of such | ocking nechant s are shown in Figs. 11 to 15,

19 and 20. Figure 21A shows a thirteenth enbodi nent of the present
invention, which is simlar to the enbodinent 10 described with reference’
to Figure 10. . o~ '
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ln commn wi th the enbodi rrent shown |n Figure 10, the thirteenth embodi ment

has—a- f-i+st—bracket—3tm-havi ng a por ttonm—3tim—omwhith—=
second bracket 32mis nounted. In ‘contrast to the Fi gure 10 15 enbodi nent
the thirteenth enbodi nent includes a rigid wedge nmenber 95 which is | ocated
bet ween a fwobrwenst oneric menber 33mand the first brack®CTEBROBHEL side
of the assenbly has a plate nenber, 96 or 97, attached to the correspondi ng
el astonmeric nenber 20 33mor 34m The upper part of the first bracket 31m
is shaped so as to engage with the \Aedggfeefbflv%, when the assenbly is in
use. The plate 96 allows the wedge 95 t en in between the first
bracket and the first elastoneric nenber 33m w thout displacing that 25

el astonmeric menmber 33m  The wedge menber 95 is shaped so as to |ocate
positively around the first bracket 31m Figure 21B shgws a nodification of
t he enbodi nent shown in Fig. 21A. In the assenbly sho | - =30 a
second bracket 32m is integrally fornmed with the base p/&te 38m In other

respects the assenbly of Fig. FIG 17

3k




21B is identical to the Fig. 21A assenbly. The assenbly of Fig 21B of?ers'
t he advantage of a | ower nunber of | o0ose conponents_making up the assenbly

35 I'n the assenblies shown in Figs. 21A and 21B, the clanping load is
mai ntai ned by the fit of the -30- conponents and the use of wedge
menbers. T%%ﬁg.mgf wedge nmenbers al so has the advantage tgicobGosieSen®! Y
conponents can be |l owered onto the track foundation in an unconpressed
state, the clanping | oad being 5 generated by the insertion of the wedge
menber 95. Figures 22A to 22C shom1thre$gfs€22§r met hods of applying the
clanping load to the brackets in an enboli of the present invention.
Only one bracket is again shown for the sake of sinplicity. 10 Al

t hree met hods use an eccentric cam 100, which acts as rotating wedge to
adj ust the position of a bracket 31n in relation to the track foundation
(not

o oy
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shomh). #ixing means 101 (101', 101") are used to hold the assenbly down on

to—the tTack—foonmdation. 15 Fre—eceentrrc—cam 100—<carbe—rotated
about the fixing nmeans 101 (101', 101") so that the lateral position of the
bracket 31n can be adjusted. In use, two brackets, as before, are
conpressed W§A6R3WIr espective el astoneric menbers, in or derPONGEDE00530 ovi de
the necessary clanping |load to those el astoneric nenbers, by a conpression
tool. An upstand 73, or alternatively a socket (not shown), provided on the
eccentric cam 100 is used for |ocati %76 ool. The eccentric cam 100 is
then rotated and a | ocking 25 screw tzbhtened so that the cl anping

| oad is maintained when the conpression tool is renoved. The | ocking screw
102 screws into one of a series of threaded holes in-the base of the side
bracket. Such a | ocking screwis required because the fixing neans 101 30
(161", 101") would not be able to provide a secure neans of preventing the
camrotating and releasing the clanping |oad. For this reason, the
eccentric cam enbodi mrents shown in Figs. 22A to 2 may not be as
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effective as the previously described enbodi nents, and 35 may be mor e’

suited to low clanping |oad arrangenents. Vertical adjustnent of the -

assenbly can be -31- provided by the use of shins placed above or bel ow
the side brackets. Figure 22A shows an eccentric cam 100 held down by a
bol t arrange gmred0l. Figure 22B shows an eccentric 5 campeqicasenesislown by
a clip arrangenent 101', for exanple a clip described previously with
reference to Figure 5, and Figure 22C shows an eccentric cam 100 hel d down
by a toggle clanp 101". Figure 23 shom§ auygzieehth enbodi ment of the 10
present invention, in which a rail ‘1 ﬂs p ted by el astoneric nenbers
33p and 34p, held in place by brackets 31p and 32p. The whol e assenbly is

| ocated in a trough defined by upstands 22 of the track foundation 2. The
brackets provide the necessary clanping | oad by




