(12) PATENT
(19) AUSTRALIAN PATENT OFFICE

(11) Application No.- AU 199728801 B2
(10) Patent No. 738889

(54) Title
Track soundproofing arrangement
(51)6  International Patent Classification(s)
EO1B o19/00
21 Application No: 199728801
(87)  WIPONo:  yog7/45592
(30) Priority Data
(31) Number (32) Date
934,96 1996 05 .29
1015/96 1996 06 11
(43) Publication Date : 1998 01 .05
(43)  Publication Journal Date . 1998 02 26
(44) Accepted Journal Date : 2001 09 27

Applicant(s)

(33)

(22)  Application Date: 1937 05 23
Country

AT

AT

Gmundner Fertigteile Gesellschaft MBH and Co. KG

Inventor(s)

Bernhard Neumann

Agent/Attorney
GRIFFITH HACK,GPO Box 4164,S5YDNEY

Related Art
NL 9400910
EP 767275
DE 3827547

N5W

2001




] vor

/

“
i

| OPI DATE 05/01/98 APPLN. ID 28801/97 “llll”]llmllnlm‘lm
“| AOJP DATE 26/02/98 PCT NUMBER PCT/AT97/00109

IR

AUY728801
e L PV
(1) Internutionale Patentklassifikation 61 (11) Internationale Versffentlichungsnummer: WO 97/45592
iB Al
EO1B 19/00 (43) Internationales

Veriffentlichungsdatum: 4. Dezember 1997 (04.12.97)

(21) Internationales Aktenzeichen: PCT/AT97/00109 | (81) Bestimmungsstaaten: AL, AM, AT, AU, AZ, BA, BB, BG,
BR, BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB,

(22) Internationales Anmelded: 23, Mai 1997 (23.05.97) GE, GH, HU, 1L, IS, JP, KE, KG, KP, KR, KZ, LC, LK,

LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NQ,
NZ, PL, PT, RO, RY, SD, SE, SG, I, SK, TJ, T™, TR,

(30) Priorititsdaten: TT, UA, UG, US, Uz, VN, YU, ARIPO Patent (GH, KE,
A 934196 29. Mai 1996 (29.05.96) AT LS, MW, 8D, SZ, UG), eurasisches Patent (AM, AZ, BY,
A 101596 11. Juni 1996 (11.06.96) AT KG, KZ, MD, RU, TI, TM), eurcpaisches Patent (AT, BE,

CH, DE, DK, ES, FI, FR, GB, GR, I, IT, LU, MC, NL,
PT, SE), OAPI Patent (BF, B, CF, CG, CI, CM, GA, GN,
(71) Anmelder (fiir alle Bestimmungsstaaten ausser US): GMUND- ML, MR, NE, SN, TD, TG).
NER FERTIGTEILE GESELLSCHAFT MBH & CO. KG
[AT/AT}; Kuferzeile 30, A-4810 Gmunden (AT).
Veriffentlicht
(72) Erfinder; und Mir imernationalem Recherchenberiche.
(75) Erfinder/Anmelder (nur fir US): NEUMANN, Bernhatd
[AT/AT]); Kuferzeile 30, A-4810 Gmunden (AT).

(74) Auwiilte: SONN, Helmut usw.; Riemergasse 14, A-1010 Wien
(AT).

{(54) Title: TRACK SOUNDPROOFING ARRANGEMENT

(54) Bezeichnung: SCHALLSCHUTZEINRICHTUNG FUR GLEISE

= iR

3
XN
\-E\E
B

T

(57) Abstract

The invention concems a soundproofing arrangement for tracks (1), the arrangement having sound-absorbent plates (3) which are
mounted at the rails (2) of the track (1), are supporied via resilient profiled members (5} on the tracks (2), and bridge the space between
the rails (2) in a cantilevered manner. In erder to improve the soundproofing of the plates (3), they are made of particles (9) of porous
lightweight building material connected by means of a binder, The plates (3) comprise an embedded reinforcement (11). Advantageously,
soundproofing cavity resonators (14) are also formed in the plates (3). In a special embodiment, the space between the rails (2) of a track
is bridged by part plates (3a, 3b) which are arranged in pairs and are supported on one another at their mutaally facing edges (26, 27).

(57) Zusaminenfassung

Schallschutzeinrichtung filr Gleise (1), mit an den Schienen (2) des Gleises ( 1y get hallabsorbierender Platten (3), welche
iiber elastische Profile (5) an den Schienen (2) abgestiltzt sind und den Raum zwischen den Schienen (2) freitragend @berbriicken. Zur
Verbesserung der Schalldampfung der Platten (3) ist vorgesehen, da8 die Platten (3) aus Teilchen (9) aus pordsem Leichtbauwerkstoff
bestehen, die mit einem Bindemittel zusammengefigt sind. Dic Platten (3) weisen eine eingebettcte Bewehrung {11) auf. Vorteilthaft
sind auch schalldémpfende Hehlraumresonatoren (14) in den Platten (3) ausgebildet, Eine spezielle Ausbildung sieht vor, daB der Raum
zwischen den Schiencn (2) cines Gleises mit paarig angeordneten Teilplatten (3a, 3b) tberbriickt ist, welche an ihren sinander zugekehrten
Randetn (26, 27) aufeinander abgestitzt sind.




