11111112111211211 *159 59* Collision detection in a vehicle The invention

'relates to a detection device for detecting a collision o in
partlcular a railway vehicle, with a collision partner. “ @Hﬁ@ m@m m
evi ce conprises a nount for connecting the detection dev
zehlcle at least one collision unit and at |east one 5sensor &V ce. The
ollision unit nprises at | east one collision el enent for naki ng cont act
with the_colli€ion partner and is nmechanically connected to the ppunt. The
at | east one sensor is deS|gQ§ﬂBﬁgdggg rﬁh%\éh£@||'s'0” signal as a result
.of a relatlve novenent between the col S|on unit and the nmount. The
i nventi on—atso—retates toa vehicte, Tmparticutar a raitrway venhiclie, wth
a vehicle structure and a detection device according to the invention
10arranged thereon, as well as a nethod for operating a vehicle. Fromthe
prior artrpe indedhiréigidb & a Bétéctroaidbvwe/foveétbalrge, collidioh @tis véhipe sn particuarl guar ds

are known. ard used on eh |c Le L9 clea structions
of aboveaéa'@é’ytv eh‘%‘ﬁb% qlfstloé‘rﬂaftﬂ%r arthg%ﬁ W@%{ et P OR'S Sanﬁ%lnlt %s%l?or t he
track bedomkhmwthadhegummﬂmcaksbehaueeamkmbswmuwmmomudeam£NMth@ewlce

whi ch _after I| rates
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the rail wity thﬁsmll@loe parieerend ﬁmemnlceliympm@teqtmtf@fg@@@teﬁm BléPRSyOMY aki ng. A
sinple r 2?@@ A |a8ve Mmdvdrkint B&@EBH € known
fromEP %yésgggg{fglg %@ n%teta?%t‘)llégq ‘r’¥;ldl?ila guarregm:( g‘fcélar{é a(ﬁvekno\\l/vn fn;[om EP 2 017
153 A2. Wﬁe@élspaluﬂltgl]%?@si“%? vEegnyaptiemalse elgteoiest velicle: BrremisHE 8o prevent
damage t Q4ika9 v¥RIBE Ghith a Qé?’hdIe &Rcﬂl@e 08B ddtéctBh, delico arsshiim o theinpentise nt
invention starts, a rail % uard plsc osed %@ %h not only clears but al so
det ectts GHEPFRIPEERY aSteY Saé“eitBOdsﬁgloFEeﬁ%{“lnglan 7§ case of a collision it
generates a signal (here an electrical signal) that can be further
processe T e 9 d
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obst ruct |Fbam,guar$is rrevegd co@mmeidwaytwehicledo dbﬁ’é@hsireﬁlom of chéW%Ia Cafitﬁjn bgjghier eby
COmes | ntfl%ﬂ‘FtﬁQ r?giz eﬁﬁérhroﬁﬁﬂépeﬁ@ o@fh@%ggge@%éMaﬁ b&ar&Lhisd Bdvarnbar, which

generate sal ectrical signal as a result of the contact nade. Here, the

col | i si orpbBigyctipR d@téﬁﬁ’@é’teé'ﬁel"ﬂ“cé‘ W&%BO‘H%{%@V‘“? Bl SRrd Afithan ORBTYCHORr e spaced

apart f r theRR sARUdtcal GBS WRES eérybé grotdised by e@tobﬁﬂfbl efectréravsalf trer

| ongi tudinal direction of the ve At the hest point (furthest
avvag railway vehicle and which, For example (%rlggers emergency brak% P (

A simple rail guard, based on the snow-plough principle, is for example known from
EP 1930 227 A1. A comparabie rail guard is also known from EP 2 017 153 A2. These ralil

guards serve only to clear obstructions and to prevent damage to the vehicle.

20 In KR 10-0837174 B1, from which the present invention starts, a rail guard is disclosed
which not only clears but also detects obstructions, that is to say that in the case of a
coliision it generates a signal (here an electrical signal) that can be further processed. The
obstruction detection operates in such a way that the collision element in the form of a
collision bar, upon impact with an gbstruction, is moved counter to the direction of travel and

25 thereby comes into contact with sensors arranged behind the collision bar, which generate
said electrical signal as a result of the contact made. Here, the collision bar is connected in
a fixed manner to two arms, which are spaced apart from one another transversely to the
direction of travel or longitudinal direction of the vehicle. At their highest point (furthest away

from the top of the rail) the arms have a bend around an axis running transversely to the
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fromthe top of the rail) the arns have a bend around an axi s running
‘transversely to the "t_TOVUUZ"' 1 1111111111111111111111111111111111

|.ongi tudinal direction of the vehicle and, behind the bend, are connected
with their end to a nount, which is fixedly nounted on a frame structure of
the vehicle, nanely the bogie frame of the railway vehicle. The bend at the
hi ghest point of the respective armcauses a certain elasticity at this
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wi th the BriRbo&kde, t@%’éﬂ%ﬁﬁy,de‘ﬂ@cttté'@fthe‘r With bR aamaaserhe bXentlensteod thdre
respective arm 10that is to say at its hlﬁ%[?St ere.is a.risk of
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defi ned Pé%’?dffjﬁ‘&‘écé‘ PP ?‘?fs?l (')Oﬁ1 kt”ﬁé ﬁeérﬁtgalgj s‘&[&f requent,g conpl exg g
i nspections are necessary and possibly the exchange of the arnms connecting

the coll 'Tsh %Po e?tqw&l?thte ‘?lo?/grp'hSJN@ver i tﬁatf”nsthé SreD Ot thd DERY 61itR&lreRpéctivBarm,an

i ncorrect result, for exanp if the colljsion bar is noved
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PAvVention 16 therefore to provi de
a det ect i @icdeut hen aa incehéea deteatitoh raaymes it tbr feweample & theet dofligioa bae*hlrmved

respect i thgﬁ%e g%l tsaﬁe sgrps%r%@%gt%%ll'rﬂnthgg rQS&ar{Pg{a@Ie‘MFbl%lﬂRﬂﬁe not have the

abovenent' vant a | east se only to a | esser
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the Corrpo&qﬁlat r%ll\tv%r vehicle. A regular, complex inspection of the arms is therefore unavoidable
for safety reasons. Here, exchanging the arms involves considerable assembly effort, since
20 these have a fixed connection with the mount or are designed as an integral part of the

latter.

The object of the present invention is therefore to provide a detection device, a vehicle and
a method for operating a vehicle, respectively, of the type mentioned in the preamble which
does not have the abovementioned disadvantages, or at least has these only to a lesser

25  extent, and in particular which increases the maintenance-friendliness of the components for

collision detection.

