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T *1%9150*% | ~~~' ~| ~~\VOY i WD 99/ 01616 PCT/ EP 98/ 03890 Description Track and
‘process for aligning a rail t(@§5 The invention relates to a track
-having a rail track section di gfﬁéj' t he usual basic course, in
particular. a stock rail altered_in its course by being Ied away from a
track center- line. The |nvent|GEK}QR ﬁ relates to a process for aligning
arail track section to a course ' alteration purposefully diverging from
the basic course of the track, in particcular for providing a course
‘alteration for avoidance of an abradi ng novenent between wheels of rolling
stock traversing the track and the rail track section by changing the wheel

contact point on the rail. An array for controlled guidance of a wheel
axis or bogie of rolling stock traversing a switch is known fromEP 0 295
573 B 1. To permt a substantjalfy pure ;olllng novenent
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_bet ween the mheel .and the tail in the transition area between stock rai

) ang tongue,” whife ensuring optimumtravel confort, it is proposed that at
‘|l east ‘the course of a stock rail in the area of the switch diverges from
-the basic course such that the wheel contact point is influenced
effectively for a purposeful alignnent of the wheel axis/bogie axis to the
track |ongitudinal axis or nedian betpween main and secondary track in such

a way that an abrading novenent between wheel and rail is |argely avoided.
The pur ppeedorbleieur se alteration i's preferably achi evedPCI/ERA8/G3880st ock
rail is led away fromthe track center-line. 2 The track center-line can

here follow a straight or a curve if the switch itself is in the curve of
a track. Depending on the curvature radius or length of the switch, the
depth of the protrusion can be between 5 and 30 mMm Due to the m nor

di vergence fromthe basic course, work nmust be with high precision to set
the required course alteration and hence prevent an abradi ng novenent

bet ween the wheel and the rail. The probl em underlying the present
invention is to develop a track or process for aligning a rail track
secti on Indsctiptiohype nentioned at the outset such that a precise alignnent
of the course of the rail track section can be checked wi th neasures of
si npl e design. The problemis solved in accordance with the invention in
that the rail track section has a cutout in the longitudinal direction of
the track and parallel to the basic course of the latter whose course when
the rail track section is arranged parallel to the basic course is

I nversel '}{raclg ggd %?orzz%sst toor aﬁgmhg ur'alrl%gcﬁ%'{tl%ﬂ al teration.

The invention relates to a track having a rail track section diverging from the usual basic
course, in particular a stock rail altered in its course by being led away from a track center-
line. The invention further relates to a process for aligning a rail track section to a course
alteration purposefully diverging from the basic course of the track, in particular for
providing a course alteration for avoidance of an abrading movement between wheels of

rolling stock traversing the track and the rail track section by changing the wheel contact

point on the rail.

An array for controlled guidance of a wheel axis or bogxe of rollmg stock traversing a
switch is known from EP 0 295 573 B1. To permit a substantlally pure rolling movement
between the wheel and the tail in the transition area between stock rail and tongue, while
ensuring optimum travel comfort, it is proposed that at least the course of a stock rail in the
area of the switch diverges from the basic course such that the wheel contact point is
influenced effectively for a purposeful alignment of the wheel axis/bogie axis to the track
longitudinal axis or median between main and secondary track in such a way that an
abrading movement between wheel and rail is largely avoided. The purposeful course

alteration is preferably achieved in that the stock rail is Jed away from the track center-line.



~1n accordance with the invention, the rail track section to be subjected to

vafequired course alteration is first aligned parallel to the basic course
‘in order to then provide, for exanple by nmilling, a cutout such as a
-groove in the longitudinal direction, preferably in the rail head, and on
t hat side opposite the running edge, the depth of which cutout varies
dependi ng on the required course alteration, nanely follow ng a curvature
that runs opposite to that in the installed state of the rail track

sect i on. TSR kc@stet-lin®tart hérs folldw b Striight drecassaifythe whiesh itseftialid inegutvee rai |
track section to have an alignnent such that the cgtout EunséParal+ | to a
measur erdng treel. aPeprendimizt on fhescusvatpisciadiug ar Ipasth Afdpe sMiteh tRePHhA ﬁb” edge

or rail web, . the rail _trac ' havi e j rse
al ter ac IBRTRERT 28 R dtenl G R B B e O R The
cut out sumbseas odk nllisOBY &viltokigh Prévision sd saithdtequired coumse aBeragpmeed theececut out
such as a groove has its greatest depth . in the are? of the required 3