Abstract:
Noise Control Device for Tracks

A noise control device for tracks (1) comprising
sound—absorbing‘slabs (3) mounted at the rails (2) of
the track (1), the slabs being supported on the rails
(2) via elastic sections (5} and self-supportingly
bridging the space between the rails (2). To improve
silencing of the slabs (3} it is provided for the slabs
(3) to be comprised of particles (9) of porous
lightweight building material, which are combined by a
binder. The slabs (3) have an embedded reinforcement
{(11) . Advantageously, also silencing cavity.resonators
(14) are formed in the slabs (3). A special embodiment
provides for ﬁhe space between the rails (2) of a track
to be bridged by slab parts (3a, 3b) arranged in pairs
which are supported on each other at their rims (26,

27) facing each other.




A Noise Control Device for Tracks

The invention relates to a noise control device for
tracks comprising sound absorbing slabs mounted at the
rails of the track, the slabs being supported on the

rails via elastic sections, the slabs arranged between

- the rails self-supportingly bridging the space between

the railé. Furthermore, the invention reiates to sound-
absorbing slabs for such a noise control devicel

In a noise control device of the above-mentioned
type‘known from DE 36 02 313 Al, the slabs arranged
between the rails of the track consist of three plies
or layers supported on the rail base, on the rail web
and on the lower side of the rail head via elastic
sections. The upper layer consists of a passable woven
steel wire whose rim is glued, welded or vulcanized
ihto the séction. The middle layer forms a sound
absorption 1ayef and cqnéists of glass wool or rock
wool. This sound absorption layer rests on the lower
layef which is a ﬁerforated wall or grate and is
supported in a recess of the section in the region of
the rail base. According to a further embodiment, the
slabs are also arranged on the rail cuter side and
upwardly angled at their ends so as to form a lateral
noise control wall. Such slabs of mineral wool do

provide sufficient silencing at high frequencies, yet
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upwardly angled at their ends go a3 to form a lateral
noise control wall. Such Slabs of mineral wool do
provide sufflc:ent s8ilencing at hlgh frequencies, yet
at low frequenc;es their sllenc1ng is 1nsuff1c1ent
Furthermore, this construction has the dlsadvantage
that under highér and repeated loads, the passable
perforated 1ayer of woven steel ware may become
detached from its anchoring in the sectlons so that the
sound absorbing layer arranged therebelow may become
damaged, Moreover, the dust penetrating'the_perforéted

layer may deposit on the upper side of the sound

R absorption layer and thug the s1lenc1ng effect may

1ncrea51ng1y deteriorate.

- - ‘ - From NL-2A-9400510 a noige contrel device for tracks
;:3: ' , is known in which slabs made of wood fiber concrete
;:3; are arranged between the rails of the track, which

2:3: e slabs Test on the sleepers of the track and laterally

abut on the rails with elastic strips interposed. There

is no self- supportlng mountlng of theae slabs. —~ -

The anentlon advantageously Prevides a noise

control device for tracks comprising sound absorbing
slabs which have good soung absorption or silencing
over the entire range of fregquencies eéssential for the
Doise levels of rail traffic, wherein also a lasting

mechanlcal strength of the device is to be ensured.

AMENDED SHEET
IPEA/EP

_2_

BECEIVED TINELD. 4UG. 17:32 PRINT TIMELS AUG, B:16
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The present invention provides a noise control
device for tracks comprising sound absorbing slabs
Mounted at the rails of the track, the slabs being
Supported on the railg via elastic sections, and the
slabs arranged between the rails self—supportingly
bridging the space between the rails, characterized in
that the slabs (3: 18; 21} are comprised of particles {9)
of porous lightweight building material combined by a
binder and that the slabs (3; 18; 21) have an embedded
reinforcement (11) and are arranged without cover.

By this design, good sound absorption can be
brovided. The airborne sound particularly arising from
the wheels of & rail vehicle and form the rails is

absorbed at the surface of the slabs by the pores of the

particles, and even when a strycture having fine gaps
W between the particlas is chosen, the sound can penetrate
more deeply into the slab via gaps or channels present
between the particles so as to be gradually completely

silenced there. By reinforcing the slabs, alse their

Passability is ensured.

To further improve the sound absorption properties
of the slabs, it is advantageously provided that the
Upper side of the slabs is Structured, and even better
results being obtainable if the Structuring is irreqular.

Preferabiy, the upper side of the slabs is provided
with ribs extending in parallel to the rails, resulting
in a Structuring whien is easy to be constructed.

It is also advantageous if the ribs have a

trapezoidal Cross-section, since thus obliquely

RECEIVED TIMEIQ, AUG 17:32 PRINT TIMEL3. AUG, 8‘:15
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incident sound waves can be better absorbed.

An additional improvement of the sound absorption
properties of the slabs is obtained in that cavity
resonatofs having tubular sound apertures directed to
the upper side of the slabs are formed in the slabs. In
this manner, certain frequency ranges of the impacting
sound waves purposéfully can be better absorbed.