The present invention solves this problem, in particular, starting from a detection device
according to the preambile of claim 1 through the features indicated in the characterising part

of claim 1.

30  The present invention is based on the technical teaching that the maintenance-friendiiness

of the components for collision detection can be increased in a simple manner if the collision



collision detection. The present invention solves this problem in
‘particular, starting froma detection device according to the preanbl e of
claim 1 through the features indicated in the characterising part of claim
1. 30The present invention is based on the technical teaching that the

mai nt enance-friendliness of the conponents for collision detection can be
Fncreased in a sinple manner if the collision wunit is held in a
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for exanple using the state of the fixing means and/or the p05|t|on of the
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signal that dif fy
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of CO'?.!% ! Sl.ll%tnlsn acr%g%er%mded by the guide device, can deflect from the initial position.

The sensor can basically be of arbitrary design. The sensor is preferably designed to

generate, as a function of a direction of deflection of the collision unit from the initial position,

a first collision signal or a second collision signal that differs from the first collision signal. In

particular in combination with a suitable arrangement and/or guidance of the collision unit it
30 is in this way possibie to differentiate between different types of collisions causing

deflections of the collision unit in different directions, and to trigger different responses

accordingly.



defl ections of the collision unit in different directions, and to trigger
,'different responses accordingly. Thus, for exanple, a collision with an
el enent of a route being travelled, for exanple a collision with a rail of
a track being travelled, as occurs if the vehicle derails, can be detected
by neans of a first coIIision signal, which is specific to the first
deflection or the first deflection direction, respectively occurring in
this cas m Iar ute of the
vehi cl e 'Era_ﬁsfﬁ e)ﬁg{pé calhglgh lAhtﬁnfs?Qie GEpOf%r}Oétg LfrfétsléleI%E @P%%gﬁ'éﬂm. Ch L
speci fi ccdjlslohhethsaeretbnﬁa tn@qklb@mt@mel@ﬂ FREHG ‘Hé? N%’B‘f'? derals: Faicbg efected

respect | %ffrlr%ansoo(?%ql dt 'cagswrpsu%rtfﬂl %%3@ spécﬁflctt@ﬁ\efﬂrﬁ%bﬂ@ﬂ& §rﬁﬁ@ﬂr@t defl ection
directio are dlf erent en a distinction can easil pade bet ween t he
di f  er enteflectinpsingetionotespedtively.AFELENG NdRIE ARser AMUAY e CUHP WA ught  about .
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that are preferred because of their particularly sinple design, the
collision unit conprises at |east one arm which connects the collision
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In variants of the detection device according to the invention that are preferred because of
their particularly simpie design, the collision unit comprises at least one arm, which connects
the collision element via the guide device to the mount, wherein the arm is held by the fixing

25  means in the initial position relative to the mount.

The guide device can basically have any suitable design. Thus, for example, it may be
designed as a linear guide. Preferably the guide device is designed as a kind of articulated
joint, since in this way configurations that are particularly simpie to manufacture can be
achieved, in which, additionally, in a simple manner the deflection in different deflection

30 directions as described above can be achieved.



Preferably the detection device has two arns that are .spaced apart from
‘one anot her 5transversely to the longitudinal direction, which together
hold the collision el enent, -for exanple a collision bar. Both arnms are then
mechani cal |y connected to the nmount. As connecting el enents for connecting
t he detection device to the vehicle, the nmount can in particular have

fl ange plates or simlar, which are connected to the vehicle for exanple by

means of ; dd&d@&g%@gm %lﬂltélﬁ@mﬁﬁﬁg?eﬁhégrn‘l Brefibip ttnt3RbEa manner
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profile ekmm thel detgpaibh Hmearasawhehhsnuvamrefsbdacedelpemr&um,onasnaheresult of
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is pivota fed via the articulated joint, the arm support structure
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different deflections of the collision unit, to initiate different

responsesyfr WSEEFOHVS?JGE{& LoanBREALS ﬁa ngltét!@& AURink afrh Qﬁp&%{%m?&@ret he

respective arm 1s connect ed 1h a 2%5 manner&n% or exanple articul at ed)
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In variants in which the mount has an arm support structure assigned to the arm, with which
the arm is pivotably supported via the articulated joint, the arm support structure is

20  preferably designed in such a way that it limits the deflection movement of the arm from the
inftial position, in particular in two opposing pivot directions. In this way it is possibie in a
simple manner to achieve different or graduated responses to collisions of differing intensity,
in particular tb offer varying levels of resistance to collision partners in the course of the
collision. In this way it is aiso possible, at different points in the course of the coliision, for

25 example at different deflections of the collision unit, to initiate different responses from the

vehicie.

Because the collision unit (for example the respective arm) is connected in a guided manner

(for example articulated) to tﬁe mount (possibly said arm support structure of the mount) and

the collision unit, via a corresponding section (for example the arm) through fixing means is
30 held in its initial position, these fixing means, in the event of a collision that exceeds a

predetermined force or intensity, releasing a corresponding section of the collision unit (for



exanple the arn), it can be guaranteed that a correspondi ngly strong
.'collision cannot go unnoticed, while the collision unit remains inits
initial position for more mnor collisions. This preferably applies at
l'east for collisions with relatively low collision forces or inpact forces,
for exanple a collision with obstructions having a weight of up to 5 kg and
an i npact speed 5of up to 30 kmih. In such cases the obstacle can, for
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Where within the meaning of the present invention mention is made of the deformability of
the fixing means, this does not just mean irreversible deformation, but that the fixing means
can possibly also be reversibly deformabie, thus, in the case of a collision, can temporarily
yield in order to release the arm, but then deform back again into the original state (elastic
25  deformation). The fixing means preferably consists of metal, however, since in this way it

can withstand higher forces.

According to an embodiment of the detection device according to the invention, the mount

has an arm support structure for each arm, with which the arm is pivotably connected via the

articulated joint. This arm support structure is configured to limit the deflection movement of
30 the arm from the initial position, after the latter has been released by the fixing means in the

event of a collision. in this way the arm is deflected in a controlled manner in the event of a



event of a collision. Inthis way the armis deflected in a controlled
‘manner in the event of a collision with a relatively |low inpact force. The
controlled deflection is in turn detected by the sensor and passed on as an
el ectrical signal, for exanple, to a control device of the railway vehicle,
which then in turn preferably initiates a response by the vehicle (for
exanpl e braking). 5The arm support structure is, in particular, configured
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t akes place by the arma uttln? agal nst the ﬁ\@Oflle el enent surrounding it.
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section. If the armis a profile elenent, then it is also basically

concei vabl e that the armis pivotably supported out si de of the arm support
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the profile element, i.e. in the interior of the latter. The limitation of the pivot movement in

this case takes place by the arm abutting against the profile element surrounding it.