15 fheir'Iocation in the trough. The brackets 31p and 32p are held onto the

track foundatt+on by neans of botts—65t+ocated—ttrough hotes—Tmthe—frrst
and second brackets 31p and 32p respectively. Such an enbodi ment provides
the required clanping 20 | oad by nmeans of the fit of the assenbly, and is
shown and JWOPRTEY to illustrate that the required | evel BCTHBIMSHY | oad
coul d be provided by such a trough assenbly. However, there are drawbacks
associated with the installation and nmaintenance of such an assenbly, 25
even though the assenbly shown in Fig,.. 23, is a discrete assenbly. In sone
circunstances, for exanple in street Bﬂn% systens where the rail and
fastening nust be conceal ed beneath a cobbled or asphalt road surface,

thére may be little advantage in fixing the assenbly-to 30 a flush surface
rather than in a trough. However, there may still be benefits in supporting
the rail at discrete intervals with an applied clanmping |oad, rather than
continuously. In npbst cases the brackets in each assenbly have 35 been
shown as both being i ndependently adjustable in e
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lateral location. This allows small adj ustnents in -32- track gaugé to

be made, and also allows the clanping load to be varied or adjusted . '

i ndependent|y. However, it should also be noted that all the

af ore-nmenti oned enbodi ments may al so be arranged so that this lateral 5

adj ust nent § pded on only one side of the assenbly. This. t he

cl anpi ng Iogg’dtg;()ﬁﬁ% varied or adjusted, but not the track Igé’ﬁg?.’ urt her
still, assenblies enbodying the present invention may include side brackets
which are rigidly 10 attached to one another, in which case the required
clanmping load is provided by the fit qZZtyé2q§senbly, and is thus dependent
on the tolerances in the assenbly. i

' 77777777

321m

21



-33- CLATNB: 1. Arailway rail support assenbly (3), for resiliently

' 1) above—=atrack—fourmdation (2)y—at—discrete

| ocations along the rail 5 (1), wherein the assenbly (3) has rai
supporting neans (31, 32, 33, 34) through which a predeterm ned cl anpi ng
| oad is exerWO&6RW0 he said rail (1) such that the assenbl yPWFBPﬁ@gﬁ’
desired resistance to |longitudinal creep therethrough of the rail (1). 10
2. An assenbly as clainmed in claim1, wherein the rail supporting means
(31, 32, 33, 34) are attached, whe?}(ty azzﬁerrbly (3) is in use, to an
approxi mately horizont al iﬁ er su of

I -

he said tr fQundation, (2). 15
3. An assenbly as claine 5 or 2, conprisin fLé ?EZﬁnd
secord ®hasti c nenbers (337 347, ch of

Ravi ng a bearing part (312,
~2o~part (314, 322) being

s

the said first and secol{}
322) and a base part (311,
| ocat ed adj.acent t

He

312n

FIG.22B.
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of the rail (1) when the assenbly (3) is in use and the base part (311,
321) being located on an upper surface of the said track foundation (2), . ..
the first elastic nenber (33) being |ocated between the first bracket 25
(31) and the rail (1) and the second el astic nmenber being | ocated between
the rail (vbegfeé he second bracket (32), when the assenbpyrbRdedasiol N USE,
and furthe‘rw,corrpﬁsing means (41, 51, 517; 53, 60; 701, 7&161"&/;3;6'@?0 701,
71, 72, 74; 41f, 52; 311, 321j, 381j, 30 382j; 80 to 82; 90 to 94; 100 to
103;) for maintaining the said prede?{]ry[gg cl anping | oad. 4. An
assenbly as clainmed in claim3, wheréein’t said first and second brackets
(31, 32) are held in place on the track foundation (2) by fixing nmeans (41,
35 51; 53, 60; 701; 63; 82; 90; 101), 21 gast part of which are located %
t hrough respecti ve base parts (311, - 34-\321) of the brackets (31, 32).
" Y
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ot gesertty as clamed in ol aim3 or & wwereln une saro | HH NI
assenmbl y as cl ai frpdig sHEFaHAS BEEWHer ei n t he sai d [pase—plate={311h) is

