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(57) Abregé/Abstract:

The invention relates to a rail connection for track systems, which comprises a tensioning element (1) made of an elastic material,
In particular a hardened spring steel, which Is deposited in such a manner In the mounted state, between a maintaining plate (3)
which Is arranged on a threshold (2) and a fastening anchor (4), such that it exerts a maintaining force upon the base (5) of a rall
(6) In order to maintain the rail (6) in position. The tensioning element (1) iIs embodied In a symmetrical manner In relation to a
symmetrical plane (7) which Is oriented In a vertical manner, said symmetrical plane being perpendicular on the longitudinal axis (3)
of the rail (6). According to the invention, the tensioning element (1) comprises two torsion limbs (1a’, 1a") which extend preferably,
essentially in a parallel manner in relation to each other In order to obtain stepped overload protection. Both of the torsion limbs
(1a’, 1a") are connected together on the side oriented away from the rail (6) by means of a connecting section (1 b), and a loop-
shaped clamping section (1d’, 1d") is arranged on the end (1c’, 1c") of the torsion limb (1 a', 1 a") which Is oriented away from the
rail (6). The torsion limb (1a’, 1a") together with the connecting section (1b) is arranged, essentially, on a first plane (9) when the
tensioning element (1) is not in the tensioned state and at least one part of the loop-shaped clamping section (1d', 1d") is arranged
on a second plane (10). The second plane (10) Is rotated about an axis (11) in relation to the first plane (9), which extends in a
parallel manner on the sectional axis of the symmetrical plane (/) with the first plane (9).
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(57) Abstract: The invention relates to a rail connection for track systems, which comprises a tensioning element (1) made of an
elastic material, in particular a hardened spring steel, which is deposited in such a manner in the mounted state, between a maintaining
plate (3) which is arranged on a threshold (2) and a fastening anchor (4), such that it exerts a maintaining force upon the base (5) of a
e rail (6) in order to maintain the rail (6) in position. The tensioning element (1) is embodied in a symmetrical manner in relation to a
& symmetrical plane (7) which is oriented in a vertical manner, said symmetrical plane being perpendicular on the longitudinal axis (8)
v of the rail (6). According to the invention, the tensioning element (1) comprises two torsion limbs (1a', 1a") which extend preferably,
essentially in a parallel manner in relation to each other in order to obtain stepped overload protection. Both of the torsion limbs (1a’,
1a") are connected together on the side oriented away from the rail (6) by means of a connecting section (1 b), and a loop-shaped
clamping section (1d', 1d") is arranged on the end (1c¢', 1¢") of the torsion limb (1 a', 1 a") which is oriented away from the rail (6).
The torsion limb (1a', 1a") together with the connecting section (1b) is arranged, essentially, on a first plane (9) when the tensioning
element (1) is not in the tensioned state and at least one part of the loop-shaped clamping section (1d', 1d") is arranged on a second
plane (10). The second plane (10) is rotated about an axis (11) in relation to the first plane (9), which extends in a parallel manner

on the sectional axis of the symmetrical plane (7) with the first plane (9).
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EE, ES, FI, FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, Zur Erkildrung der Zweibuchstaben-Codes und der anderen Ab-
NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CE, CG, kiirzungen wird auf die Erkldrungen ("Guidance Notes on Co-
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). des and Abbreviations") am Anfang jeder reguldiren Ausgabe der

Veroffentlicht: PCT-Gazette verwiesen.

—  mit internationalem Recherchenbericht

—  vor Ablauf der fiir Anderungen der Anspriiche geltenden
Frist; Verdffentlichung wird wiederholt, falls Anderungen
eintreffen

(57) Zusammenfassung: Die Erfindung betrifft eine Schienenbefestigung fiir Gleisanlagen, die ein Spannelement (1) aus elasti-
schem Material, insbesondere aus gehadrtetem Federstahl, aufweist, das im montierten Zustand zwischen einer an einer Schwelle
(2) angeordneten Halteplatte (3) und einem Befestigungsanker (4) so festgelegt ist, dass es auf den Schienenfull (5) einer Schiene
(6) eine Haltekraft ausiibt, um die Schiene (6) in Position zu halten, wobei das Spannelement (1) zu einer vertikal ausgerichteten
Symmetrieebene (7), die senkrecht auf der Lingsachse (8) der Schiene (6) steht, symmetrisch ausgebildet ist. Um einen gestuften
Uberlastschutz zu erzielen, ist erfindungsgemiB vorgesehen, dass das Spannelement (1) zwei, vorzugsweise im wesentlichen par-
allel zueinander verlaufende, Torsionsschenkel (1 a', 1 a") aufweist, wobei die beiden Torsionsschenkel (1 a', 1 a") an der von der
Schiene (6) abgewandten Seite durch einen Verbindungsabschnitt (1 b) miteinander verbunden sind, und dass am der Schiene (6)
zugewandten Ende (1 ¢', 1 ¢") der Torsionsschenkel (1 a', 1 a") je ein schlaufenférmiger Klemmabschnitt (1 d', 1 d") angeordnet
ist, wobei im nicht gespannten Zustand des Spannelements (1) die Torsionsschenkel (1 a', 1 a") samt Verbindungsabschnitt (1b) im
wesentlichen in einer ersten Ebene (9) liegen und zumindest ein Teil der schlaufenférmigen Klemmabschnitte (1 d', 1 d") in einer
zweiten Ebene (10) liegen, wobei die zweite Ebene (10) gegeniiber der ersten Ebene (9) um eine Achse (11) verdreht ist, die parallel
zur Schnittachse der Symmetrieebene (7) mit der ersten Ebene (9) verlduft.