25  The arm itself can also be a profile element, in particular a holiow profile element, which
likewise can have the abovementioned types of cross section. If the arm is a profile
element, then it is also basically conceivable that the arm is pivotably supported outside of
the arm support structure (on the latter), thus at least to some extent surrounding the arm
support structure. The limitation of the pivot movement would then take place by the arm

30  abutting against the profile element positioned in its interior and forming the arm support

structure.



these have a relatively high rigidity and at the sane tine relatively | ow
“weight. Basically, however, it is also conceivable that the arm if this is
supported in a profile element form ng the arm support structure can al so
consist of solid material rather than a profile element. 5Conversely, it is
al so concei vable that the arm support structure, if this is |ocated at
 east section-wise in the interior of an armin the formof a profile
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particuiarly suitable for forming the defined deformation zone. Such a defined deformation

zone or predetermined buckling location, respectively, has the advantage that, in a collision

25  resulting in a relatively high impact force, the frame structure of the vehicle, in particular the

bogie frame of a railway vehicle, is not damaged. Through the defined deformation of the

energy absorption section (hence, for example, of the arm and/or the arm support structure),

impact energy is not or only to a small extent passed on into the vehicle structure. This

serves to protect the vehicle from damage. With a railway vehicle this can also prevent that,

30 following a heavy collision, components of the detection device get caught under the wheels

of the railway vehicle and cause deraiiment.
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support structure. The first and second energy absorption sections (thus,
for exanple, the predeterm ned buckling |ocations of the armand arm
support structure), in particular, run aligned with each other transversely
to the longitudinal direction of the vehicle. Thus, the detection device,
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fit a neV\(/; cordi ng Uriher ‘embodr ment of the rail guard
according to the invention, the fixing

According to a further configuration of the detection device according to the invention, the
guide device (thus, for example, the articulated joint) defines a pivot axis, which substantially
extends parallel to the plane of the wheel contact point (hence, on a straight, level track,

25  extends substantially horizontally). . The pivot axis, about which the collision unit (and with it
therefore, for example, the arm) can pivot, extends transversely, in particular perpendicularly

to the longitudinal direction of the vehicle.

As has already been mentioned, according to a further embodiment of the rail guard

according to the invention, the fixing means is a bolt-like element, in particular a shear pin,
30 for example a metal pin. An elastic element, for example made of rubber, is also

conceivable as the fixing means. Preferably, the fixing means is inserted through a

receptacie, in particular a hole, both in the arm and in the mount, in particular of the arm



5neans is configured in such a way that it can deform in particular can be
.'sheared off, parallel to the longitudinal direction of the vehicle, i.e. in
the direction of inpact. If the fixing neans is a bolt-like element, then
the center axis of the bolt preferably runs transversely to the

| ongi tudi nal direction of the vehicle. According to yet another enbodi nent
of the detection device according to the invention, the 10sensor is a

di stance sensor is pr rabl it can
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adjusted in the height direction of the vehicle. Wth wheel wear, in

particular of a railway vehicle, the wheel dianeter necessarily changes SO
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devi c& accod Invention c to the same extent, so
that, in alrrhlasd Mrewmppcvréfotmcén@Mheselwﬁ@éeﬂwrﬂm@*Sé%W dhBarfieHrs. igseMEhbove.
Wth the yehicle, tdicge to the invention it is preferably envisaged that
t he coII|S|on uni for generating different collision signals of the
detection device for a first collision with an el enent of a route being
travel | etheebidingas bifGitheAtorfiglinatibn offthd Feil guendtaecording taths éventibncahéigisti on wi t h

adjustment device is provided between the collision element and the mount. In this way, a
20 defined distance between the collision element and the track (for example the top of rail) can
be adjusted in the height direction of the vehicie. With wheel wear, in particular of a railway
vehicle, the wheel diameter necessarily changes so that, over time, the distance between
the collision element and the track (for example the top of rail) reduces. Using the height
adjustment dewce this distance can be readjusted. The height adjustment device is
25 preferably formed by a pair of toothed plates, which, in particular, is arranged between an

arm and the collision element of the collision unit.

The present invention also relates to a vehicle, in particular a railway vehicle, with a vehicle

structure, wherein on the vehicle structure a detection deviée according to the invention is

arranged. In this way, the advantages and variants described above in connection with the
30  detection device éccording to the invention can be achieved to the same extent, so that, in

this context, reference is made to the explanations given above.

10



an obstruction on the route, is arranged in such a way that the collision
.tunit, at the tinme of 5the first collision and the second collision,
starting froman initial position, experiences a deflection in different
deflection directions. This allows a distinction to be nmade in an

advant ageous manner between collisions with different collision partners.
Additionally or alternatively, with the vehicle according to the invention,
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support str ure a

accor'di n§"cs # “i”ﬁf{Pé‘rPtf Pﬁfﬁreﬁbfﬂ%'tsg’a S?ﬂqafﬂ rrthE %g%f‘; R dgv'g?—gﬁ%%%t %ﬂ?:rgﬁ/: gleon
el enent d(réspbn%ganlmsm tee aetddk] i m sarmmlehrailﬁerers bpmmge}f@aebges;aﬂn thisaty. gect i on-wi se
arranged in the d

front go ¢ disfinction gar? EQ l n t?%dugpna%wert e ofib ngné 5&@@% tl'%' r{a%ﬁé' on) in

the running t k (1n the case of
noR I’i'il I )ame/hr sdrosness oﬁ/feeﬂat@alahv ferryapteras & fnetion Of ﬁh%zﬁ’éj eassiicgiionay; |
vehi cl es

the plan ecu;)r%ﬁ{?%%?e \A}]Yj%bﬁs.oJ 16,528 Hé Pib28liBbID ivRANedpARs & @b bs kriebienent  and

eel contact "point (for exanple therefore also the top of
rail), is preferably between 50 mmand 150 mm preferably between 70 nmm and
130 My RRBAkiIEHADS hanrﬁbtafneﬁuﬂhhhyd&e&tmend @fferamtiatiod ol &Misroms with difiesher r ed

variants of the vehicle acc to t i nv nt| i Vi ce
has at | &guisiop H%”’??ﬁ%& n%e}%agap Bgrnexgrepg eletg% colfesrll vg E‘t Jgh%&?ﬁéﬁe@{s d%ﬂnéj%ne
pr edet er raeprsichebti@kd thagollision with an obstruction in the track area) as a result, different

responses that are tailored to the collision situation can be triggered.