integral with ong of tHgpLAGERD brackets (31h). 7. ﬁﬁphﬁgﬁ%®mvsﬁﬁgf jimed in
claimb5, wherein : ate (38);is intgaral vz h both of jthe said
10 first and second brackets (31, 32). 8~ An as Y. uﬂAﬁLB@ynl claim

5, wherein tggfg%gﬁ part (311, 321) of each of the : -

brackets (31, as an inclined | ower surface (311j, 321j), and upper
surfaces (381, 3d2j) »dfrahtway xaill suppoptaresesdblyard)cofoaspondi ngly

inclined. 9. ApaSEaHBDly S8sSéRaiRg éﬂrﬁiﬁ%ﬁ&Graﬂﬂegi'nabg%ebQSQﬁgay
(321h) of the other one of the %ald first and, secon rackets (31, 32) has
an inclined | as‘iﬂr‘?%cgz,) b thecxare basatpraccalapy ke xaddrr espondi ng

20 inclimsed (adperwisatrd b ethd Oasdembigend) yhas ehalmedppdrelidiginbansher ei n
the track fow@%ﬁijﬁl(gg’fgf)aghg Eéﬁnghggg;aggkédgggrmined clamping

load is exerted on the said rail (1) such that the

assembly (3) has a desired resistance to longitudinal

creep therethrough of the rail (1), and wherein the

10 rail supporting means (31, 32, 33, 34) do not include
any fastening meahs passing through the web of the rail
(1).

2. An assembly as claimed in claim 1, wherein the
rail supporting means (31, 32, 33, 34) are attached,

15 when the assembly (3) is in use, to an approximately
horizontal upper surface of the said track foundation
(2). "

3. An assembly as claimed in claim 1 or 2,
comprising first and second brackets (31, 32) and first

20 and second elastic members (33, 34), each of the said
first and second brackets (31, 32) having a bearing
part (312, 322) and a base part (311, 321), the bearing
part (312, 322) being located adjacent to either side
of the rail (1) when the aésembly (3) is in use and the

25 base part (311, 321) being located on an upper surface
of the said track foundation (2), the first elastic
member (33) being located between the first bracket
(31) and the rail (1) and the second elastic member
being located between the rail (1) and the second

30 bracket (32), when the assembly (3) is in use, and
further comprising means (41, 51, 517; 53, 60; 701, 71,
72, 73; 701, 71, 72, 74; 41f, 52; 3117, 321j, 3817,
382j; 80 to 82; 90 to 94; 100 to 103;) for maintaining
the said predetermined clamping load.

35 4. An assembly as claimed in claim 3, wherein
the said first and second brackets (31, 32) are held in
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an adj acent one of H ckets (3 2) when enﬁf s in
use so as to nalnt“ A ﬂ%ﬁggﬁrJg r*La.xzﬂplng | oad app |@ﬂetgi§“ grk (31,
32).. 11. An assenbly as clained in clai . wher elf=36==thé_ B3 -gf e (38)

has an upstand (80; 90), the assenbly (3) further conprising a W8

el oment (81 dbeciagechstoi ¢nato! tnd || onbeLIBERa ExdBoLENENE00190) and

an a acent~one o sai d bracke
32) when the @dsemish (that sigsis rgn@@tgstasnt ‘éhﬁapﬁtlﬁlfﬁlarégépped’fcl anpi ng
| oad applied e sadsbdsBpkes)y (31, 32). -35- 12. An assenply as cl.ai ned

in claim10 or 11, mhereln t he base part (311, ,321) of the _said bracket
(31, 32) is prOV|d%H W %5%?@P1¥3§§L§1?h@?@thPoé ) one of claims 3