To increase the silencing effect of the cavity
resonators, it is suitable if the walls of the cavity
resonators and their sound apertures are provided with
a silencing structuring, and/or if the walls of the
cavity resonators and their tubular sound apertures are
provided with a silencing layer.

According to a structurally simple embodiment it is
provided that the cavities forming the cavity
resonators are designed such that they widen downwardly
and are open, and are covered by a lower plate. In a
different,‘also structurally simple embodiment‘it is
provided that the cavities forming the cavity
resonators are designed such that they widen downwardly
and are open and form a resonance cavity together with
the rail bedding.

In practice, it has proven to be suitable if the
dampened resonance frequency of the cavity resonators
lies within a frequency range of from 15¢ to 1,000 Hz,
preferably between 500 and 1,000 Hz. .

Within the scope of the invention also a special



embodiment is provided in which the installation and
removal of the slabs to be provided between the two
rails of a track can be effected in a very simple
manner. This embodiment of the noise control device is
characterized in that the space present between the two

rails of a track is bridged with slab parts arranged in

‘pairs, each engaging by at least one carrying rib in

the fishing surfaces of the rails, the slab parts of
each slab pair being supported on each other at their
facing rims, carrying portions and resting portions
following each other in méander-like alternating
fashion at each slab part along the rim facing the
other slab part, the carrying portions being formed by
indentations originating from the slab upper side and
extending as far as to thé rim facing the other slab
part, upwardly directed indentations originating from
the glab lower side being formed below the resting
portions, which indentations are shaped complementary
to the indentations of the carrying portions, and that
the resting portions of the one slab part rest on the
carrying portions of the other slab part, and that the
resting portions of the other slab part rest on the
carrying.portions of the cone slab part. With slab parts
in a folded-up position, the hinge-like assembled zocnes
of the slab parts of each slab pair can be simply
nested in each other, whereupon the slab parts can be

inserted between the rails without any problem by




levelling the slab pair, and neither will the slab
parts be pressed apart under the action of loads.

A preferred type of the last-mentioned embodiment,
which is characterized in that at those surfaces on
which the slab parts of one sléb pailr contact each
other, projections and indentations shaped
complementary to the projections are formed, the
projections latchingly engaging in the indentatiéhs for
a mutual latching of the slab parts, has the advantage
that thé_positive fit of the slab parts of a slab pair
will be ensured over very long periqu of time even if
unfavorable vibrations act on the slab parts.

In terms of as simple an insertion procedure as
possible of the slab parts between the rails, which is
to be effected with little expenditure of force, and in
terms of a possible simple removal of the slab parts it
is advantageous if it is provided that the carrying

surfaces provided in the carrying portions, starting

‘from the rim facing the other slab part of the slab

pair, at first rise steeply, starting from the slab
lower side, and then flatten. There, it is furthermore
suitable and alsc advantageous for ensuring a stable
positive fit of the slab parts over extended periocds of
time in their installed state, if it is provided that
the carrying surfaces provided in the carrying portions
have a crowned shape, which shape inhibits a mutual

movement of these slabs in the direction of the slab




plane in the levelled position of the slab parts of the
respective slab pair. Such a crowned shape may be
formed on one slab‘part by a surface portion
originating from the rim facing the other slab part of
the slab pair, which surface portion extends away from
the lower side of the slab, and a consecutive surface
portion which extends towards the lower side of the
slab. If with such a design of the slab parts it is
desired to provide for an additional latching, it is
advantageous if the latter is designed such that
downwardly extending projecticns are.provided at the
front rims of the resting portions, and indentations
complementary to these projections are provided on the
carrying surfaces of the carrying portions.
Particularly suitable for the course of the
levelling procedure during the installgtion of the slab
parts and fof attaining as stabkle a position as
possible of the two slab parts of a slab pair relative
to each other in the installed state is an embodiment
which is characterized in that thé crowned carrying
surfaces are shaped like a toothing which allows for a
sliding movement or rolling movement of the facing
carrying surfaces and resting surfaces one on the other
up to a levelled position of the slab parts of the
respective slab pair,. and which in the levelled
position of these slab parts locks againét a movement

of these slab parts relative to each other.




Furthermore, there results a geometry favourable
for the assembly of the slab parts of a slab pair and
for the subsequent relative movement of thesge two slab
parts during the installation procedure of the slab
parts, if it is provided for the slab parts to be
rounded at their facing rims from the plate lower side
upwards, the radius of curvature being equally
dimensioned or smaller than the distance between these
rims and the rail-side rims of the slab parts. For as
simple an assembly as possible of the slab parts of-a
slab pair it is advantageous if it is provided for the
two slab parts of a slab pair to abut each other at the
slab lower side approximatély along a straight line.

If, however, as high a carrying capacity as possible of
the glab pair is to.be attained, it is suitable if it
is provided for the two slab parté of a slab pair to
‘abut each other at the slab lower side 80 as to engage
into each other in meander-like fashion.