The vehicle according to the invention, where it is designed as a railway vehicle, preferably
20 has an arm support structure and a bogie frame with a detection device according to the
invention mounted on the bogie frame. Here, the collision element (for example a collision
bar) is preferably at least section-wise arranged in the longitudinal direction of the vehicle
(impact direction) in front of the wheels and vertically above the running track (in the case of
non-rail vehicies) or vertically above the rails (in the case of rail vehicles), respectively. The
25 distance between the collision element and the plane of the wheel contact point (for
example therefore also the top of rail), is preferably between 50 mm and 150 mm, preferably

between 70 mm and 130 mm, particularly preferably between 80 mm and 120 mm.

In preferred variants of the vehicie according to the invention, the detection device has at
least one energy absorption section, in particular at least one predetermined buckiing
30 location. The at least one energy absorption section defines a center of a pivot movement

of the collision unit, which occurs in the case of a coliision caused plastic deformation of the
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30l ocation. The at | east one energy absorption section defines a center of
.*a pivot novenment of the collision unit. which occurs in the case of a
collision caused plastic deformation of the at |east one energy absorption
section. A distance (a) between the center and a cl osest wheel of the
vehicle is greater than a distance (b) between the center and a point of
the collision elenent |ocated, in a plane of the pivot novenent, furthest
away fromthe center. As i o r t he
v, OIS RSEASy ofgtal bl A Luded IR AN Shipdhsaumaner the
secti on wheelbhidevesidk is grgatdeﬁﬂbleatdlsmcefb)tbheveéa [the eginteR aptha Po'ng%frﬁhﬁbe
prevent eg, sﬁ&f‘anérﬁ%ﬁmc%dt pg s He difer n%%ﬂgﬁnmnmesm @t deful t of
whi ch ot heriw se

a high risk of derail nent. According to an
enbodi neAs acésulthie asihplelead ebialle maﬂgerttbe eplisiqnyRiementgh theaye R HraAFRPCBe an ar m

Equlogt ft'hla‘%hé\"é? a%orétféﬁ s8&icRGhl & r@&“ﬂlr%ﬁjetﬂb&foﬁfoﬂfhﬁ cBasioraumt, esteber m ned
uckl i’ ng

ocat 1 on Here, the distance b t en P'éﬂer t he
respect i V@Vﬁfﬁtééléff’@rrﬁ@‘?'i‘éﬂ thg anep ohige PERSET! ﬁd’st%rgswe‘g é@% &€ s greater
than t he ylirs{y8hg 8c RAgMERR of Beraikrerter of the predeterm ned buckling |ocation
and the nost renote point of the collision element (in the plane of the

novenent that takes place when the predeterm ned buckling |ocation
r esponds According Ieareemebadiéntaf thelvehisle aacdrdiag fathe inyertiofedmameanddti a0 #Mhe ar ea

?L et gg ¢ géﬁgggﬁesgrrl?ctﬂ?e oft?r‘xlet 8n davi %e%grte\‘d?é' had th%dét%"rﬁlﬁ&! b(ucRIrngVl@éﬁ@n parts of

evi ce ing cau t ween the track (for
exanploe tHeee, iz dilst)ancevmt\(zel!ﬁn tbﬁ?lc%{‘thfaﬁf g9 sreshyecRredetergiined que%lﬁgﬂ%atao“ and

derai | menfq n@?@stWh@él%‘érebt@VﬁBﬁ Herhlsftéﬂcfehféfwereﬂhﬁé @shtdr of Eherﬂiﬁdbwﬁnfn@ﬂ oper ating
a vehicle, 1n particular a railway vehjcle,

det ect i orPugkipp desatReBIddhnosigemRiE HOH\PQW‘? Sﬂ"'s'?%é,}h'ﬁﬁnté'ﬁga/ﬁeﬁe”eo‘?f the coI li sion

of the C%é\)e%ieﬂf\thuﬂbkesvwéda valeﬁcﬂid ;brSdé!é\’nﬂr&?e’dtmERImgGhuetmgreﬂﬂmrﬂh) an the
predeterm ned col lision fo isio t hrough

|
a defl ect9'6Rt Qﬁfa CPWQO%@PP'P% o?nd?fﬂ"’iat'?? B‘r#'? A& h[e pé? etermmteld%ﬁg‘&a col i si on
si gnals i SogHEBe Ithib &.dlablgl beeventt bass ofinhes dgeaction idsvipe g&i’a@t@dgh\tmemwomq ol device

of t he Vevwéei%gs aéml%gi&e ttr?%éfzon;arrr?lle 91%\45 f\éﬁd\;rﬁéhggﬁgﬁlﬁvgg%ﬂiél%ie Dia"iéRiRQAS € by the

vehicl e ages and varirants ScCri I'n connection

wi th the dkedileeint.on 25devi ce according to the invention or the vehicle

according to the invention can be achieved to the sane extent, so that in

this context reference is nade to the e‘Pfrl anati ons \%hven above it is
0

sel f - evi dBEw Presqat invendien fugiheyrelaigsyto & nethey] for araratng;a P@sﬁd‘ﬁg&'aﬁﬁn be
tri gger edegitheydhRld, irshieh, b sRAAS 6f Hyetédien yehicheopingfte trebhyentanprises t he

| ssue 200f gve%?(laflal gollhcs)gn rg\?'%e cgl?smn Dnlt with a collision partner, during which a predetermined
collision force on the collision element is exceeded, through a deflection of the collision unit
from the initial position, a collision signal is generated, the collision signal is processed in a
control device of the vehicie and the control device triggers a collision response by the
vehicle. Here also, the advantages and variants described in connection with the detection
25  device according to the invention or the vehicle according to the invention can be achieved
to the same extent, so that in this context reference is made to the explanations given

above.

Here, it is self-evident that, basically, any suitable collision responses can be triggered. The

coliision response by the vehicle preferably comprises the issue of a collision message. The
30 collision message can. for example, be output (optically and/or acoustically) to the vehicle

driver, who can then take appropriate measures. Additionally or alternatively, the collision

response can comprise the output of control signals for any components of the vehicle.
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30 collision nessage can. for exanple, be output (optically and/or
.racoustically) to the vehicle driver, who can then take appropriate
nmeasures. Additionally or alternatlvely, the collision response can
conprise the output of control signals for any conponents of the vehicle.
These can be any conponents of the vehicle that initiate neasures as a
function of these control signals, in order to reduce as far as possible

any dang?ﬁeéﬁoca'h he ah¥ Eérﬁ&&eﬁt@% e v‘éh@le@ﬁa‘i%ﬁ’t‘%ﬁﬁaéﬁ@é‘ésté ﬂ&ctfdn%mﬁeb@