5 to 23, wherein each of the said first and second
brackets (31g, 32g) and/or each of the said first and
second elastic members (33g, 34g) is shaped so as to
augment the applied clamping load. _

25. An assembly as claimed in any preceding

10 claim, wherein the height of the rail (1) relative to
the track foundation (2) is ad]ustable

26. An assembly as claimed in any one of claims 3
to 25, wherein there is a support plate (96, 97)
located between the said first and/or second bracket

15 (31m, 32m) and the said elastic member (33m, 34m)

. associated with the or each bracket (31m, 32m).

27. An assembly as claimed in claim 26, wherein
there is a rigid member (95) located between one of the
said support plates (96, 97) and the bracket (31, 32)

20 associated with that support plate (96, 97).

28. An assembly as claimed in any one of claims 3
to 27, wherein the said clamping load maintaining means
comprise eccentric cam means (100 to 103).

29. An assembly as claimed in any preceding

25 claim, wherein the said first and second brackets (31,
32) are hinged relative to the track foundation (2).
'~ 30. An assembly as claimed in any one of claims 4
to 28, wherein the said fixing means (41, 51; 53, 60;
701; 63; 82; 90; 10l1) comprise a shoulder (41; 41f) and
30 securing clip (51; 52; 101‘). |

31. An assembly as claimed in claim 30, wherein
the said securing clip (51; 52; 101’) is held in place
in the said shoulder (41; 41f) by the resilience of
that securing clip (51; 52; 101’), and wherein the said

35 securing clip (51; 52; 101’) is substantially rigid in
a vertical direction when the assembly (3) is in use.

This Sheet Has Been Re(ilaced .'
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through which the said rpf r udes. 5 13. An assenbly as
clainmed.in claim 12, mﬁmﬁmmnﬂnummt he upstjare={20 Stpt (314L)
al | ows noverment of the brackett (81, 532) relativ Bﬁpt$@£M5§?§ﬁ§EF9 ) such
that insertion of the wedge el ement (990’ bet ween t he up<| ) gnd the
bearing part 10 (312, 322) of the said Packet (IBPate32)-~dri-ved¥ el br acket
(31, 32) awa I .the said upstand (90) whereby—the sard desited clanping
| oad is appl ‘the said bracket (31, 32). 14. An assenbly as clained in
any one of clains1l5 AlGaidway, naidr sluppart Baaemald)  FOX 322) of the
sai d bracket réélli\%@tl@a%u%p@'rﬂi‘?ﬂ 013 %ly a4iIENd NGBtk sai d
upstand (90) so as to defin€ a space between opposing surfaces, of said

proj ecti on (Zeuppagdenudamt IECHse r]é%%}t\ﬂi‘?\'gs SHEPAddife Behent (91).
20 85. (A, agmeilivn ahetladiggiblyn @)y e wfil|aippodfliie deanar ranged

such that said_wedge el e t 1 e i.nstalled substanti .

vertically. fg.l'Aggas bl )a(stq’d%oé{%édﬁﬁ?}hrﬁ/ pdﬁeeéieorferg?]gﬁ% %@(%ui%,

arranged suchloaldatiss @xdruedyere/dresaidail (1) such that the
assembly (3) has a desired resistance to longitudinal

creep therethrough of the rail (1), and wherein the

10 rail supporting means (31, 32, 33, 34) do not include
any fastening means passing through the web of the rail
(1) .

2. An assembly as claimed in claim 1, wherein the
rail supporting means (31, 32, 33, 34) are attached,

15 when the assembly (3) is in use, to an approximately
horizontal upper surface of the said track foundation
(2).