Maxi mum RTOYADS @n brashing mﬁ?m%m&eév%?ﬁdg? &berleandgbe sl i miting wall on the
runni ng surface side when this cutout is provided in the rail head, so
that rail material cannot break out. Additionally and in a particularly
not ewor t e grobRah ORddrlydig thaerebest igmentioniis ta devslap & krack or proress fphaligéng

direction of the rail head runnin urface. as the.groove. Lnc es.
1 part | eenbirdkstomer Paituen mruen it e oyt piednd S isd apbnp i oA
provi ded ¢ hat of fhe $hidhhsk lcrbl€an BEThENeBGVIRf mkhir@ S@pRI destzat i on of the

rail traéi secﬁlon approximately 10 to 20 nm preferably 12 to 16 mm in
particul ar approximately 14 nm bel ow the rail head running

The problem is solved in accordance with the invention in that the rail track section has a
cutout in the longitudinal direction of the track and parallel to the basic course of the latter
whose course when the rail track section is arranged parallel to the basic course is inversely

the same to the required course alteration.

In accordance with the invention, the rail track section to be subjected to a required course
alteration is first aligned parallel to the basic course in order to then provide, for example
by milling, a cutout such as a groove in the longitudin_al direction, preferably in the rail
head, and on that side opposite the running edge, the depth of which cutout varies
depending on the required course alteration, namely following a curvature that runs opposite
to that in the installed st.ate of the rail track section. As a result of this, it is now necessary
when installing the rail track section to have an alignment such that the cutout runs parallel
to a measurement straight with its surface that is parallel to the running edge or rail web,
the rail track section having undergone the required course alteration corresponding to the
alignment of the reference surface of the cutout such as a'groove bottom on a straight - or

curve.

Since the cutout such as a groove has its greatest depth in the area of the required



_surface. In the area of the maxi mumcourse alteration of the rail track
'_section thhe cutout should have, inits |limting wall parallel to the rai
fmeb a distance to the rail head running surface of 5 to 5.5 mm based on
-a maximum course alteration relative to a basic course in the formof a
straight of 10 to 20 nm Accordingly, the cutout permtting in sinple
manner a check of the required course zalteration should be a step
machi ned, for exanple nmilled, out of the rail head flank, said step having
a side |mMifuAgcsitsd alceeatidnathdre shifd itlead bet o linstingivall vezbthamdnnihg serfixst t om
surface running vertical or nearly vertical to thF si de |Iﬁ1téq%5 urface
ro

ext ends g Mhen Hys PH‘@UU}cﬁp@P“dé‘ild‘étféﬁlaflhléeafja?q thab 5! mf‘F‘Fé‘abF%‘B‘@é
al i gni ng, & ﬂgrlxcjxll\xna[ ﬁqF Zo‘?llﬁncj\nljgaﬁl ﬁ%ﬁé@t@yﬁﬁodﬁ%%t'o@% alave ulis cebar aehrr i zed

in accor ance he follow ng pr ocess steps: -

al i gni ngi®finah¢ dirkctiohastkhs eail hexd rpamaglseﬁfacteoastthe ghesie dlepduinseeases. provi si on
of a cutout in the rail track section, where the cutout runs with its
bottom opp05|te to the required course alteration relative to the basic

course, n & -[iticﬁ.pz\r%e%fthé P&osahi Hpa %ﬂ%aa Rl AR, € W RYVided Bt W stdhsi dt Shdoot t om

par al | eI basic course, and fixing of the rail track section. To
perm t shegirngbecid ogirss altt&raWnebhéle maﬁetra;d;meg@oxanp@pamaéﬁw& 1o0%e MRe

ggg? : Lﬁdge%gégngﬁlé#@n]@ gllfri égx E{aﬁh@%f n%%groglrrr?zytélde& § ha%el wolkd rglrl]%eg&“rlkmﬁr{ga(:k
surface. In the area of the maximum course alteration of the rail track section, the cutout
should have, in its limiting wall 'parallel to the rail web, a distance to the rail head running
surface of 5 to 5.5 mm, based on a maxirﬁum course alteration relative to a basic course

in the form of a straight of 10 to 20 mm.