10

15

20

25

CA 02590099 2007-06-08

23917 PCT/EP2005/013211 Transl. of WO 2006/061234

Friction-fit alastic rail fastenar for track ayatams

The invention ralates to a friction-fit elastic rall
fastener for track systems, comprising a tensioning slament made of
an aelastic material, in particular hardened spring steel, that in
the assembled state is fixed in place between a retaining plate
provided on a sleeper and a fastening anchor such that the
tenaioning element exarts a retention force on the rail foot in

order to held the rail in position, and the tansioning element is

symmetrically aligned with respect to a vertically oriented plane
of symmatry that is perpendicular to the longitudinal axils of the
rail.

A generic rail fastener is known from DE 34 00 110 [US
4,770,343]. In the cited document a tensioning aleamant is used

that in the assembled state is provided between a retaining plate
and a fastening anchor. Tha tansioning element has two legs

designed as torsion elements. The torsien lags have two adjacent
parallel spring bar sactions that are formad one plece with a loop
that forms a bracing section and is curvad cutward and essentially
transversely with respect to the spring bar sactions. The two

spring bar sactions of the torsion legs are connected via the
transverse connecting piece. The two outer spring bar sections of

the torsion legs each have a U-shaped band, provided at a distance
bghind the transverse connecting piece that at its free end section

ig supported on the transverse connacting plece, whereas anchor

parts for the rail fastener have two support flangas for the

torgion laga of the tensioning alement, projecting towazrd opposite
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sides, adjacent to a center bar and respectively provided at a
distance above stop bavaels for the bracing sectlions located next to

the rail foot.
A rail fastener of the above-describaed type is known from

DE 39 18 091 [5,096,11%] in which sections of tha outer lags of the
epsilon-shaped tensioning elements widen toward the rail foot with

an increase in distance between the inner legs. The mutually
aligned free ends of the tansioning element end outside the inner

legs. The tensioning element is alsc dasigned such that in the
assembled position & cantar bar comes to rest a small distance

above tha rail foot, and in the preassembled position the inner
side of the ceanter bar contacts the shaft of thea sleapar screw.
In ona of the previcusly known embodiments, although the

tensioning element fulfills its function, namely, to securaly hold

the rail on the sleeper, the tensioning element ia relatively large
and cemplicated in design. This entails a correspondingly high
level of manufacturing cemplexity that increases the production

costs for the tensioning elemants.
In addition, the previousaly known tenaioning elements do

not adaguately address the problem that the rall may tilt when
unusually high forces impinge thereon. Tha torsion legs of the

tensioning element and the sleeper screws may be highly streased,
i.a. overtightened oxr ovarloadad, when the rail tilts. It is

therefora desirabla to design the rail fastener in such a way that

precautions are taken, and also that overloading of the tensioning

elemaent and of the sleeper scraws is prevented even during talting.
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In one of the previously known emboediments, the
teansioning torque iz indiractly produced only by tightening the
sleepar scraws or hook screws. The tensioning foree of the
tensioning elemant als¢o acts on tha pretensioning force of the

slesper acrew, thereby also subjecting the screw to load. In
addition, the tensiocning elemesnt can be assemblad only by use of a
sleepar scraew or hook screw. It is desirable to achieave a
universal assambly of the tensioning elemant, i.a. with or without

screwa, and, if necessary, without affecting the pretengioning

force for the scraw.

The cbject of the invaeantion, therefora, 18 to refine a
rail fastener of the generic type such that the above-referenced
disadvantages are avoided, that in particular a simple geometric
design of the tensioning z=lement is poasibla, and that the
associated manufacturing costs remain low. A further aim is to

provide a reliable two-staga overload protection so that thea
tensioning slaement is not damaged evan when occasional, unususlly
high forces arise. A furthar aim is to provide a poasibillty for
assembly that is universal and, if necessary, independent from the
scraw pretanaioning.

Achievenant of this objact according to the invention is

characterized in that the tensioning elament has two preferably
parallel torsion legs that in the assambled state ara at least
substantially provided betwsen the rataining plate and the

fastening anchor, and tha two torsion legs are connacted to one

another on the side facing away from the rail by meanz of a

connecting sectlion, In addition, m loop-shapad clamping segtion is
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provided on each end of the torsion leg faging the rail, and
adjacent the torsion legs the clamping section first extends
easentially parpendlcular to the plana, and then axtaends in a
loopaed manner until the ands of the clamping section reach the
vicinity of tha ends of the torsion legs, where they form a support
surface on the rail foeot. Furthermore, inn the non-tensioned state
of the tensioning element the torsion legs together with the
connecting mection lie essentially in a first plana, and at least a

portion of the loop=-shaped clamping asactions lie in a second plane,
whereby thae seacond plane is rotated about an axis in relation to

the first plane, thae axis axtanding parallel to the sectional axis

of the plane of symmetry containing the first plane.
In the assembled statae of the tensioning elamant, the

second plane preferably is substantially congruent with the first

plana.
Under normal load on the rail, in f£he assembled state the

loop-shaped clamping sections of the tensioning element preferably
contact the rall foot. However, the ands o0f the clamping section
in the asgemblad state may also engage in receases provided for
same in the retaining plate. In this manner it is poasible for the
end~face ends of the clamping sections to lock in the recessas for
horizontal stabilization in the final assamblad position. The

recasses in the retaining plate may also have locking projections
or catches that enable thae ends of the clamping saction to angage

with the retaining plate.
The loop-shaped clamping sectlions may also first extend

£rom the and of the torsion legs, essentlally perpendicular to the
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plane of symmatry, and then extend in the direction away from the

ralil in order to return back to the rail in a curved progression.

In this case, the loop~shapad clamping sections preferably have an
S-gshapad curve, at least in places. Thism design provides a compact
structure of the fastening system, as discussed further below.

In their portions facing the rail as viaewed from above,
the loop-shapad clamping sections preferably each have an
essentially circular or oval shape. Connection transitions batween
the individual functiocnal zones are provided with large radll oz

radius tranaitions to ensure optimal tension curvee in the material

of the tensioning element. The individual radii or radius

transition= along the curva of the tensioning element may have

different msizaes.
The loop-shaped clamping sections adjacent the torslon

lags may first extend easentially perpendicular from the plane of
synmetry.
The angle betwaan the above-referenced planes, i.e.

batween the first plane and tha sacond plane, is preferably bestween

B° and 30° in the non-tensicned state of the tansioning elemant.