3. An assembly as claimed in claim 1 or 2,
comprising first and second brackets (31, 32) and first

20 and second elastic members (33, 34), each of the said
first and second brackets (31, 32) having a bearing
part (312, 322) and a base part (311, 321), the bearing
part (312, 322) being located adjacent to either side
of the rail (1) when the assembly (3) is in use and the

25 base part (311, 321) being located on an upper surface
of the said track foundation (2), the first elastic
member (33) being located between the first bracket
(31) and the rail (1) and the second elastic member
being located between the rail (1) and the second

30 bracket (32), when the assembly (3) is in use, and
further comprising means (41, 51, 517; 53, 60; 701, 71,
72, 73; 701, 71, 72, 74; 41f, S52; 311j, 321j, 3817,
382j; 80 to 82; 90 to 94; 100 to 103;) for maintaining
the said predetermined clamping load.

35 4, An assembly as claimed in claim 3, wherein
the said first and second brackets (31, 22) are held in



25, mmy be installed substanti ' - 171 AT asSe ai med
in claima4, wherein part of thimmmﬂﬂmﬂ""wpns (p BEPEACEMERT SemeT7f) 1

63; 82; 90; 101) projects above*the baserpart *( 311

(31, 32) such that between such project i_;}%r 30 par acjket

(31, 32) there is defined an aperture for T
second wedge ts ( | 1‘%5 ?-[]1 | L e | anpi ng
| oad applied ?ol%{%’ne %ai%r%@ce?%%ﬁs@ r@rf . g n aséserq%]fcy as
clainmed in cl &lm BB, iifer sl0l ety F21 RO saiQL )4 rat keaBk e akdge

elements (71, whickGre %)oé?ée@_ﬁ?féﬁ}?%é@é‘@c&iwel,ba@e?;qgﬁéa , (3du ch
serrated faces 9511, 712; 722). interlock en the assenbly (3) is i.n use.

19. An assenbPRZds f &hedPrarkshs ohtt o3&l ains 5 10 to 18, wherein, when
the assenblsy (3) | %.JnAmseasddibly as claimed in claim 3 or 4,

wherein the gaid first and second brackets (31, 32) are

supported on a base plate (38) .

6. An assembly as claimed in claim 5, wherein the

said base plate (311h) is integral with one of the said
10 Dbrackets (31h).

7. An assembly as claimed in claim 5, wherein the
said base plate (38) is integral with both of the said
first and second brackets (31, 32).

8. An assembly as claimed in claim 5, wherein

15 the base part (311, 321) of each of the said first and.
second brackets (31, 32) has an inclined lower surface
(311j, 3213j), and upper surfaces (3813, 382j) of the
said base plate (38) are correspondingly inclined.

9. An assembly as claimed in claim 6, wherein the

20 base part (321h) of the other one of the said first and
second brackets (31, 32) has an inclined lower surface,
and the said base plate (38) has a corresponding
inclined upper surface.

10. An assembly as claimed in claim 4, wherein

25 the track foundation (2) has an upstand (80; 90), the
asgembly (3) further comprising a wedge element (81;
91) shaped such that it fits between the upstand (80;
90) and the bearing part (312, 322) of an adjacent one
of the said brackets (31, 32) when the assembly (3) is

30 in use so as to maintain a desired clamping load
applied to said bracket (31, 32).

11. An assembly as claimed in claim 5, wherein
the base plate (38) has an upstand (80; 90), the
assembly (3) further comprising a wedge element (81;

35 91) shaped such that it fits between the upstand (80;
90) and the bearing part (312, 322) of an adjacent one



20. An assenbly as clained in &nyton& of c1a|nB erein the
said first and second brackets (3la, 32a). are of |dentq¢UAUGr489§ tion,

and the said first and second el astic ers (34a patg 8243y ArEoF ik tical

Cross section t hat. r [ |1
upright condi tfl %ﬁ’ id ti% (g%quﬁﬁd aj’eérr)bl(m;Iﬁeﬂ ﬂ%lér:seé I n %ﬁ?éﬁ% 1)1(:i Y
clains 3 to i@ umersa ms He edintainta ai@smrmlmmbr@t%oa}@lc 32c) have