col l'i sion hus, individual ones or arbitrary conbi natl ons of braking

devi ces, centiol siguriircerger te Friugy 2n s a5 pessiie wﬂaee%r tgthe yedicpeARd@r &'e( i n
parti cul ﬂéssépﬁérw?éasﬂltlh@ﬂbﬁ'ﬂ'trﬂtl@”lsféﬂr $hl§)§c ﬁdhﬂiu\éﬁcfﬁe@'oehrbltﬁﬂﬂéonﬂﬁﬁétlﬁﬁjﬁof

passenger 1 nformation stens, and s can Q Addl tionally
or al t er RERKNg&leyicesy BVRARVISFS: @P@H aﬁ%@%%‘éjevﬁ?%‘f’fép%lﬁ? e R PR one braki ng
si gnals i $e0RBAIRNVRIIal dafs ETiisteVehion) dew/démSvmsaiger mfuimbmj&ystedmcamd he

danger to the vehicle and/ sengers referred varian

met hod ac@8P T8N THEY; ﬁ%%qpniaﬁv t'\(/al?‘nt(? Og'rsmé]xnéess?%e p%ge etE %catl on of
der ai | mremdasceéne trakieg ﬁ@r&atg geaerbteldsm ocdﬂr lka so\@mewegmalandshtg;eﬁ@ucatﬂw as a
function of a.f he collision unit fromthe initial
position dlangert? lhe%%hlg I“Z/g{éa%%e'ﬁ rStéCtl on, which takes place in the course
of a first collision of the collision unit with an elenent of a track being

travel | eqy, Fe‘fbr%"arvtahé}'lﬂtg SthmERbd a@cfor(ﬁné foaRKinb&itie, withaiadH, Qﬁl)exarhﬂet he
presence 0 first collision 5|g e control devic

th
first 1°colqef9§F'th°frd§?dB‘ﬁ§té33” itgxe i %Ursh?omﬁl?”f?é’ﬁ]é? 8%??6?}% F%R?‘H‘g‘j ‘A
Addi ti ongirdt iefdctiorn bfah@edmsmlw framstee bitid! pusitioh &i a)ﬂrs'sdejiaetlonldarecg@newlacfed as a
function of a second defl col ISIOI’]U. it from.t tial
posi ti on PFSPCELLRG AUt 8§%€'r8tr1cog's'|988f hSr?OIH'S it aense"E) %rgé,hggg e course
of a secaethgaalvbliieli(bpadicubhe radieif Ialtrsclobﬁlmmtravewct)hirdhe otssernelad adirsta track
bel Ng LT AfkioR dignhinb A6n R BERANHe Pligldle a 3% AR GPELIGHEO M Sh@ffhrart e
control {QH gers. a sed | st on response, I n particular
agai n1a bsrradmﬂg:y@rajmms'gnhit is self-evident that, upon detection of a
derail nent, the nost powerful braking possible (typically so-cal |l ed
ener gency br aki n g) can be automatically triggered, while on, det ecti on of
2 Col | | s APIANEH GATEBETEY &seone aREvorT SaibREENTrten A HRFTop 8%%%%%0P‘5/e| y,
can take &Hfl@@t%n of e o‘éﬁlélerﬁlgrﬁlhfr@:ﬁ tHehisitial @BgItuTSie atsecdrivedediedtion siiremiomi wiicran
obst acl e |s ref erably dependent u t i sion.
pref er r ed@&T PG %ﬁ@f%f"ﬁg oﬁﬁfﬁcgadﬁglcd?nd?fﬁhe ?0" oﬁm%hw{tg%ﬁloéﬁgd le]r%ef ore,
i s provi destkitemy ttakeled.olr the perennesidf thej srecorlrvecoa@@nwnelf thelgentsa deyiek et | i si on,
when a_ predet Ssion elenment is
exceedéd, tenpger efSF(g(ﬁgeah' B re%?é{lse h?;t'almfg{?l‘é\f%gsa?ﬁ %%%P%‘Qighéé second defl ection
dlrectlon wherein a braklng signal in particular is triggered. In

addi ti on, |t'is”seﬁf1é%|d6ﬁmﬁai%défw dbté@t.&ﬁﬁ@rh@raqnmeht Hehost wﬂéﬁdﬁb@k@d@bﬁim ned
second 30 collision force on the co

exceeds t hgigally se-cRllsP emerasAcy ypieag) C&”tbﬁlaf“g’"ﬁh?qqegfngWd ‘P’h'EWé’OES?ﬁed&l on unit
t akes pl agf cdliRiopavithiad Wbeiacit Bteaker rpbmsité or elfing, mexpedivelyf caattakeeplate. one

te Ele; gy ab? Etren(g);{?\ ost‘%wcetrlegp%n(s)e]; totthe cocifeé,tloerlcvglk °4h ocl)%yac%eis pﬂerégi&?desp%n‘gerlit'u% a

25  the intensity of the collision. In preferred variants of the method according to the invention,

ers a

therefore, it is provided that the collision unit, in the course of the second collision, when a
predetermined first collision force on the coliision element is exceeded, is deflected from the
initial position in the second deflection direction, wherein a braking signal in particular is
triggered. In addition, in the course of the second collision, when a predetermined second
30 collision force on the collision element is exceeded, which exceeds the first collision force, a
third deflection of the collision unit takes place, in particular under a plastic deformation of at

least one energy absorption section of the detection device. At the same time, a third
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collision signal is generated, wherein the control device, in the presence

~of the third collision signal, then triggers a third collision response, in
particul ar an emergency braking signal. Further preferred enbodi nents of

t he i nvention become apparent fromthe clains and the foll ow ng description
of preferred enbodi nents which refers to the attached draw ngs. The

5drawi ngs show in: Figure la) to d)various views of a preferred enbodi nent

of a det eﬁ%%g@g%%§§%$ dr}%e h {2 cBF‘t?ol(gQ\‘/@é"iﬁ {Ad ré@@h&kbf'th% tH?@Ebllﬁsﬁbna

preferred i Cl e - accor I nvention, which can be
oper at edsigval, thea tpggeirea third celiisiotl raseanseon Raﬁ@uﬁé@%@'@efa@wrhﬂ?w et he
i nvention; 10Fi gure 2a sectional view of the detectlon device from Figure
1; Figure 3a and b)schematic representations of 0SS flec i on

movenent Burther anigfearehestoodimeatsef thed AVt BeFoTEAMPE eﬁb hFﬁ’ga MTHIE tth? on;

Fi gure 4, 541dy BIsSARRNES bfeidrRRIpRanintdRsciofeferatd thel ttavtpdistamemys. The
possibilities of a detection device according to the invention; 15Fi gure b5a

schent i @2¢inge shevely of part of a railway vehicle according to the invention
with a nmounted detection device; Figure 6a schematic sectional view of a

further PlSleell i T0OILARR O, & DG ST SEahaR AN bEEgaRR AN Lo the

i nventio d)Ia) IS a perspective view of preferred enbodi pent of a
det ection deV| ceﬁca@fdum@wg nzs@nbort maich i /esediia prexfprtqéeewbaﬁlmeaf of@ Yehiole guard

1. The rail guaréécﬁm%‘arté/ﬁ’x% urﬁ&hﬂé\ﬁpwatch%gnegoaerb@blmxé &Bir6d émbdtirhére manner
shown, as an exa gure 5. In the nounted state, the rail guard 1

al | ows detecti orPfélTﬁtfnP*é%ﬁ‘%ﬂor‘l'ﬂg S Q(‘S‘Fré'é’”on the track, in particular the
rails of a track (shown |n Flgure 1 by the mheel contact plane or the plane

13 de1f0| n?:%upeyZ t heséc |Bna? View of tt?e de?ec%or% Qewce 981% 1Of a derail ment.