With a view to the construction-of the slab parts
themselves it is suitable if the reinforcement provided
in the slab parts extends over the slab area and
reaches both into the carrying portions and resting
portions and into the carrying ribs. It is also
suitable if it is provided that an elastic and/or.
shock-braking insert or coating is provided between the
carrying surfaces provided on the carrying portions and

the resting surfaces provided on the resting portions.
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A sound-absorbing slab according to the invention
is characterized in that the slab is comprised of
particles of porous lightweight building material
combined by a binder, that the glab hag an embedded
reinforcement, and that in the slab cavity resonators
are formed with tubular sound apertures oriented
towards the one large surface of the slab, which large
surface is to form the upper side when installing the
glab in the track. Therein, it is advantageous if the
cavities forming the cavity rescnators are designed to
widen and tc be open towards that large surface which
is located at that side of the slab that faces away
from the tubular sound apertureg. Therein, a further
development is characterized in that the cavities
forming the cavity resonators are covered by a lower
plate at the side facing away from the tubular sound
apertures. Embodiments of a slab configured according
to the invention which are provided for‘the previously
mentioned configuration comprising glab parts to be |
assembled to a slab pair aré characterized in that the
slab is comprised of particles éf porous lightweight
building material combined by a binder, Ehat the slab
has an embedded reinforcement, that the slab on one rim
gide is provided with a carrying rib fof engagement in -
the fishing surfaces of rails, and, at the rim side
opposite this carrying rib, comprises meander-like

successgive carrying portions and resting portions, the

-9 -
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carrying portions being formed by ingentaticns
originating from the =lap upper gide and extendlng aa
far as to the rim, upwardly dlrected indentationg
orlglnatlng from the slab lewar elde being formed below
the restlng portions and belng shaped complementary to
the indentations of the carrying portlons Preferably,
it is there provided that in the slabp cavity resonators
are formed with tubular sound apertures oriented
towards the one large surface of the slab which large
surface is to form the upper side when 1nsta111ng the
slab in the track Here, it is furthermore Suitable if
the reinforcement provlded in the glab extends over the
entlre glab area and into the carrying portions and

1nto the resting portions ag well ag into the carrylng

Tib. 1f desxred the slabe or the slab parts may also

be prov1ded with a frame extending along the rim and

- Preferably cons1at1ng of metal or flber re;nforced

vlastic.
Features and advantages of the Present invention

will become apparent from the following description of an
embodiment thereof, by way of example only, with

reference to the accompanying drawings, in which,

Fig. 1 shows a top view onte a track having scund-
absorbing slabs arranged berween its rails, .

Fig. 2 shows a Section according-to line II-~IT of
Fig, 1, '

Fig. 3 shows an embodiment of a alab, in crosg-

Section,

- 10 - : ‘
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and
' Fig. 4. shows an eﬁlarged detail of the surface of
the slab according to Fig. 2 or 3;
Fig. 5 shows an embodiment of a noise control
device which comprises divided slab parts, in top view,
Fig. 6 shows this embodimént_in a section according
to line VI-VI of Fig. 5,
Fig. 7 shows this embodiment in a section according
to line VII-VII of Fig. 5,
vFig. 8 shéws a slab part provided in such a
covering, in an axonometric view,
Fig: 9 shows a pair of such slab parts, also in an
axonometric view, in a folded-up state while they are
being installed, -

Fig. 10 shows a modification with respect to the

design of the carrying portions and resting portions in

a sectional representatibn corresponding to that of
Fig. 7, |

Fig. 11 shows another embodiment of a noise control
device comprising divided slab parts, in top view,

Fig. 12 shows this embodiment in a section
according to line XII-XII of Fig. 11,

Fig. 13 shows this embodiment in a section
according to line XIII-XIII of Fig. 11,

Fig. 14 shows a slab part provided in a noise
control device according to Fig. 11, in axonometric

view,




Fig. 15 shows a pair of such glab parts in a
folded-up state - in the course of the insertion
procedure, also in an axonometric view, and

lFig. 16 shows a modification with respect to the
design of the carrying'portions and the resting
portions of the divided slab parts in a sectional
representation corres?onding to that of Fig. 13.

At the track 1 illustrated in Figs. 1 and 2, sound-
absorbing slabs 3 are adjacently arranged between the
rails 2 in the longitudinal direction of the track. On
both of their rims which extend along the rails 2, the
generally rectangular slabs 3 comprise projecting
carrying ribs 4 which rest on the rail base 6, on the -
rail web 7 and on the lower side of the rail head 8 of
the rails 2, with elastic sections 5, e.g. of rubber or
elastomer, interposed. The slabs 3 whose surface is
represented on an enlarged scale in Fig. 4, are
comprised éf'particles 9 of porous lightweight building
material combined by a suitable binder. As the l
lightweight building material, synthetic material
granules, granular or spherical and burnt alumina
particles, granular slag particles or the like burnt
natural or synthetically produced materials may, e.gq.,
be used, these particles being punctually connected by
means of a sultable synthetic binder or cement so that
gmall gaps or channels 10 remain which allow for a