?ggcl dgzy) Cﬁ;&’? q?%nwtéﬁr& brftdedthe(Frl gy rst and second el astic rrenbers

tical cross sections, thereby ortin e rai
(1) in an inclinedZondt iaFsily raspekained i ?/i?f"ﬁc%l? %g i 122. An
aszerrbl y gsbeolr@kz@% l(ﬂéhﬁfbhéél%)ahit C(ﬂdIUS 10 dO, thbesmid bhackatd first
and secon rackets ve, i.dentical S | the said
first 25 and (éélcor'?&))el:‘%tﬁ”%o qﬁ)‘ir%lt(}?,ﬁ,s%ﬁard) @93@@ ntgkgf% €$1 ?‘(i;‘g Cross
sections, thataughipoidh nche heaid upstand (90) protrudes.
' 13. An assembly as claimed in claim 12, wherein
the fit of the upstand (90) in the slot (314L) allows
10 movement of the bracket (31, 32) relative to the
upstand (90) such that insertion of the wedge element

S A M EL

r)——fri:t

(91) between the upstand (90) and the bearing part
(312, 322) of the said bracket (31, 32) drives the
bracket (31, 32) away from the said upstand (90)
15 whereby the said desired clamping load is applied to
the said bracket (31, 32).
14. An assembly as claimed in any one of claims
10 to 13, wherein the bearing part (312, 322) of the
said bracket (31, 32) has a projection (315L) extending
20 towards the said upstand (90) so as to define a space
between opposing surfaces of said projection (315L) and
upstand (90) for receiving said wedge element (91).
15. An assembly as claimed in any one of claims
10 to 14, arranged such that said wedge element (81)
25 may be installed substantially vertically.
16. An assembly as claimed in any one of claims
10 to 14, arranged such that said wedge element (91)
may be installed substantially horizontally.
17. An assembly as claimed in claim 4, wherein
30 part of the said fixing means (41, 51; 53, 60; 701; 63;
82; 90; 101) projects above the base part (311, 321) of
the bracket (31, 32) such that between such projecting
part and the said bracket (31, 32) there is defined an
aperture for receiving cooperating first and second
35 wedge elements (71, 72) shaped so as to maintain a
desired clamping load applied to the said bracket (31,
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19. An assembly as claimed in any one of claims
10 to 18, wherein, when the assembly (3) is in use, the
wedge element (81; 91), or at least one of the wedge

10 elements (71, 72), is secured by means of a fastening
device (73; 82; 93), for example a bolt.

20. An assembly as claimed in any one of claims 3
to 19, wherein the said first and second brackets (31a,
32a) are of identical cross section, and the said first

15 and second elastic members (33a, 34a) are of identical
cross section, so that the supported rail (1) is held
in a substantially upright condition.

21. An assembly as claimed in any one of claims 3
to 19, wherein the said first and second brackets (31c,

20 32¢) have non-identical cross sections, and the said
first and second elastic members (33c, 34c) have
identical cross sections, thereby supporting the rail
(1) in an inclined condition with respect to the
vertical axis.

25 22. BAn assembly as claimed in any one of claims 3
to 19, wherein the said first and second brackets (31d,
32d) have identical cross sections, and the said first
and second elastic members (33d, 34d) have
non-identical cross sections, thereby supporting the

30 rail (1) in an inclined condition with respect to the
vertical axis.

23. An assembly as claimed in any one of claims 3
to 22, wherein each of the said first and second
brackets (3le, 32e) and/or each of the said first and

35 second elastic members (33e, 34e) is shaped such that
the stiffness of the assembly (3) varies, in a



claim wherein the height of the l' H"“ u [ ) Ihe Track foundgtion
(2) is adjustable. 26. An assenbl”lm " ﬂm n”"En ;%%é“‘GFM(FMiWEBF 0Oto
25, wherein there is a support pldte€(96, 97)% | dcatje beﬂﬁH¢MGtMEﬂsai
first and/ or second bracket (31m 32n) ?gd t he sai ?st‘i"c-"rrewber---(--B m