Figure 3a and b) schematic representations of possible defiection movements of an arm

of a detection device according to the invention;

Figure 4a and b) schematic representations of various adjustment possibilities of a

detection device according to the invention;

15 Figure 5 a schematic side view of part of a railway vehicle according to the invention with

a mounted detection device;

Figure 6 a schematic sectional view of a further preferred embodiment of the detection

device according to the invention.

Figure 1a) is a perspective view of a preferred embodiment of a detection device according
20 to the invention in the form of a rail guard 1. The rail guard 1 serves for mounting on a
railway vehicle in the manner shown, as an example, in Figure 5. In the mounted state, the
rail guard 1 allows detection and removal of obstacies on the track, in particular the rails of a
track (shown in Figure 1 by the wheel contact plane or the plane 13 defined by the top of

rail), and the detection of a derailment.
25  Figure 1b) is a front view of the rail guard 1 from figure 1a).
Figure 1c) is a sectional view of the rail guard 1 along the sectional line A-A in Figure 1b).
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25Figure 1 b) is a front viewof the rail guard 1 fromfigure la). Figure
.*1c) . is a sectional view of the rail guard 1 along the sectional line A-Ain
Figure 1b). 14 Figure 1d) is a top view of the rail guard 1 according to
Figure la). The rail guard 1 is provided with a nount 2 which, as shown in
Figure 1 b) and d), has two flange plates as connecting elements 3 for
joining the rail guard 1 to the vehicle and two arm support structures 9

joined teg, g dof.sa%g vréh@f%%{%n sar91 A%m?% PQurdfay€ting, screwing or

5adhesi ve hus "a oné- pi ece conponent, which
is screwed to the vehicle via screms 3.1. It can also be designed as a

mul ti - parrhe eAGAGRENTE prdVIEB A -a MLt D @ihichgaasibwh lﬂFitf)Qreh’Etﬁ aad @phés {9ioon

elenent in the formof a collision bar 4 de fro p fllelh whi ch
ext ends BaRgRRIFes ARCINBPEUINGSETSGht fop i tgﬁ r?'ﬁ‘%’a%ﬁ’tt € Yerléc'e 8‘% WSt he t wo
arm SUprU,bpo‘ittsl‘trU@tUtﬂé@qoﬁec( Eltgélﬂawgé dDa)tesa:Bl(b gl by wekdtice rivdting, scawingsaron bar 4
ext ends 1 ran ver.sel o8 Ion t he

di r ect’i oﬁl lef’go hgsrg? tgb:? gegge;&érﬁ Htg%!%ﬁ;% {l?%we'a%

| ongi t udlthreaxlehdier\e@*screm 8fl. tthoan \a&shlbeldesgnmﬁ as zdmutblenartmombnam dovkevest the
vehi cl e, respectively. As shown in Figure 1b), the collision bar 4 (on a

straight, level track) is arranged horizontally and araIIeI &o the pl ane

13, mhlcHhPémH%PFhEGB%Pa%ﬁéOW%ﬁ‘%?m?ﬁﬂﬂ”mﬁ@Pbp“%?m§§ 8814 Ma%5 BY¥AE that, in

ot her vardofidw profit, Wihen bayeRtbetibenttiteief @hd right@artdar the aidudhed. Detvwexh eed beyond
the-two arm support structur rovi ded, which

) are P
are spacéﬂoéﬁ&PWxPFSHFHW@SQﬁgpwgﬂb Wﬁﬁ%&eagﬁtbe§8ﬁ?Wéb E?ﬂalnal
di r ectd onrahswingblybiadbngitadinaltdirectoalll, wsicodetes the drmtwaqura;bdcyofta)pdsls@enount 2,

nor e preC|seI to th t f e t 2. The
arme B et erE b0 i R PR b o By ek 2B T
guar d 1 1208 af &lel wehicleorespeatimelnr As Shoven iB ETesiog 1t8 1|hs celmmeb,etrédom 8 stréightnount 2,

more pr e%\%ﬂr%ck&is%rr%ﬁg%lj GRS Entall n@rba?sﬁigi' 1S WRPRAAe £, Wﬂféﬁlrkrdaeflﬁed 5%9%?515” 6

serving to detect ar tive novenent between the collision bar 4 (or the
arm 5, rexdpaictHepelityy seliyidentthabitrather vedants pietha inyeriop pibe coligionkar Gie 9,

respect i valydxenhiRy SR twdarbPdlpB6rt Srébigb@nce sensor or a novement sensor.
In the present exanple, the sensor 6 works according to a contactiess

operating principle. It is 25sel f-evident, however, that, in other variants
of the i nvedtitien iwaaeed aetprcs/enﬂQWhnctaareaalpacedba&:art from one another transversely

to the longitudinal direction L and which join the coliision bar 4 mechanically to the mount 2,
more precisely, to the two arm support structures 9 of the mount 2. The arms 5 and the

collision bar 4 together form a collision unit of the rail guard 1.

20  Finally, for each arm 5, a sensor 6 is connect_ed to the mount 2, more precisely, in each
case, to an arm support structure 9, the sensor 6 serving to detect a relative movement
between the collision bar 4 (or the arm 5, respectively) and the mount 2 (or the arm support
structure 9, respectively). The sensor 6 can be a distance sensor or a movement sensor. in
the present example, the sensor 6 works according to a contactiess operating principle. Itis

25  self-evident, however, that, in other variants of the invention, a contact sensor can also be

used.