Accordingly, the cutout permitting in simple manner a check of the required course
alteration should be a step machined, for example milled, out of the rail head flank, said
step having a side limiting surface that is vertical to the rail web and whose bottom surface
running vertical or nearly vertical to the side limiting surface extends as far as the upper

side of the rail head.

The process for aligning a rail track section of the type described above is characterized in

accordance with the invention by the following process steps:

- aligning of a rail track section parallel to the basic course,
- provision of a cutout in the rail track section, where the cutout runs with its bottom

opposite to the required course alteration relative to the basic course,

- aligning of the section such that the cutout runs with its bottom parallel to the basic

course, and



is disposed parallel to the basic course, that the distance between the

- medsurenent’ straight and the cutout or its bottomrunning parallel to the
rcéntral axis of the rail track section is measured for alignnment of the
‘rail track section to the required course alteration, and that the rail
track section has the required course alteration when the di stance between
the neasurenent straight and the cutout or its bottomis constant over the
entire length of the rail track section. The follow ng description and

~ dr awi ng -shpun@opiefen nedk esdied] ment’ of the invention: In the draw ng, Fig.
1 shows a rail track section aligned with a normal basic course, Fig. 2
shows the rail track section according to Fig. 1, but wth changed course
alteration,  Fid. S - i o} | i s 1l § Gl 4
shows algoe ¢ }Iglrtlgsé lr?gg%r\?gm%i %i?%\%ﬁlalu?]érlthg_&J%?seahg@ra@?rgfbﬁéo\g]gag]rgqsecti on
al ong t heohietr®, iBisJuithermicge povided ot cllang theoraHRra0k 26105 A3 Eashirendne sty gl
contact point of rolli ng1 st ock traversLna, a trgck 5 .in_the: area of. A
switch dadispesedrifaralichethe dasin covrse: thHdhe fistarce Bt eei dis, Persareaal et u)
course a| . itDg! | -66hi afakis O Mhefaill iritdk, sebhed aby

| ar gel y%g@éﬁ%}ckféﬂéﬁ%tiﬁ?% rﬁg%rlrg%\ggrréfrlélqggé\;\geeﬁ{ wheel and rail. Appropriate
cour se ahtguad fonaliganehefitie talerackaageniet the egquired aude alpiabonpanst thassi ons

appr opr | 86 G ek 4w BE fieoiaate (e s Araier MR BE b Relmet
measurement straight and the cutout or its bottom is constant over the entire length of the
rail track section.
The following description and drawing show a preferred embodiment of the invention:
In the drawing,
Fig. 1 shows a rail track section aligned with a normal basic course,
_Fig. 9 shows the rail track section according to Fig. 1, but with changed course alteration,
Fio. 3 shows a section along the line A-A in Fig. 1,
Fig. 4 shows a section along the line G-G in Fig. 1, and

Fig. 5 shows a section along the line S-S in Fig. 1.

According to EP 0 295 573 B1, the wheel contact point of rolling stock traversing a track



_ISMpfOVIded in the teachings in accordance with the invention that a rai
“track section 10 to be subjected to a course alteration is initially