The ends of the lcop-shaped clamping sections may be
designed as straight sections. These stralght sections preferably

extend parallel to each other.
The aends of the loop-shaped clamping sections, in
particular tha straight sactions, may have a cutout that is

dasigned as a support surface on the corner radius of the rail

foot. This allews defined and secure contact on the rail foot.
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To accommodate an overload, sach loop-shaped clampling

section may have a first contact surface in the lateral region of
the clamping section for contacting the rall foot, the first
contact surface likewise contacting the rail foot when the rail
tilts in the event of high horizontal forces on the rall head
(first ovarload case), but with a greatly reduced lever &rm. In
addition, each loop-shaped clamping section may have a second
contact surface for contacting the fastening anchor, and in a

second, more intense ovarload case that exceeds the first overload

case for the forces acting on the rail, the second gontact surface

contacts the fastening anchor.
The retaining plate may be integrated into a rail-bed

piate.
The retaining plate and the fastening anchor may have a
two-piaca design. The retaining plata and the fastening anchor may

be connected or held together by means of a hook scraw.
The fastening anchor may be plat.a-aha*d and fixed in

placed by a screw.
The retaining plate and tha fastening anchor may also

have 58 cne~piece design.
On its lower face, in ita lateral end regicne facing the
rail, the fastening snchor may have contact surfaces for tha loop=-

shaped clamping sections. On its lower face the fastening anchox
in its lateral end ragions facing away from the rail may also have

a firat channeled locking depression in sach casa for locking the

tensioning element in & preaszsanmbled position. On ite lowar face

the fastening anchor may alsc have a second channaeled locking

_6-
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depression in its lateral end regions facing away from the rall for
locking the tensioning element in a neutral position. Finally, on
its lower face tha fastening anchor may hava two channeled contact
surfaces for supporting the torsion legs of the tensioning element
5 in the final assembled state.
The fastening anchor may also ba formed by the sleeper

scraew or by a washer connected thereto.
The retaining plate may have two curved deprassions,

extending perpendicular to the longitudinal axis of the raill, Ior
10 guiding the tensioning element during installation thaerecf. The

retaining plate may have two contact surfaces for contaoting the
tensioning element in its assambled state. Furthermore, on its

lowar face the retaining plate may have a projectioen, axtending in
the diraction of the longitudinal axis of the rail, for engaging

15 with a corresponding recass in the sleaper.
The tensioning element may be economically produced by

use of the proposed design. The tensioning element 1s ralatively
compact, so that the proposed rail fastener may be used for a

number of applications.
20 In addition, two-atage overload protection of the rail

fastenar 1s provided in the event of ovarload, thereby reliably
preventing excessive tilting of the rail and aveiding plastic

daformation of the clamp.
Illustrated embodiments of the invention are shown in the

2s drawings that show tha following:
FIG. 1 shows a perspective view of a friction-fit elastic

fastener for a rail in a track aystem;
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FIG. 2 shows a top view of the system according to FiG.
1;

FIG. 3 showa a parspectiva view of an exploded
illustration of the rail fastener accerding to FIG. 1;

FIG. 4 shows the exploded illustration according to pdry

3 in a viaw from below;

r'1e. 5 shows a top view of tha non-tensioned tenaioning

element for the rall fastener:;
FTe 6 shows a front view (view A accerding te FIG. 3) of

the tensioning elmnent;
FIG. 7 shows a view corrasponding to FIG. 6, fzrom & lowar

viewing angle;
FIG. 8 shows a side view (view B according teo FIG. 3) of

the tensioning alement;
FIG. 9 shows a perspective view of the tenaioning element

in a view from above;

FIG. 10 shows a perspective view of the tanaionaing

element in a view from below;
FIG. 11 shows a perspective viaw of the retaining plate

for thae rail fastener in a view from above;

FIG. 12 shows a perspectiva view of the retainling plate
aceording to FIG. 11 in a viaw from below;

FIG. 12 shows a perspective view of the fastening anchor
for the rail fastener in a viaw from above;

FIG. 14 shows a perspective view of the fastening anchor
according to ¥IG. 13 in a view from below;
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FIG. 15 shows a side viaw of the rail fastener during a

first stage of assembly, namely, in the preassembled atage;
. FIG. 16 shows a side view of the rail fastener during a

second staga ¢of assembly, namely, in the neutral position;
FIG., 17 shows a sida viaw of the rall fastener during a

third stage of assembly, namely, in tha intermediate stage

position;
FTG. 18 shows a side view of the rail fastener aftez

assambly 1ls complete;

FIG. 19 shows an illustration of the overlcad protection
corresponding to FIG. 18 for pravanting the rail £rom tilting under
axcessive horizontal forces on the rail head;

FIG. 20 shows a parspactive view of tha retaining plate

for the rail famtenar in a view from above, togethar with recesses

for the aends of the tensioning alement;
FIG. 21 shows a parspective viaw of the retalning plate

togethar with the fastening anchor in & ona-piace design;
FIG. 22 ahows an alternative ambodiment of tha one-~piece

design of the retalning plate and fastening anchor, together with a

congrete sleeper anchor;
FIG. 23 shows a rail-bed plate having an integrated

retaining plate and fastening anchor;
FIG. 24 showe a rail fixed to a rail-bed plate aceording

to FIG. 23 by means of a tenaioning elamant;
FIG. 25 shows an alternative embodiment to FIG. 24,

having a separately attached fastening anchor, the attachment being

providad by a hook screw;
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FIG. 26 ahowa an arrangement according to FIG. 23 in

partial section in & view from below;
FIG. 27 shows an altearnative enbodiment of the invantion

having a slide chair plate for the point awitah ragion;
5 ¥IG. 28 shows a perspective view of a tensioning elament

having an alternative design;
FIG. 29 shows a top view of the tensioning element

aceording to FIG. 28;
FIG. 30 shows a sida viaw,

10 FIG. 31
FIG. 32 shows a perspective illustration of a rail

fastener in which the fastening anchor is formed by a slaaper

sarew, specifically, in a preassambled position;

shows a top viaw, and

FIG. 33 shows a side view,

15 FIG. 34 shows a top view, and
FIG. 35 ahows a perspective illustration of the rail

fastensr according to FIGS. 30 through 32, specifically, in the

final assembled position;
FIG. 36 shows a perspactive view of an alternative design