As shown, in particular, in the sectional view of Figure 2 along the sectional line B-B of
Figure 1b), each arm 5 is pivotably connected to the mount 2, in particular the arm support
structure 9, by means of a guide device in the form of an articulated joint 7. The respective

30 arm 5 is also retained by a bolt-like fixing means 8 in the form of a metal shear pin in its
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used. As shown, in particular, in the sectional view of Figure 2 along the
‘sectional line B-B of Figure 1b), each arm5 is pivotably connected to the
mount 2, in particular the arm support structure 9, by neans of a guide
device in the formof an articulated joint 7. The respective 30arm5 is

al so retained by a bolt-like fixing neans 8 in the formof a nmetal shear
pininits initial position relative to the nmount 2 as shown in Figure 2.

oSSl bl ¢ el Asibh PR Py TR 3 B il RRM Moty iipiih B © 3 and

are desct S T R | i ke fixing
means 8 ingiatefsgiomatd showndreFiguieed aridfase dessribed Id@reah%!diefaiﬂﬂrshheifqﬂpws whi ch
results froma first collision force or inpact force introduced into the

collision bar 4, in this 5specific present case, it can_be dest ed by
shear i ngTheneltlkerfisingimeang § ig griormapledwderipe efiest 8??#9@'“3ﬁarsﬂfé’fqee\€’6'f%n fromthe

initial RASHd 4O a ik c&lhﬁor%‘wédir nﬁmct fé&%qmrdlﬁded’hﬁfo&he tmlmdmbar AgnMeaNs i s
| ocated 1 n a horizontal | evel

posi t P onERPAfiE ¢l ‘F%?ebté’laB%g ee% ‘gB%?'éﬁa”BSF Aypieh rF?'l“'W‘ﬂ ﬁ ‘%‘ aesvwe%rf ﬁl clulsat ed

joint 7 @rmbhadasidetien frem thetbitiaitosiiorof the articul ated joint 7,
respectively, extends. 10According to the invention, however, it is also
conceivable that the fixing neans 8 lies in a horizontal plane positioned
verti cal lythalembedinteat desciibasiftess. thsl fixing, meansihioeded e hargpriel PRNEAC} Bint 7 or

t he aX' S SR%Igtﬁtr Feb%;f @@ Rhlich {s%&ﬁ@#dd‘(@h%allﬁd@l&@gﬁorlz-ghﬁl SHEAB, FUPREH thest ructure

9, h connect ed neans of the articul ated
j oi nt 7, artsulatadfipigiuf @fdh$ ﬁx'%afcﬁﬂ'ca"%S}Oftl'?ata”ictila‘ef’ﬁﬁ"?tg fasRedieY 219°8% novenent

of thg 15@kfkfg tdfhedh@wion, ﬁoﬁé\@unt%a@a);omdabmhatmetfmgmm@osemgs def | ecti on
directions, that is to say two op OSItgg\Rﬁl vo dlrectl ure 3a) is

a scherratﬁoﬂzorﬂé%lp@é‘%ﬁfj%l?‘?’lﬁﬁ VBRIcaI FORYS réZrO«Q 3 Plalg ' ‘g‘?ghthteaﬁzﬂcgﬂq%ace with
an i npactjoihior 6rehéaas bi drculitiot hespeolilelysextandsar 4 in the | ongi tud| nal

di rectlon L. If the inpact force F exceeds the value of a first collision
force, the fixing nmeans 8 responds in that it is defornmed or sheared off.
resul t i ngrherarnisepparnstaiclied Hidgo POIck theearedd s miyotpdlyicepnasted By eeaRsIo6WEi t udi nal

directi O“ar!rcu aT{b%f’ﬂI{ ani Qﬁr’édﬂgdéﬁfawa% tSat itWRitS fhel deiBctioR ehoRbmibft of eS| st s of

a hollowp I cient gird that the defl ect
i mi t &d wm&aesahwrsmﬁmrqs f@@%ghwwg qpﬁost'%dqﬂﬁﬁﬁﬁtdﬁg‘%'ﬁé? ?'aﬁq?s\égg?%n L,

provi ded tm%tppgs.ﬁg%&cﬁldﬂeét@?«l@ s®fFidues 88 id §s<§r@maﬁx€@%£edtatm&tsofdi%msebed in
nore detail bel ow ure 3b) il lust rtz%t es ase | 1.ch t %%f | ection

movenent ‘Wpere g&olisian ?%?%Rlége \fﬂi’h%rbln']pﬁc orce F ac?ng on the collision bar

longitudinal direction L. If the impact force F exceeds the value of a first coliision force, the
fixing means 8 responds in that it is deformed or sheared off, resulting in the arm 5 being

20 released and deflected in the longitudinal direction L. The arm support structure 9, which
like the arm 5 consists of a hollow profile, is sufficiently rigid that the deflection movement is
limited by the arm support structure 9 in the longitudinal direction L, provided that a certain

level of force is not exceeded, as described in more detail below.

Figure 3b) illustrates a case in which the deflection movement of the arm 5 takes piace in
25  the opposite direction, that is to say counter to the longitudinal direction L, and is possibly
limited. This case arises if the railway vehicle derails and, as a result, the collision bar 4
collides with an element of the route, that is to say the top of rail, indicated in Figure 1c) by
contour 13, as a result of which an impact force F in the vertical direction, orthogonally to the
longitudinal direction L results. which likewise exceeds the first collision force, causing the
30 fixing means 8 to respond and release the arm 5, such that the arm 5 with the collision bar 4

is pressed against the front end of the arm support structure 9. Here, the arm support
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25t he opposite direction, that is to say counter to the |ongitudinal
‘diregction L, and is possibly limted. This case arises if the railway
vehicle derails and, as a result, the collision bar 4 collides with an

el enent of the route, that is to say the top of rail, indicated in Figure
1c) by contour 13, as a result of which an inpact force F in the vertical
direction, orthogonally to the longitudinal direction L results. which

|1 kew Sest? ﬁﬁ&ﬁ%arﬂ Q@g%é dn%td w?%lclh nfdQﬁé:&staﬁc%bQét\ﬁébntthg a%@ulbﬁéh F%tl’}‘eans 8 to

respond a ease , such that the arm5 with the collision bar 4
is pr essenﬂ@:gaalhsﬂ?:ﬁﬁecwcffwﬂéﬁw‘eoﬁm‘t%p%?ﬁ%&b%gﬂa”gﬂ”ﬁbture 9. Here, the
arm support structure 9 can be desi gned in such a way and the distance
bet ween the arti cul at edf10| nt 7 and é_J |i_s 133sel LGt eéites ctlaet hat the
ar m supp8rsenssr Bty déﬁ%&cefsieP?ﬁr Sﬁe éﬂ’r’é%? B9Y"R PR RIS e di st ance
sensor ( Séﬁcﬁérgtbfﬁﬁ?e é?rm EFlngulétBoraa)theamdaltp)o}sltndear&bémnIpMerdth/Idetettlsa\rinemfer the arm
5inrelation to the | 0sitio e et her
5t her & |§‘eée P@dﬁ%‘ﬁ“%'w ﬂ]cgt[ﬁﬁégns(otr Sgﬁ;ée%nasﬁ(;rg&gm 46 glgﬂg %!la?ﬁ’&%%) Ial{\lgl on