*al'T gned parallel to the basic course, i.e. in particular to a straight
The corresponding rail track section 19 is shown in a plan viewin Fig: 1
The rail foot 12, rail web 14 and rail head 15 with running surface 16 and-
its edges 18 and 20 can be seen. The gdge 18 is the running edge in the
installed state of the rail track section 10. To pernit inspection of

whet her ;f Rfe hahloftd ekeS 4T b MiiliOnsdt Juch figat CRLIESEK 2dil enddrgem d purpbseful
installed track diverges to the required extent fron1the}b%§|c cqQurse, a
arg

gr oovehmouxsi‘celbelanon L7 bemgnlgd @W@V fizom therteask iceprersting Haerp Ry RAKIEEEEoN 10
i s machine for i
edge 20 dorecins HoxeBHE T e Y o tely Soph e WAty eAohEPbER B ove

runni ng pasabéidlect 8 4nlae30" Aim by @étEions%h She btoek rphrka ¢rahiret tat the ragiiretd,
bei ng provided with a curved course such that when t ck sectlon

10 in t hwusetrdigravientof ansapprapriate Ut RaK decticg el as 2 SH’CPH@ g‘slr&‘iﬁf‘ﬁ Y Sthé
groove b?t LM in, tﬁe Al gfﬁ@glrp c@}da e 1@ HEinvESHAl (hBasS Sl RSB ionaR) fRde
by'S By’ ot

cl ear er “wor e groove bottom 26 or a correspondi ng
ref erencg ki témtd QQOG@SQIt@tfaubﬂ‘nes iraiidllyt alsgred pectliebto U@ Hasid ewirseg iehw basi c
course and the running edge 18 in the case of the .rail track cti

é @ V{eQ\plrEL

f ol | owi npprtigidar foctysirasly- &BuFYEesAPRARS FabRIcKkSCHeT 1 Drs PR

strai ght & urimtl'{'e[gxtaﬂatrog% flraltl Qebng R8Shif hefOW $8h rhfhifd Befaceabdid itsheigedt out
24, i.e 'has in the case of the rail frack section 10

al i gned & thd Dhecahasi @enoThsedge Heonbe ryntihgedgesin thedpsalisd stpe fahe ral t he-
curved course of
track section 10.

To permit inspection of whether the rail track section 10 with the course alteration in the
installed track diverges to the required extent from the basic course, a groove or step in the
Jongitudinal direction of the rail track section 10 is machined, for example milled, in the
rail head 15 on the side of the edge 20 in its second flank 22, with the bottom surface 26
of such groove running parallel to the rail central axis, i.e. parallel to the web 14, being
provided with a curved course such that when the rail track section 10 in the embodiment
is curved outwards (upwards in the drawing) the groove bottom 26 is aligned parallel to the
usual basic course, as made clear by Fig. 2. In other words, the groove bottom 26 or a
corresponding reference line in the case of the rail track section 10 following the basic
course and the running edge 18 in the case of the rail track section 10 following the

required course alteration are mirror-symmetrical to a straight running parallel to the basic

course.

In other words, the cutout 24, i.e. its bottom 26, has in the case of the rail track section 10

aligned with the basic course a geometry that is inversely the same as the curved course of



6 the rail track section 10 in accordance with Fig. 2. If it i

+ cltécked whether- the rail track section 10 has the ?equired Lgu::eto e
=a]terat|on,_|.e. in aswitch a stock rail has a protrusion outwards away
-fromthe switch tongue, all that is necessary is to arrange a neasuring
line parallel to the basic course and to check the distance between this
line and the groove bottom 26. If the gistance Y between the measuring

|l ine and the groove bottom 26 is equal, this ensures that the rail track

section tl]rQralhﬁ@cth%tlBﬁqg'ﬁ%gccﬁwcéawﬂi Figration. Since with increasing
course alteration the depth of the groove 24 |ncreases it nust be assured

that the rail head does not break out in this area. is therefore

provi de th th
v . SEEELSRIER A o o i PR oo
sectiongl, Vive%h 4 Bobit 88} had 4 profrusibRusxadphway fom thd ssitosoregus alt ihan 1s

through the rail track section 10 in the_area of the basic cours that i
not changedssewyeis tf emangsemdnassirse Linke Prmilel o dekbauc FoYse 2 TALhes ‘hﬁg e