transmission of airborne sound and the drainage of

- 12 -




penetrating rain or melt water. To provide the slabs 3
with sufficient mechanical strength so as to wmake the
slabs 3 passable, the slabs 3 are provided with a
reinforcehént 11, e.g. of steel or of other metals,
fiber-reinforced plastic, glass fiber mats or the like.
The airborne gound incident on the slabs 3 is absorbed
at the surface of the slabs 3 by the pores of the
barticles‘Q and can penetrate more deeply into the slab
3 via the gaps or channels 10 remaining between the
particles 9 to be gradually absorbed theré. To increase
this sound'absorption effect, the surface of the slabs
3 ‘can be enlarged by strﬁcturing.'Thus, e.g., the upper
. side 12 of the slabs 3 may ﬁe‘provided with ribs 13
extending in parallel to the rails 2 and arranged in
spaced relationship to each other, which ribs 13, as is
illustrated in Fig. 3, have a trapezoidal cross-section
and a height a above the rail head 8 which does not
exceed a permissib}e amount 6f, e.g., 5 em. Structuring
may alsoc be irregular, e.g. by the distance of the ribs
13 from each other increasing or decreasing. As the
structuring of the upper side 12, e.g. alsc truncated
'cones, truncated pyramids, cylinders, cuboids etc. may
be provided, which are arranged either at equal or at
varying digstances from each other.

To further iﬁcrease the previously mentioned sound
absorption effect in a broad range of frequencies of

the sound level, cavity rescnators 14 are formed in the

- 13 -




slabs 3 in the manner of Helmholtz resonators whose
tubular sound apertures 15 are provided at the upper
side 12 of the slabs 3. In the emboéiment illustrated
in Fig. 2, the cavities forming the cavity resonators
14 are frustoconical and open towards the bottom, the
apertures thus formed being covered by a lower plate 16
which is, e.g., glued to the slab 3 to form the cavity
resonator 14. It may also be advantageocus to leave the
cavities forming the qavity resonators open towards the
bottom so that they form a resonance cavity together
with the space present between the rail bedding 17
merely schematically illustrated by a dot-and-dash line
{e.g. sleepers of the track and bed of broken stones or
concrete slab substructure)'and the lower side of the
respective'slab 3. The cavities forming the cavity
regonators 14 may alsc have a shape other than
frustoconical, they may e.g. be spherical, cylindrical,
pyramidal etc., to achieve a different frequency
behavicur at sound absorption. Likewise, the volumes of
the cavity resonators 14 and the dimensions of the

tubular sound apertures may be varied to achieve the

~degired frequency behaviour or frequency absorption

spectrum, respectively. The tubular sound apeftures 15
open, as is illustrated in Fig. 2, at right angles to
the upper side 12 of the slab 3. Ag a variation of this
arrangement, the tubular sound apertures 15 may also

end obliquely to the upper side 12 of the slabs 3 so




that they can better receive obliquely incident sound
wavés. A

The slabs 3 with the cavity resonators 14 may be
produced in a'rectangular mould in which positive
moulds-of‘the'caﬁity’resonators are inserted with
attached tube pieces for the sound apértures, whéreupon
the mould is filled with the particles 9 and a binder,
and the mould is opened after setting of the binder. As
the positive moulds, also pre-fabricated cavity
resonators with attached tube pieces as souhd apertures
may be inserted in the mould which are either comprised
of a suitable sound absorbing material or are provided
with a layer of sound absorbing material at théir inner
surface.’

As is illustrated in Fig. 2, sound absorbing slabs
having cavity resonatoers may also be provided on the
outer side of the rails 2. The slab 18 illustrated in
dot-and-dash line at the right-hand rail 2 is supported
at one end on the rail 2 via an elastic sectioen 5,
similar';o the slab 3 arranged between the rails 2, and
at the other end it is supported via an elastic strip
19 and fixed by means of a fastening element, in
particular a screw 20. Slab 21 i}lustrated also in dot-
and-dash line at the left-hand rail 2 is supported and
fixed in the same manner as slab 18, yét on its outer
side it has an ﬁpwardly angled end region so as to form

a noisé control wall, The two slabs 18, 21 also include




a reinforcement (not illustrated) as well as optionally
a structuring in the form of ribs (not illustrated). If
desired, the slabs may also be provided with a frame
exténding along their rim.

In the embodiment of a noise control device accord-
ing to the invention and illustrated in Figs. 5 to 7,
the space 22 present between the two rails 2 of a track
1 is filled or bridged, respectively, by sound-absorb-
ing slab parts 3a, 3b arranged in pairs. These slab
parts 3a, 3b comprise carrying ribs 4 engaging in the
fishing surfaces 23 of the rails 2, and elastic sec-
tions 5 of approximately C- shaped cross-section are
inserted between the carrying ribs 4 and the rails 2.
In this manner, the slab parts 3a, 3b are supported on
the rail base 6§ by their carrying ribs 4, are resting
laterally against the rail web 7, and upwardly they are
~held by engagement under the rail head 8. The combined
slab parts 3a, 3b bridge the distance 24 between the
rails 2 self-supportingly. On each of the slab parts
3a, 3b several carrying ribs 4 are provided in spaced
relationship from each other so as to keep the fasten-
ing elements 25 provided for the rails 2 accessible.
However, when choosing different slab dimensions and
slab installation arrangements, also just a single
carrying rib 4 may be provided on each slab part.