20 of the tansioning element in a view from abova;
FIG. 37 shows a front view (view A according to FIG. 36)

of the tensioning elament according to FIG. 38):
FIG. 38 shows a side viaw (view B according to FIG. 36)

of the tensioning elemant according to FIG. 36;
25 FIG. 39 shows a parapective illustration of tha rail

fastener together with the tensioning element according to FIGS. 36
through 38, in the final assembled position;

- 10 -
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FIG. 40 shows a peraspective view of a further alternative

design of the tensioning alamant in a view from above;

FIG. 41 shows a top view of the tensioning aelamant

according to FIG. 40;
FIG. 42 ahows a side view of the tensioning element

accoxrxdling to FIG. 40;
¥YIG. 43 ahows a side view of the rail fastenaxr together

with the tensioning elamant according to FIGS., 40 through 42, in
the final assambled position:;

FIG. 44 and
FIG. 45 show the perspectiva illustration of the rail

fastenar together with the tensioning element according to FIGS. 40
through 42 from twe different viewing directions, in the final

assamblaed poslition;
FIGC. 46 shows a perspective view of a furthar alternative

design of the tensiocning alement in & view from above;

FIG. 47 shows a perspactive view of the tensionlng

element according to FIG. 46 from another viewing direction;

FIG. 48 showa a side view of the tensioning element

according to FIG. 46 or 47;
FIGC. 49 shows a side view of the rail fastener together

with the tensicning elamant according to FIGS., 46 through 48, in

the final assemblad position; and
FIG. 30 and
FIG. 51 show the perspective illustration of the rail

fastenar together with the tensioning element according to FIGS. 46

- 11 =
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through 48 from two different viewing diractions, in the final

assemblad position.
FIGS. 1 through 4 show the basic structura of a friction-

£it elastiec rail fastener for a track systam. The rall 6 must be
fastaned to a sleaper 2 or a rail-bed plate (mee FIG. 23). TFo=z

this purpcse, the aleeper 2 is formed with a recess 24 whose shape

corresponds to a projection of a retaining plate 3 mounted on the
sleapar 2. The recess 24 may correspond to the shape of a known
angled guide plat.a', or may have another design. A plate-shaped
fastaning anchor 4 is fixed to the retalning plate 3 and the
sleeper 2 by means of a sleeper screw l12. A tansioning element 1

is provided between the fastening anchoxr 4 and the retaining plate
3 and in its aasembled state exerts a pressure force on the rail
foot 5 and thus holds the rail 6 in the intanded position,

As shown in FIG. 2, the tensmioning element 1 has a
symmetrical design with a vertical axis of asymetry 7 extending

perpendicular te tha longitudinal axias 8 of tha rail 6.
The specific design of the tensioning alement 1 is sghown

in FIGS. 5 through 10.

As shown most clearly in FIG. 5, tha tensioning elament 1
comprises two torsion lags la' and la" that are symmetrical with
raspact to the plane of symmatry 7 and parallel to each other. The
torsion legs are connacted to one another via a connacting section

1b. Loop-shaped clamping sections 1ld' and 14" is providad on the
raspective ends lc' or lg¢" of the torsion legs la' and la"; i.e.
the torsion lag la' and la" merges into the clamping section l1la'’
and 1d" via a rounded section. Tha clamping section 1ld' and 1l4d”
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each have an assentially circular or oval shape in the top view of -
the tensioning elemant 1 (see FIG. 5). The clamping segtion 14’
and 1d" extend in a circular configuration until reaching their
ends le' and le"” that come to rest in the vicinity of the ends lc’

and lc" of the torsion lags la' and la".
This end regions le' and la" are designed as straight

sections 1f' and 1f", and are provided for pressing on the top side
of the zail foot 5 in normal operation. As shown in FIGS. 7, 8,
and 10, for this purposa cutouts 1lg' and 1g" are provided in the
tenaicning element 1, namely, in the straight sections 1#£' and 1f",
so that in the region of the straight sections 1f' and 1f" the
tensioning element 1 lies flat (not just in selected locations) on
the corner radius of the rail foot 5.

As shown most clearly in FIG. 6, the two torsion legs la'
and la" together with the connecting section lb lie essentially in
a first plane 9. Portions of the clamping sections 1ld’ and 14",
however, lie in a second plane 10 that is rotated with respect to

the plane 9 about the axis 11 by the angla «. The axis 11l is

parallel to the sactional axis of the plena of symmetry 7
containing the first plane 9, and in FIG. € is thus perpendicular
to the plana of the drawing. Thae angle « is 5° to 30° in the non-

tensicned or partially tensioned stata.
As 8 rasult of this design, aftar the tensioning elemsnt

1 is amsembled, it makes definad contact only in the ragion of the
etraight sectiona 1f' and 1l£f". The tansioning element l otharwise

does not contact the rail foot 5 in normal operation.
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As shown in FIG. B, the tensioning elament 1 as a whole
may have a slightly curved design to provide optimal cooperation
with the retaining plate 3 or with the fastening anchoxr 4. This
figure also clearly shows the manner in which tha frontmost poxtion
of the clamping section 1d’' and ld" is rotated out of the plane of

the torsion lags.

Tha following precautions are taken toc prevent danage or
overload of tha tansioning element 1 in the event of an exceaslve
lataral, horizontal force on the head of the rail 6, i.e. whan the
rail € undergoas a tilting motion about its longitudinal axis 8.