makes ear he rail. hegad o t
inter sec‘%lfté?lée #etlwl?ﬁﬁl lr"l"gs fsslt{fjler é(get %r@o‘g ?éf?dr%%orﬂattlﬁ% déﬁ{g\%tewcl)?etgt@ eert)rﬂg% is
ImnlC Ir gg . ?Jrl?eﬁsuﬁhs 1iaB ggd Kﬁ] Jr@?]i}'et lfjtﬁtohﬁﬂ@lsmqmmlt thiPerdsoes tharthedhil wivkrsectiant 1
g groove ep t he distance fromthe zero point NP d

made cl elas the reuigsd cpupp@ltestionrhe di stance T or V ofpthe |.n1t?ﬁ5e§3$?acgs
28 on the foot side vertical to the web 14 therefore decreases with
i ncreasi ng groove depth, while the distance U or Wbetween side

Since with increasing course alteration the depth of the groove 24 increases, it must be

assured that the rail head does not break out in this area. It is therefore provided in
accordance with the invention that the groove 24 rises towards the running surface 16 with

increasing depth, as is made clear by the sectional views in Figs. 3 to 5.

For example, Fig. 3 shows a section through the rail track section 10 in the area of the basic
course that is not changed even after bending of the rail track section 10. As Fig. 3 makes

clear, the rail head 15 has a normal geometry.

Relative to the intersection of running surface 16 and flank 22, the groove or step 24 is
milled at a distance X from the zero point NP thus formed, where with increasing groove

depth the distance from the zero point NP decreases, as made clear in Figs. 4 and 5.

The distance T or V of the limiting surface 28 on the foot side vertical to the web 14
therefore decreases with increasing groove depth, while the distance U or W between side

flank 22 and bottom 26 parallel to the web 14 from the rail head running surface increases.

P



~flank 22 and bottom 26 parallel to the web 14 from t he Tai i head running
* surface increases. WD 99/01616 PCT/EP 98/ 03890 C ains Track and process

“for aligning a rail track section 1. A track having a rail -track section
*(10) diverging fromthe usual-basic—ccourse, in particular a stock rail
altered in its course™y being Ted away froma track center- |line, wherein
---~ Cthe rail track section (10) has a ‘cutout (24) in the |ongitudi nal
direction of the track and parallel to the basic course of the latter
whose cowreomiers the rail track section is arranged par RTEBEPt$8/03890basi c
course is inversely the sanme as the required course alteration. 2. Track
according to Cdaiml, wher ei nthe cutout (24) is a groove wth
groove side wall absent on the running surface side. 3. Track according to
Caiml or Caim2, wherein the cutout (24) rises with increasing groove
depth (U, W in the direction of the rail head running surface (16). TH' S

SHEET Hr~S SEEN
Claims

Track and process for aligning a rail track section

1. A track having a rail track section (10) diverging from the usual basic course, in

particular a stock rail altered in its course by being led away from a track center-

line,
wherein ' 5
[ he rail track section (10) has a cutout (24) in the longitudinal direction of the track
and parallel to the basic course of the lattex\\w ‘when the rail track section

is arranged parallel to the basic course is inversely the same as the required cours

alteration.

2. Track according to Claim 1,

wherein

the cutout (24) is a groove with groove side wall absent on the running surface side.
3. Track according to Claim 1 or Claim 2,

wherein

the cutout (24) rises with increasing groove depth (U, W) in the direction of the rail

head running surface (16).

THIS SHEET HAS BEEN
REPLACED




Y W
'_REPLACED 8 4. Track according to at |east #'e of the preceding clains, w
' hxg Y e i n the. cutout (24) is arranged in te rail_head side flank (22).
*5.7 Track according—to atTeast one of the precedlng claimss, wher ei n
-the rail head side flank (22) has the cutout (24) that is opposite to the
running edge (18). 6. Track according to at |east one of the preceding
claims, wherein the cutout (24) startg at the beginning of the course
alteration of the rail track section (10) approximtely 10 to 20 nm
preferably 12rhek A& oRdThg tdadidhsdt ioaelofithe pppsding dlaied,y 14 nm bel ow the rai |
head runni ng surface. 7. Track according to at |east one of the preceding
cl ai ns, lr/h‘%lveeenrhhthe cutout (24) in the area of the required nmaxi num
course alteration o e rajl. s at a
couree, a1t or bt Mol 05 baiseq 1 BRI AL ons ot o distance bel ow
vertical or substantlally vertical to the rail web (14).