At their rims 26, 27 facing each other, the slab

parts 3a, 3b of each slab pair are supported on each




other, each slab pair thus forming an assembled body
self-suppertingly bridging the distance 24 between the
rails 2. For this, carrying portions 28 and resting
bortionS»ZB following each other in meander-like
alternating fashion are provided at each slab part 3a
and 3b, respectively, along the rim 15 and 16,
respectively, facing the other slab part 3b and 3a,
respectively; the carrying portions 28 are formed by
indentations 30 originating from the slab upper side
12, which indentations extend as far as to the rim
facing the other slab part; below the resting portions
29, upwardly directed indentations 32 originating from’
the slab lower side 31 are formed, and the resting
portions of the slab part 3a rest on the carrying
portions of the slab part 3b, and the resting portions
of the slab part 3b rest on the cafrying:portionslof
the slab part 3a; the indentations 30 are designed to
be complementary to the indentations 32, so that the
resting surfaces 34 formed by the indentations 32 on
the resting portions 29 rest with a substantially snug
fit on the carrying surfaces 33 formed by the
indentatiens 30 on the carrying portions 28. As regards
the afore-mentioned design of the slab parts, reference
may also be made to the illustration of such a slab
part in Fig. 8.

To insert the slab parts 3a, 3b in pairs between

the rails 2 of a track, they may at first be arranged

- 17 -




in the folded—up position and put together with their
meander-like designed rims 26, 27, as is illustrated in
Fig. 9, the elastic sections 5 -of C-shaped cross-
section alsoc being arranged between the carrying ribs 4
of the slab parts 3a, 3b and the rails 2. SubseQuently,
the slab parts 3a, 3b are downwardly pivoted or folded,
as indicated by the arrow 35, until they assume the
levelled ﬁosition illustrated in Figs. 5 to 7, in which
the slab parts.Ba, 3b of each slab pair self-
supportingly bridge the space 22 betwesen the rails 2.

The carrying surfaces 33 provided in the carrying
portions 28 have a crowned shape, and such a crowned
shape is also found on the resting surfaces 34 provided
on the resting portions 2%, and by this crowned shape
of the above-indicated surfaces, a positive locking of
the slab parts 3a, 3b is provided which inhibits mutual
movement of these slab parts in the direction of the
slab plane (arrows’ 36) in the levelled position of the
slab parts 3a, 3b. Furthermore, projéctions 37 are
provided on the resting surfaces 34 and indentations 38
are provided on the carrying surfaces 38, which are
shaped complementary to-the projections 37; in the
levelled position of the slab parts, the projections 37
latchingly engage in the indentations 38 resulting in a
mutual latching of the slab parts 3a, 3b.

If desired, an elastic and/or shock-braking insert

or coating can be provided between the carrying
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surfaces 33 and the resting surfaces 34.

- Originating from the rim 26 or 27 of the respective
slab part 3a or 3b, respectively, the carrying surfaces
33 provided on the carryinglportions at first rise
steeply, starting from the slab lower side 31, and then
flatten, which is advantageous for assembling the slab
parts to slab pairs. From the geometrical standpoint it
is suitable_if‘sﬁch crowned carrying surfaces are .
‘shaped like a toothing which allows for a relative
. sliding movement or rolling movement cf the facing
carrying surfaces and resting surfaces one on the
other, up to a levelled position of the slab parts 3&,
3b of the respective slab pair, and which then, in the
levelled position (Figs. 5 to 7), locks these.slab
parés 3a, 35 against a movement relative to each other.
This surface shape which geometrically corresponds to a
toothing may extend as far as to the slab upper side
12.

The projections 37 may be provided at the frdnt
rims 33 of the resting portions 29, as is illustrated
in Figs. 5 to 8, as may be advantageous when assembling
the slab parts; it is, however, also possible to mould
such projections 37 at a different location, e.g. at a
slight distance from the rim of the resting surfaces.

In the modification illustrated in Fig. 10, the
carrying surfaces 33 and the resting surfaces 34 are-

configured to be largely plane; alsc in this instance,




the indentations 38 in which the projections 37 engage
are provided for a mutual latching of the glab parts
3a, 3b.

Both in the embodiment illustrated in Figs. 5 to 7
and in the modifiéation illustrated in Fig. 10, the two
slab parts- 3a, 3b of a slab pair rest on each other to
engage meander-like on the slab lower side 31, so that
the facing rims of the slab parts 3a, 3b extend to
follow a meander-like line 43 at the slab lower side.
This results in a've.‘ry intimate positive f£it of the
slab parts 3a, 3b which. together form a slab pair.