Firat contact surfacea 1lh' and 1lh" are provided on the
tensioning element, i.e. in the region of the loop-shaped clamping

sactions 1d4d' and 1d", in lateral regions 1li' and 1li" of the
clamping sections 1ld' and 1ld", In the event of extreme tilting of

the rail 6, the rail feoot 5 also presses on theas contact surfaces

1h' and 1h", thereby increasing the elastic fozce of the tensioning

Thus, the first atage of an overload

element 1 on the rail foot 5.
protection is provided by the first contact surfaces 1lh' and 1lh".

If the tilting motion of the rail 6 should increase even

more, second contact surfaces 1lk' and lk" are provided on the

clamping sectiona 1d' and 1ld" that upon furthar lifting of the
clamping sections 1ld' and 14" are also lifted and press against

contact surfaces 15' and 15" (seae FIG. 14) on the fastening anchorx
4. This results in high rasistance to further tilting of the rail

€ without overtightening and therefore dameging the tensioning

elaement 1.
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FIGS. 11 and 12 illustrate one possible approach to the
use of a retaining plate 3. On its lower face 22 the rataining
plate 3 has a projection 23 whose shape corresponds to that of the

racess 24 in the sleeper 2 (seme FIGS. 3 and 4). This ensuras

pracise contact of the raetaining plate 3 on the sleapar 2. On its
top side the retaining plate 3 has two curvad depressions 20' and
20" t+hat faeilitate installation of the tensioning element 1l during
assembly. In the final assambled state the tensioning element 1
raets on contact surfaces 21' and 21" on the retaining plate 3.

The curvaed or trough-shaped depressions are useful when the

tensioning element 1 is installed from the rear using an
ingtallation teol; i.e. it is not necessary to detach the fastening

anchor 4. The depressions are used to puah the tenaioning element

through frem behind without great axertion of forcea. In the
absance of the depressions, the tensioning alement would have to be

completealy compressed to its final tensioned state when pushed

through.
The festaning anchor 4 is ghown in FIGS. 13 and 14. The

lower face 13 of the plate-shaped fastening anchor 4 has various
foatures that facilitate assembly and retention of the tensioning
element 1 in the final assemblaed position. In lateral end regions
14' and 14" of the fastening anchor 4 facing the rail are located
tha previously mentioned contact surfaces 15' and 15" that in the
second overload protection stage are contacted by the clamping

sections 1d' and 1d" at the sacond contact agctions lk' and 1k"

therect.
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During assembly thae tensioning element 1 is first pushed
in tha direction of the rail until it rasts against first channseled
locking depressions 17' and 17" that are providad, i.e. integrally
molded, in lateral end ragions 16' and 165. When the tensioning
aleamant 1 is advancad further in the direction of the rail 6, and
thus in the direction of the final position of the tensicning
elemant after assembly, the tensioning element 1 comes to rest in
sacond channelad locking depressions 18' and 18". In the final
assemblaed position tha tensioning elemant 1 then makes contact in
channeled contact surfaces 19' and 19",

The assembly saquence for the rail fastenar is shown in

FIGS., 15 through 18:
The first stage of installation in the preassenbled

position is shown in FIG. 15. The fastenling anchor 4 togethar wilth
the retaining plate 3 is praeassembled (on the traeck or in the
slaeper unit) by means of the sleeper screw 12 that has been
completely tightaned. The tensioning element 1 isa first installed
by hand inte the space between the retaining plate 3 and the
fastaning anchor 4. By uae of an installation teol the tensionling
elamant 1 may then be advanced further in the direction of the

rail. This is done until the frontmost ragiona of the clamping
sactions 14d' and 1d" come to rest in the first channeled locking

depressions 17' and 17" in the fastening anchor 4.
FIG. 16 shows the second stage of installation, the

neutral position. In the nsutral position the tensioning aelement 1
is advanced in the direction of the rail until the frontmost

ragions of the clamping sections ld' and 1d" come to rest in the

- 16 -
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second channaeled locking daprassions 18' and 18" in the fastening
anchor 4. In this position of the tensioning elemant 1 the rxail is
prevented from tilting out during the assembly operation. A small
tensioning force is produced by the tensioning element 1.

In the third stage of installation, the intarmediate
gtage as shown in FIG. 17, tha tensioning element 1 has been

advanced further in the direction of the rail., This stage
raprasants a deformation of the tensioning elament betwaan the

neutral position and the final tensioning. In this position a

central tensioning force is produced by the tensioning element 1,
and the tensioning elament is clamped between the retaining plate

and the fastening anchor,
FIG. 18 shows the fourth stage ¢f installation, the final

tensioning. The tensioning elament 1 now prevents the ryall from
tilting during operation. A sufficient final tensioning force is
produced, depending on the application. The tensioning element 1

now rests or makes contact with three regions: In the wvicinity of
tha straight sections 1f' and 1f" the tensioning element 1 presses

on the rail foot 5. At the fastaning anchoxr 4 the tensioning
element 1 rests against tha channeled contact surfaces 19° and 19".

The retaining plata 3 contacts the tensioning element at the
and 21",
The measures for protaction against overload of the

contact surfaces 21°

tengioning element 1 are shown in FIG. 189:
In the first stage of overlcad protection the first

contact surfaces 1lh' and 1h" of the loop-shapad clamping seoction
1d' and 1d" of the tensioning element 1 rest on the rail foot 3.

- 17 -
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In the first stage of overlcad protaction the firat
distance, denoted by referance numezal 8, in FIG. 19, approachaea
zero:; i.e. contact occurs between the loop-shaped clampling section
and the rail foot.

In the second stage of overload protection the loop-

shaped clamping sections 1d' and 1d" together with the second

contact surfaces 1lk' and 1lk" are supportad on the contact surfaces
15' and 15" of the fastening anchor 4.