34m) associated with the or each brackef '(31m 32m). 27. An assenbly as

clainmed in ckaj 4 | 5,th i NANR r | ocat.ed
bet ween one %?*gﬁélggrgg%§%38#tt%|gbgslﬁﬁgfkbgfggggggﬁg %&géﬁgﬁ EQ%, 32)
associ at ed wiih,t kuchstippér titphist greasesg7in e menfyadniviegion cfai ned in
any one of ci{gabMggdehB1¢/ (39herein the said clanping |oad maintaining nmeans
20 conprise eccentric_Cam neans (100 to,103gu 29. An assenbly as cl ai ned
in any preceding 8ftai mrRwAEFEMR1YhESs &ilgt B 0a FEYs 6N P @Ss (31, 32)
are hingegl rebaltsyewherbgﬁ bb%hgoffotmﬁatsla@ah(ﬁks_tg%?%@eaﬁﬁﬂm' y(ii Clsc’ill med
in any one of _clai : rein the i_Xi 1eans : ;
53, °60: 701 bEscRels d318:03pelo s S AEIahe FRLd FATAI A Lcur  ng
clip (51; 52seg&bhd) elastic members (33g, 34g) is shaped so as to

augment the applied clamping load.

25. An assembly as claimed in any preceding
10 claim, wherein the height of the rail (1) relative to
the track foundation (2) is adjustable.

26. An assembly as claimed in any one of claims 3
to 25, wherein there is a support plate (96, 97)
located between the said first and/or second bracket

15 (31m, 32m) and the said elastic member (33m, 34m)
associated with the or each bracket {31im, 32m).

27. An assembly as claimed in claim 26, wherein
there is a rigid member (95) located between one of the
said support plates (96, 97) and the bracket (31, 32)

20 associated with that support plate (96, 97).

28. An assembly as claimed in any one of claims 3
to 27, wherein the said clamping load maintaining means
comprige eccentric cam means (100 to 103).

29. An assembly as claimed in any preceding

25 claim, wherein the said first and second brackets (31,
32) are hinged relative to the track foundation (2).

30. An assembly as claimed in any one of claims 4
to 28, wherein the said fixing means (41, 51; 53, 60;
701; 63; 82; 90; 101) comprise a shoulder (41; 41f) and

30 securing clip (51; 52; 101'). _

31. An assembly as claimed in claim 30, wherein
the said securing clip (51; 52; 101’) is held in place
in the said shoulder (41; 41f) by the resilience of
that securing clip (51; 52; 101’), and wherein the said

35 securing clip (51; 52; 101”’) is substantially rigid in
a vertical direction when the assembly (3) is in use.
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front part (510, 511, 514, 515, 516) into the said
shoulder (41; 41f), the said front part (510, 511, 514,
515, 516) having means (514) for retaining the clip
10 (51; 52; 101’) in the shoulder (41; 41f) when the
assembly (3) is in use.
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33. An assembly as claimed in claim 32, wherein

the said front part (510, 511, 514, 515, 516) comprises
a pair of substantially parallel elongate members (511,

15 514), and the said rear part (512, 513) comprises a
curved member (512) joining the two elongate members
(511, 514), one of the said elongate members (511, 514)
being shaped so as to provide the means for retaining
the clip (51; 52; 101‘) in the shoulder (41; 41f).

20 34. An assembly as claimed in claim 33, wherein
elastic material is located between the said pair of
substantially parallel elongate members (511, 514).

35. An assembly as claimed in claim 32, wherein
the clip (52) comprises a cylindrical bar of material
25 which is substantially U-shaped in form.
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A railway mail support assembly (3), for resiliently suspending a railway rail (1) above a track foundation (2) at discrete locations
along the rail (1), has rail supporting means through which a predetermined clamping load is exerted on the said rail (1) such that the
assembly (3) has a desired resistance to longitudinal creep therethrough of the rail (1). The fail supporting means are preferably attached,
when the assembly (3) is in use, to an approximately horizontal upper surface of the said track foundation (2). Such an assembly (3) may
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