Yet the design of the mutuaily contacting or
engaging portions of the slab parts of a slab pair may
also be chosen such that the facing rims 26, 27 of the
slab parts 3a, 3b abut each othér at the slab.lower
gide 31 along a straight line 40, whereby both the
production of the slabs and the course of the
assembling procedure can be simplified; such a design
is present in the embodiments illustrated in Figs. 11
to 16. Many details of these embodiments are analogous
to those of the embodiments of Figs. 5 to 10, and
therefore reference may be made in this comnection to
the previous explanations relating to Figs. 5 to 10.
With the embodiment according to Figs. 11 to 14, the
carrying surfaces 33 have a crowned shape, while in the
modification according to Fig. 16, these carrying

surfaces 33 have a substantially plane configutration.
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In both instances, projections 37 engaging in
indentations 38 are arranged at the front rims of the
resting portions. Yet, as haS'aiready been mentiocned
above, such projeétions 37 may alsc be placed at
different locations in the region of‘the resting
surfaces.

In the embodiments illustrated in Figs. 11 to 16,
the slab parts 3a, 3b are shaped to be rounded at their
facing rims 26, 27 from the plate lower side 31
upwardé, the radius of curvature of this rounded
portion beiné equally dimensioned or smaller than the
distance 41 between the rims 26, 27 and the rail-side
rims 42 of the slab parts 3a, 3b. Also this measure is.
advantageocus for as unimpeded a course of the insertion
procedure of the slab parts as possible.

According to a preferred embodiment i; is provided
that the reinforcement 11 provided in the slabvparts
extends over the entire area.of the slab parts 3a, 3b,
‘reaching, as is indicéted in broken lines in Fig. 8,
both into the carfying portions 28 and resting portions
29 and into the carrying ribs 4.

Also in the embodiments formed with the slab parts
3a, 3b, cavity resonators 14 including sound apertures
-15 cén be provided, as is illustrated, é.g., in Figs.
11 to 14. Likewiée, the slabs can alsc be provided with
frames 44, as is illustrated in broken lines, e.g., in

Fig. 11.
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Claims:

1. A noige control device for tracks comprising sound
absorbing slabs mounted at the railé of the track, the
slabs being supported on the rails via elastic
gections, and the slabs arranged between the rails
self-supportingly bridging the space between the rails,
characterized in that. the slabs (3; 18; 21} are
comprised of parficles {9) of porous lightweight
building material combined by a binder and that the
slabs (3; 18; 21) have an embedded reinforcement (11)

and are arranged without cover.

2. A noise control device according to claim 1,
characterized in that the upper side (12) of.the glabs

(3; 18; 21) is structured.

3. A noise control device according to claim 2,

characterized in that the structuring is irreqular.

4. A noise control device according to claim 2 or 3,
characterized in that the upper side of the slabs (3;
18; 21) is provided with ribs (13) extending in

parallel to the rails (2}.

5. A noise control device according to claim 4,

characterized in that the ribs (13) have a trapezoidal
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cross-section.

5. ‘A noise control device according to any one of
claims 1 to 5, characterized in tﬁat'cavity resonators
{14) having tubular sound apertﬁres (15) directed to
the upper side (12) of the slabs ({3; 18; 21} are formed

in the slabs (3).

7. . A noise control device according to claim 6,
characterized in that the walls of the cavity
resconators (14) and their sound apertures (15} are

provided with a silenbing structuring.

8. A noise control device according to claim 6,
characterized in that the walls of the cavity
resonators (14) and their tubular sound apertures (15}

are provided with a silencing layer.

. 9. A noiée contrgl device according to any one of
claims 6 to 8, chéracterized in that the cavities
forming the cgvity resonators (l4) are designed such
that they widen dbwnwardly and are open, and are

covered by a lower plate (16} .
10. A noise control device according to any one of
claims 6 to 8, characterized in that the cavities

forming the cavity resonators (14) are designed such
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that theyﬂwiden downwardly and are open and form a
resonance cavity tegether with the space present
between the rail bedding (17) and the lower side of the

respective slab (3}.

11. A nolse control device according to any one of
claims 6 to 10, characﬁerized in that the silenced
resonance frequency of the cavity resonators (14} lies
within a freguency range of from 150 to 1,000 Hz,

preferably between 500 and 1,000 Hz.

12. A noise control device according to any one of
claims 1 to 11, characterized in that the space (22)
present between the two ralls (2) of a track (1) is
bridged with slab parts (3a, 3b) arranged in pairs,
each engaging by at least one carrying rib (4} in the
fishiﬁg surfaces (23) of the rails (2),.the glab parts
(3a, 3b) of each slab pair being supported on each
other at their facing rims (26, 27}, carrying pértions
(28) and resting portions (25) alternatingly following
each other in meander-like fashion.at each regpective
glab part alohg the rim facing the other slab part, the
carrying pbftions being formed by indentations (30)
originating from the slab upper side (12), which
indentations extend as far as to the rim facing the
other slab part, upwardly directed indentations (32)

originating from the slab lower side (31) being formed
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 be1ow the resting portioﬁs {29}, which indentations are
shaped complementary to the indentations of the
carrying portidns, and that the resting portions of the
~one slab part rest on the carrying portions of the
6ther slab part, and that the restiﬁg portions of the
other slab part rest on the carrying portions of the

one slab part.