In the second stage of overload protection the second
distance, denoted by referance numeral s, in FIG. 19, approaches

zero; i.a. contact occurs between this clamping section and the
fastening anchor.

Tn the illustrated embodiment the loop-shaped clamping
sactions 1d' and 1d" adjacent the torsion legs la' and le" extend
avay from the plane of symmetry 7. In principlie, the clamping
sections 1d' and 1d" may extend toward the plane of symmetry 7.

Tn the illustrated embodiment the raetaining plate 4 [silo;
3] is designad as a separate component. The plate 4 [sic; 3] nay
be a component of a ribbed plate, or may be fixedly connacted to
the fagtening anchor 4.

The illustrated assembly procedura is based on the fact
that the sleeper screw 12 iz tightened with finsal torqua before the
tensioning elament 1 is installed. It 1is also possible for the
sleeper scraw 12 to not be (completaly) tightened until the

tensioning element 1 is installed, spaclifically, in the slaeper

unit, for example; i.e. in the preassembled position before the

- 18 -
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rail iz assembled, or in the neutral or final tensioned position

aftar the rail is assaembleaed.

FIG. 20 shows a perspective view of the retaining plate 3

for the rall fastener, saeaan from above. Tha difference from the

ambodiment ascording to FIG. 11 is essentially that on the end of

the raetaining plate 3 facing the rail, recesses 25 are provided for

supporting the ends le' of the clamping section of the tensioning
element 1. The recesses 25 are thus used for fixing the tansioning

elament in place in the assenmbled state.
Such racassaes 25 may also be provided for an embodiment

as illustrated in FIG. 21. In this case the retaining plate 3 and

the fastening anchor 4 are designed as one piece in a mannar known

as such. The rail in this inatance is assemblad or disassembled

using an appropriately shaped fitting or removal claw as an

inatallatlien teool.
FIG. 22 showas tha ambodiment according to FIG. 21; i.e,

the retaining plate 3 and the fastaning anchor 4 are designed as

one plece, and here as well a concrete sleeper anchor 27 is

provided for anchoring the system. The coneraeta alaapaer anchor 27

may be integrally cast into a concrete sleeper in a form-fit

IMAIINIAL .

FIG. 23 shows a rail-bed plate 2B into which the

retaining plate 3 is integrated; the fastening anchor 4 once again
iz integrally molded as ¢he plege. FIG. 24 shows the mannar in
which a ralil 6 is fixed to the rail-bed plate 28 by means of the

tensioning element 1. The retaining plate 3 may be intagrated into
the rail-bad plate 28 during manufacture of the rail-bed plate, for
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axample, by primary shaping (integral casting). However, the
retaining plate may also be welded onto the rail-bed plate 28 as a
separate part.

FIGCS. 25 and 26 show an alternative embodiment. In this

case, the fastening anchor 4 is dasigned as a separate part that is
connected to the rail-hed plate 28 via a hook screw 26. The

tensioning element 1 on account of its vaery flat shape may also be
used as internal Saw or running rail tansioning in the point switch

or cross £rog region.

¥FIG. 27 shows a slide chair plate 29 for a point switoh
region, whare the rail 6 together with the tensioning aelamant 1 18

fixed in place.

One variant of the tensioning alement is shown in FIGS.
28 and 29. Hezre it is seen that the two torsion legs la' and la"
are not parallel, but instead form a V shape togethar with the
connecting section 1b.

The above-mantioned illustrated embodimantsa show that all

releavant fastaner variants of rail tensioning elemente in uase

hitharto may be replaced by a tensioning element of one shapa by
means of the system according to the invention.
In all of the above illustratad eanbodiments the slesepax

screw 12 fixes the fastening anchor 4 in placa. However, this is

not absolutely necassary. The fastening anchor 4 may be omitted,
8o that tha sleeper screw 12 acts directly on the tensioning

alament and fixes sams in placa. To this end, FIGS. 30 through 35

show a corresponding design. The sleeper screw 12 may be connected

to or have a washer. In FIGS. 30 through 32 the tensiocning alement
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1l 18 ' atill in an initial preassembled position. In FIGS. 33
through 35 the tensionling element 1 has been brought into its final
assembled position. For inatallation, rafereance isg made to the
above deacription,

5 An alternative design of the tensioning alemaent 1 is
shown in FIGS. 36 through 38; in FIG, 39 the rail fastener together

with this tensioning alamant 1 is sean in the final assamblad

position.
The difference betwean the embodiment of the tensioning

10 elament 1 shown by way of example in FIG. § and the ambodiment
shown in FIGS. 36 through 38 ias that the loop=shaped clamping
sections 1d' and 1d” have a different shapa. Sama as for the
embodiment according to FIG. 5, the teanaioning elament 1 firat
extends from the ends lc¢' and le" of the toersion legs la' and lav,

s away from the plane of symmetry 7, but then extends to the rear,
away from the rail 6. Only at that point does the tensioning

element 1 extend in & loop, once again in the direction of the rail

€ (lecp~-shapad clamping saction 1d' and 1d"), in order to coma to

rest on the rail foot 5. This rasults in an S-shaped curve of the
20 156p-éhapod clamping section ld' and 14" from the torsion lags la'’

and la" to the ends le' and le" of the clamping sections. In the
embodiment according to FIG. 5, tha transitions are straight in

places ($see sactiona lk' and 1lk" in FIG. §).
A furthar differente in tha ambodiment l1llustratad in

25 FIGS. 36 through 38 is that the support surfaces (see, for example,
lg' and lg" in FIG. 10) have bean altered. In this embodiment, the

ends le' and le" on tha top side of the rail foot are aligned

- 21 -
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obliquely to a parallal orientation with raespect to the
longitudinal dizection of tha rail 6, as shown in FIGS. 36 and 39.

In the embodiment desgribed above according to FIG. 5, the ands la°
and le" are essantially at right angles to the longitudinal axis of
the rail.