5. Track according to at least one of the preceding claims,
wherein
the rail head side flank (22) has the cutout (24) that is opposite to the running edge
(18).

6. Track according to at least one of the preceding claims,
wherein |
the cutout (24) starts at the beginning of the course alteration of the rail track
section (10) approximately 10 to 20 mm, preferably 12 to 16 mm, in particular

approximately 14 mm below the rail head running surface.

7. Track according to at least one of the preceding claims,
wherein
the cutout (24) in the area of the required maximum course alteration of the rail
track section (10) runs at a distance below the rail head running surface of 5 to
5.5 mm with its side wall (28) vertical or substantially vertical to the rail web

(14).

8. Track according to at least one of the preceding claims,
wherein

the cutout (24) is a step machined, for example milled, into the rail head flank (22).



8. Track according to at |east one of the preceding clains, wher ei n
‘ tﬁé cutout (24)- is a step nachined, for exanple mlled—inte—theraithead
f1ank .~ 9 9. Track according to at |east one of the preceding clains;
‘wher ei nthe step (24) has a side limting surface (Z8) that is
vertical to the rail web (14) and a bottom surface (26) running parall el
or nearly parallel to the rail web, sapd surface extending as far as the
rail head running surface (16). 10. Process for aligning a rail track-
section 40 a Tk sordiherahi RAst e RISKS plekadinglcMemgi ng from the basic
course of the track, in particular for providing a course alteration for
avoi dance of wh @bedadi ng novenent between wheels of rolling stock
traversing the track and the rail .t [.QF ; [eNdi t

contact poi nlge 8{?133?@81}3&31 Sq%%lg@atlcnr’e{u?éged ?/h%aﬁ% %%%%Egg?{}ggﬁ -Mgf?[{gdni ng
of a rail tragkotsRebi®ite26aluhgingtparalbbotreaily peniiekto, the rail web, shidrsutfhcea
cutout in the rail track section, where the cutout runs with its bottom
opposite to t¢MﬁW@Mbﬁ&@ﬁaé§H?§@lﬁﬁgéPﬁ?P%ﬁmﬁﬁFéggke to the basic course, -
aligning of the section such that the cutout runs with its bottom parall el
to the basic course, and

10.  Process for aligning a rail track section to a course alteration purposefully

diverging from the basic course of the track, in particular for providing a course

alteration for avoidance of an abrading movement between wheels of rolling

stock traversing the track and the rail track section by changing the wheel contact

point on the rail

characterized by the process steps,

- aligning of a rail track section parallel to the basic course,

- provision of a cutout in the rail track section, where the cutout run@
¢Bottom opposite to the required coursz_alterati—on)1'elative to the basic course,

______ —e

iomni ' oo arallel@
- aligning of the section such that the cutout runs with 1& P

basic course, and >

- fixing—bf the rail track section.

THIS SHEET HAS BEEN
REPLACED




_fixing of ihe.rail track section. THI S SHEET HAS BEEN REPLACED . r t 10

1;?'Process according to C aim 10, where{n along the rail ion a
“measur emept—straight is disposed parallel to the ' course, wherein the
-di stance between the neasurenent straight and the cutou } m
running parallel to the central axis of the rail track section is measured
for alignnment of the rail tkack sectign to the required course alteration
and wherein the rail track section has the required course alteration when
the di stgance hetweedcdrimg oEAsuT ¢édENt strai ght and the cutout or its bottom
is constant over the entire length of the rail track section.

whereiln

alone the rail track section a measurement straight is disposed parallel to the basic

course, wherein the distance between the measurement straight and the cutout or its

bottom running parallel to the central axis of the rail track section is measured for

alienment of the rail track section to the required course alteration, and wherein the

rail track section has the required course alteration when the distance between the

" measurement straight and the cutout or its bottom is constant over the entire length

of the rail track section.