13. A noise control device according to claim 12,
characterized in that at those surfaces (33, 34), on
which the slab parts (3a, 3b) of one slab pair contact
each other, projections (37) and indentations (38)
shaped complementary to the projections are formed, the
projections 1atchiﬁgly engaging in the indentations for

a mutual latching of the slab parts (3a, 3b).

14. A noise control device according ﬁo claim 12 or
13, characterized in that the carrying surfaces (33)
provided in the carrying portions (28), originating
from the rim facing the other slab part of the slab
pair, at first rise stéeply, starting from the slab

lower side (31), and then flatten.

15. A noise control device according to claim 14,
characterized in that the carrying surfaces (33)
provided in the carrying portions (28) have a crowned

shape, which shape inhibits a mutual movement of the
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slab parts (3a, 3b) in the direction of the slab plane
{36) in the levelled pesition of the slab parts (3a,

3b) of the respective slab pair.

16, A noise control device according torclaim 13 and
claim 14 or 15, characterized in that downwardly
extending projections (37) are provided at the front
rims (39) of the reéting portions (29} and indentations
(38) complémentary to these projections (37) are
pfovided on the carrying surfaces (33) of the carrying

portions (28).

17. A noise control device according to claim 15,
characterized in that the crowned carrying surfaces
{33) are shaped like a toothing which allows for a
sliding movement or rolling movement of the facing
carrying surfaces and resting surfaces one on the

" other, up to a levelled position of tﬁe slab parts (3a,
Bb) of the respective slab pair, and which in the
levelled position of these slab parts locks égainst a

movement of these slab parts relative to each other.

18. A noise control device according to any one of
claims 12 to 17, characterized in that the slab parts
(3a, 3b] are shaped to be rounded. at their facing rims
(26, 27} from the plate lower side (31) upwards, the

radius of curvature being equally dimensioned or
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smaller than the distance (41) between these rims (26,
27) and the rail-side rims (42) of the slab‘parts (3a,

3b).

19. A noise control device according to any one of
claims 12 to 18, characterized in that the two slab
parts (3a, 3b) of a slab pair abut each other at the
slab lower side (31) approximately along a straight

line (40).

20. A noise control device according to any one of
claims 12 to 18, characterized in that the two slab
parts (3a, 3b) of a slab pair abut each other at the
slab lower szide (31) so as to engage each other in

meander-1like fashion.

21. A noise centrol device according to any one of
claims 12 to 20, characterized in thaf the
reinforcement (11) provided in the slab parts (3a, 3b}
extends over the slab area (36) and reaches into the
carrying portions (28) and resting portions (29) as

well as into the carrying ribs (4):

22. A noise control device according to any one of
claimg 12 to 21, characterized in that an elastic

and/or shock-braking insert or coating is provided
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between the carrying surfaces (33) prov;ded ‘on the
carrying portions and the resting surfaces (34)

provided on the resting portions.

23, A scund-absorbing slab for a neise control device
for tracks, characterized in that the slab (3; 18;.21)
is comprised of particles {9) of porous lightweight
building material combined by a binder, that the slab
(3; 18; 21) has an embedded reinforcement (11) and that
in the glab (3; 18; 21} cavity resonators (14) are

formed with tubular sound apertures (15) orientated

towards the one large surface of the slab (3; 18; 21),
which large surface is intended to form the upper side

when installing the slab in the track.

i 24. . A sound-absorbing slab accofding to claim 23,

) qharacterized in that the cavities forming the cavity
resonators (14} are designed to widen and to be open
towards that large surface whlch is located at that

slde of the slab that faces away from the tubulay ~8sound

apertures (15).

25. A sound-absprbing slab according to claim 24,
¢charaterized in that the cavities forming the cavity
Tesonators (14} are covereq by a lower plate (is) at

the side facing away from the tubular soung apertures
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(15} .
26. A sound absorbing slab for a noise control device

for tracks, characterized in that the slab (3a, 3b) is
comprised of particles of porous lightweight building
materials combined by 2 binder, that the slab (3a, 3b)
has embedded reinforcement, that the slab (3a, 3b) on
one rim side is provided with a carrying rib (4) for
engagement in the {ishing surfaces of rails and at the
rim gide oppeosite this carrying rib (4) comprises
meander-like successive carrying portions (28) and
resting portions {29), the carrying pertions being
formed by indentations (30) originating from the slab
upper side (12) and extending as far as to the rim,
upwardly directed indentaﬁions (32) originating from‘
the slab lower side (31) being formed below the resting
portions (23) and being shape& complementary to the

indentations of the carrying portions.

27. A Sound-absorbing slab according to claim 286,

characterized in that in the slab (3a, 3b) cavity

rescnators {14} are formed with tubular sound apertures

{15) orlented towards the one large surface of the slab
{3a&, 3b), which large surface ls intended to form the

'upper slde when installing the glab in' the track.
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‘

28, A sound-absorbing slab according to claim 26 or
27, characterized in that the reinforcement (11)

provided in the slab {3a, 3b) extends over the entire
slab area and intd the carrying portions (28) and into
the resting portions (29) as well as into the carrying

rib (4).
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