In the embodiment according to FIGS. 36 through 39, the
support surfaces lg' and lg" at the ends le' and la" are slightly
flattenad and rest on top of the rail foot. This enlarges the
support or contact aurface between the tensioning element 1 and the
rail foot 5, thereby preventing additional wear as the rzaesult of
migration of the rail 6 in the longitudinal direction.

In the embodiment according to FIGS. 36 through 39, it is
sean that a nuch smaller installation space is present with regaxrd

to the digtanca from the rail bar 30 when, for example, rail stems
31 are built on, as shown in FIG. 39. The embedimant aceording to

rrés. 36 through 39 therefore represents a preferred embodimant of

the invention.
mha variant of the tensioning alement 1 illustrated in

FIGS. 40 through 45 is similar to that of FIGI. 36 through 40.
However, in this embodiment the snds la' and le" of the clamping
section 1d' and 14" have a different shape. In this case, the end
ragions le' and le&" are curved inward at an angle equal to or
greater than 45° (see in particular ¥FiG. 41). The angled sectlion
le’' and le", togaether with any flattened lower face provided, lles

complately on top of tha rall foot.
A further modified veriant of the tensioning element 1 is

shown in FIGS. 46 through 51. In this case, the loop-shaped

_22-
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clamping section 1d' and 1ld" is shortened; in comparison to the
embodiments described above, the end region of the clamping saction
facing the rail 6 has bean cut off sc that the clamping section has

only a simple shape. Such a variant of the invention is

3 appropriate when installation space iz very limited. The laventive
concept in question nonetheless allows very reliable taensioning of
the rail. The installation space may ba limited te such an extant,

for axample as the result of spacialized rall stema, that
supporting s standard rail fastener would otharwise be impossibla.
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Liet of Raeference Numerals

d Tansioning element 14" Lateral aend ragion
la' Torsion leag 15' Contact surface
la" Torsion leg 15" Contact surface
1b Connecting section 16' Lateral end ragion
le'! End of torsmion lag 16" Lateral and ragion
ie" End of torsion leg 17' First channeled loaking
ld' Loop-shaped clamping depression
section 17" First channelaed loacking
1d” Loop-shaped clamping daprassion
saction 1B' Second channaled locking
le' End of clamping section depresslon
la" End of clamping section 18" BSacond channaeled locking
1f' Straight sectioan deprasasion
1£" Straight section 19' Channeled contact aurface
lg' Cutout 19" Channheled contact surface
1g” Cutout 20' Curved deprassion
lh' First contact surface 20" Curvaed daprassion
1h" Pirst contact surface 21' Contact suxface
1i' Lateral reglon 21" Contact surfacge
1iv" Lateral region 22 Lowar face of retaining
lk' Second contact surface plate
ik Second contact suxrxface 23 Projection
2 Sleepar 24 Recess in sleeper
3 Retaining plate 25  Recess
| Fasteaning anchor 26 Hook screw
5 Rail foot 27 Concrata sleeper anchor
6 Rail 28 Rail~-bed plate
7 Plane of symmetry 29 Slide c¢hair plate
B Longitudinal axis 30 Rail bar
9 Firat plane 31 Rail stem
10 Saecond plane o Angle
11 Axis 8, First distance
12 Sleeper sBCrew - Second distance
13 Lower face of fastening
anchozr
14' Lateral esnd region
- 24 =
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1. A frietion=£fit elasgtic rail fastener for track
systems, conpriasing a tensiloning element (1) made of an elastic

mataerial, in particular hardened spring steel, that in the
assembled state is fixed in place between a rataining plate (3)
provided on a sleaper (2) and a famtening anchor (4) such that the
tensioning elamant exertes a retention forca on the foot (5) of a
rail (6) in order toc hold the xall (6) in position, the tensioning
element (1) being symmatrically sligned with respact to a vertical
plane of symmaetry (7) that is perpendicular to the longitudinal
axis (8) of tha rail (6),

characterizaed in that

the tensioning element (1) has two torsion legs (la' and

la") that in the assamblad state are at least substantially engagad
between the retaining plata (3) and the fastening anchor (4), the

two torsion legs (la' and la") being connactead to one another on
the side facing away from the rail (€) by means of a connecting

saction (l1lb),
and s loop-shaped clamping section (ld' and 1d") is

provided on esach and (lc' and le”) of the torsion leg (la' and la")
facing the rail (6), and adjacent the torsion legs (la’' and la”)

the clamping section first extands essentially perpendicularly to
the plane (7), and then exteands in a looped manner until the ends

(le' and la") of the clamping section (ld' and 1d4d") reach tha
vicinity of the ends (lc¢' and lc") of the torsion legs (la' and

1a"), vwhere they form a support surface on tha rall foot (5),
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in the non-tensioned stata of the taensioning element (1)
the torsion legs (la’' and la") togethar with tha comnnecting section
(i1b) lying essentially in a firat plane (9), and at least a portion
of the loop=-shapad clamping =aectiona (1d' and 14d") lying in a
second plane (10), whereby the sacond plana (10) is rotatad about

Aan axis (11) in relation to the first plana (9), tha axis aextanding
parallel to the sectional axis of the plane of symmetry (7)
containing the first plane (9).

2. The zail fastener according to claim 1,

characterized in that

in the assembled state of the tensioning elemant (1) the
sacond plane (10) is substantially congruent with the first plane

(9) .

3. The rail fastaner according to claim 1 or 2,

characterized in that
the twe torsion legs (la' and la") of the tensioning

element (1) are essentially parallel.

4. The rail fastener according to one of claims 1

through 3,

characterized in that
the loop-shaped clamping sectiona (ld' and 1d4d") in the

assembled state of the tensioning elament (1) and undar noxmal load
on the rail (6) contact the rail foot (5) only at the ends (le' anc

le”) of the clamping sections (ld' and 1ld").
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5.
through 3,

characterized in that

The rail fastener gccording to one of claims 1

the ands (la' and la") of the clamping saections (ld' and

1d") in the assamblad state engage with recesses (25) provided for
same 4in the retaining prlate (3).

6. The rail fastener according to claim 5,
characterized in that

the recesses (25) in the retaining plate (3) have locking
preojections.

7. Tha rail fastener according to one of claims 1
through 6,

characterized in that
the loop~shaped clamping mactions (l1ld' and 14d") first

extend from the ends (lc' and le¢") of the torsion legs (la' and

l1a"), assentially perpendiculazr to the plane (7), and then extaend

in the direction away from the rail (6) in order to return back to
the rall (6) in a curved progression.

B. The rail fastener according to claim 7,
characterized in that

tha loop~shaped clamping sections (ld' and 1d4d") have an
S-shaped curve, at least in places,

- 27 -



CA 02590099 2007-06-08

23917 PCT/EP2005/013211 Transl. of WO 2006/061234

0

13

20

9. The rail fastener acecording to one of claims 1

through 8,
charactarized in that
the loop-shaped clamping sections (ld' and 1d") as viewed

from above have an essentially circular or oval shape or have 2

circular oy oval sectlion.

10. The rail fastaener according to one of claims 1

thzough 9,
characterizaed in that
the loop-shaped clamping saections (1ld' and 1d") adjacent

the torsion lags (la' and la") first extend essantially
perpendicularly away £rom the plane of symmetry (7).

11. The rail fastener according to one of claims 1

thzough 10,
characterized in that
the angle (o) batween the first plane (9) and the sacond

plana (10) is between 5° and 30° in the non-tensioned state of the

tensioning element (1).

12. The rail fastener according to one of claims 1

through 11,
charactarized in that

the ands (le', le") of tha loop-shaped clamping sections
(1d' and 1d") are designed as stralght sections (1f' and 1f").
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13. The rail fastener according to claim 12,
charactarizad in that
the straight secticons (1£f' and 1£f") are parallel.

14. The rail fastener according to one of claims 1

through 13,
characterized in that
the ends (le' and le") of the clamping sections (ld' and

1d"), an particular the straight sections (l1f' and 1f"), have a
cutout (1g' and lg”) that is designed As a support surface on the

rall foot (5).

15. The rail fastener according to one of claims 1

through 14,

charactezrized in that
@ach slamping section (ld' and 1ld") has a first contact

surface (l1h' and 1lh") in the lateral region (1li' and 1i") of the
clamping section (1d' and 14") for contacting the rail foot (5),
and during a firat overload caseae for the forces acting on tha rall
(6)

the firgst contact surface contacts the rail foot (5).

16. The rail fastensr according to ¢laim 15,

charactarized in that
each clamping section (ld' and 14") hsas a sacond contact

surface (lk' and 1k") for contacting the fastening anchor (4), and
during a second, more intense overload case that exceeds tha first

_29_
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ovarload case Tor the forces acting on the rail (6) the second

contact surface contacts the fastening anchor (4).

1°7.
through 16,

The rail fastener accoxding to one of claime 1

characterized in that

plata (28).

18.
through 17,

the retaining plate (3) is integrated intc a rail-bed

The rail fastener according to one of claims 1l

characterized in that

the retaining plate (3) and the fastening anchor (4) have

a two-piece dasign.

19.

Tha rzall fastener according to ¢laim 18,

characterized in that
the retaining plate (3) and the fastening anchor (4) are

connactad or held together by means ¢f & hook screw (28).

20,

The rail fastener according to claim 19,

characterized in that

the fastening anchor (4) has a plate-shaped design and 1is

fixed in place by a slaapar screw (12).

21.
through 17,

The rail fastener according to one of claims 1

- 30 =
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characterized in that
the retaining plate (3) and the fastening anchor (4) have

a one-piace deaign.

22
through 21,

characterized in that

The rall fastener according to one of claima 1

on its lowar face (13) the fastaning anchor (4) in its
lateral end regions (14' and 14") facing the rail (6) has contact
gurfacees (15' and 15") for the loop-shaped clamping sections (ld'
and 1d4") .

23. The rail fastenar according to one of claimse 1

through 22,
characsterized in that
on its lower face (13) the fastening anchor

(4) in its
lateral end regions (16' and 16") facing away from the rail (6) has
a Ffirst channeled locking deprassion (17' and 17") in each case feor

locking the tensioning element (1) in a preassembled position. -

24, Tha rail fastener according to one of oclaims 1

through 23,

charactarized in that
on its lower face (13) the Fastening anchor (4) in itas

lataral end regions (16' and 16") facing away frem the rail (6) has
sacond channeled locking depressions (18' and 18") in each case for

locking the tensioning element (1) in a neutral positlion.

- A1 -
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25. The rail fastener according to one of c¢laims 1

through 24,
characterized in that
5 en lts lower face (13) the fastening anchor (4) has two

channeled contact surfaces (19' and 19") for contacting the torsgion

legs (la' and la") of the tenaioning element (1) in the final
assembled state.

10 26. Tha rail fastanar according to one of claims 1

through 20 or 22 through 25,
characterized in that
the fastening anchor (4) is formad by the slesper scraw

(l2) or by a washer connected thereto.

15

27, Thae rail fastener according to one of claims 1

through 26,
charscterizad in that
the retaining plate (3) has two curved dapresasions (20°

20 and 20"), extending perpendigular to the longitudinal axis (8) of
the rail (6), for guiding tha tensioning elemsnt (1) during

installation thereof.

28. The rail fastener according to one of claimas 1

25 through 27,
characterized in that
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the retaining plate (3) has two contact surfacaes (21’ and

21") for contacting tha taensioning elemant (1) in its assemblad

state.

5 29. The rail fastener according to one of claims 1

through 28,
characterized in that

on its lower face (22) the rataining plate (3) has a
projection (23), extending in the direction of the longitudinal
10 axis (8) of the rail (6), for engaging with a corresponding recess
(24) in the sleeper (2).

Fetherstonhaugh
Ottawa, Canada

Patent £:ants
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