si gnal ) drstaabe (thes@ases senddiaseaorcecofisihe sgaalsor 6 sends a second col lision
signal). In the event of a reduction in distance (first collision signal),
a control device connected by cabl e and/or wrel essl}; to the s nsor can

concl ude In hatevenief e rasielipndn disiears (et Folisien signallr # sentrobdryice AnpseledRYent of an

i ncrease chie QhélBP\MFé?es%@Q&%C&eﬁéﬂr'cbﬁ b&i&lu‘ab@ﬂﬁhﬂere bdtata cw’ﬂallnmaﬁés with an
obstacle on the track has occurred. The con tth er eupon, for

exanpl e. OP?‘irﬁ‘tj’e?”da'”rtE%EY?n’égf angfERasedn 'ﬂﬁm% Re Co}{'g'ﬁn '85 |) or acousti c)
i ssuafpce nﬂf)ao‘ﬂmﬁ@ bh bbdtadle ﬂremsa@ek aaujomurtnedak'ihegpostr@ niavice cari memumnefcm br aki ng

of the vehicle, for exa j | ment of

The rai | GUTUEHTENE 8 TRaRE, STULAS T Rla MO S il IrpRob e fedlandfd

pr edet er reotisidn secsnye aoolalhrmur!gr‘slgrwrtoemtlﬂéaIbMQrv@tfﬁdedGi?a@eemmnl%ast of the

arm 5_and o 11 oA, SHABLL. SideHibRorhe AinidyRhigRNer 9y absorption section
|ntheformrﬁr%€fnz [é%'f

ermne Ing locati'on 5.1 on the arm5 and a
second ener gy absor ption secti on |n the formof a predeterm ned buckling

l'ocation @, IheQfast %%ééb@ﬂ%éi: 84dedd &l pRdStetBingd ga\cbd@dolrs&snemb; vely. As
shown, in particular in Fi e two rede

e
| ocat ffonseaing igeamege at Igast gf ¢ @ %@Hd/gwé‘eiafﬂ‘ 0555 3@5@%132|ﬁ9 Perrggcess are
al i gned igbssipacesiiONintthaaay of & pleyleteanibéebuoaligilbeatibmalt aitheetm Handa so t hat

th il ||

e o BT PRI 5L Rk ob@hfEcd SuRERBlnth oo

| ocat i onsthb aim amboa sfructore,9 iapeeiddi m}byctlvyivelbxelshqwn i ristiquige ffmtﬁﬁéfi Thus
the first h%n gﬁ%&%& Im?ﬁ(%a'tl&% 1 %n@@q BINE oSRGH She §EIREIYs @bsor pti on

section 9 e~secon lision force Is exceeded, as a
r esul o of m2W|r@¢esatar$ aligped fresuccespiop W@“%’@rﬁleiysti? d1¢ '@W@P@'Va'ldére%%@&r fetfatnd,

accor di ngjy 1ra|F rd Pahen it SROMEESlisioAlicé Reexvadtea! i p@fsﬂ’déﬂ)li HeEFSrnkian theduced.
Fi gures 4a) b) 'show vari ous adj ustnen &EF(??I bilities o

adj ust nen@rea@f/iheéqueres?t@wa%b%é‘e RFIP e dieBH aﬁ&?rdi'g&nﬂelp?'n@ arm 5 or
t he nmount gedined ARSI THES Ye ﬁﬂélflené]@y gormidh ysdtior Bt1 atethe sechbd Bsergas shown in

particul agbslopptllgn ectlon% 1 res;g3 nd when trJ\[eOs%tcgnecpchﬂ!s%tn?orce g eQZCeeded as a resuit of
25 which at least part of the collision energy is absorbed and, accordingly, the loads introduced

into the vehicle structure are reduced.

Figures 4a) and b) show various adjustment possibilities of a height adjustment device 10
provided between the collision bar 4 and the arm 5 or the mount 2, respectively. The height
adjustment device 10 is, as shown in particular in Figure 2, a pair of toothed plates 10.1,

3¢ 10.2, wherein the toothed plate 10.1 is mounted on the arm 5 and the toothed plated 10.2 is

mounted on the coliision bar 4. By adjusting the toothed plates 10.1 and 10.2 relative to one



3010. 2, wherein the toothed plate 10.1 is nounted on the arm5 and the
+‘toothed plated 10.2 is nounted on the collision bar 4. By adjusting the
toothed plates 10.1 and 10.2 relative to one another in the vertical
direction, the distance x between collision bar 4 and track level or the
top of rail 13, respectively, can be set. The distance x corresponds al so
to the distance between the horizontal plane in which the underside of the
collision bar 4 lies, %id t he zont der si de of

the runnfRRYE N g ertiEs! rﬁ%“’ﬂﬁ@%ﬁ@ apse ’6?"&}“’%3” %@%Wn{:haé Iaf’%ga%lgeveﬂro CEY " The
de5| red m@ldﬂfanafs oespectmeyplcaabb ysetlmae disfanoe a soresghondsoaisa théhe diplande r a| |

(pl ane 13%‘%’5%” th8fhoE :hog a%fplane |F| ch ‘irl%eunyygr%%le%fgh% c|9|ﬂ§|o§b§reflﬁels argt ¥\’h' ch the

verti cal ane structure ral guard 1
decr easesoprizoatal fianec onpEcs e edderfide af thy runfing suda® of Nm/whq&éﬁﬂ @‘ﬁhea vehicl e

structur ?H'fére Ilggfzf%u}e%dt e BiO {{@d‘%lu@ oPPRIti d(arlﬁﬁr@b Hf‘n ﬁﬁeégjré@frbr‘ﬁ@/e MS%\‘ cle,

and a'rai ed thereon. The coll1sion bar 4, | east
section- wngelanep $3)positioned, in the |ongitudinal directi on L, in front of
t he wheels 12 and vertically above the top of rail 13 upon whi ch the

runni ng surface of the s 12 rest t apparent that
it is pré’Tt@Psé'tﬂyeW%{‘?f&f)Frﬁ% efsol?t AR feﬁ‘\L}lZﬂE %‘%ef’g#ﬁaq ledef fé@]ecfé nqepbet ween t he
center 5sfdct@nd12nd, thad, of the railepipect daceegsesdat be gpmpehsbiedk| i ng | ocation 5.1
and 159.1, which in each case represents (at |east approxinmately) a center
of a deflection nmovenent of the collision bar 4 when the predeterm ned
buck! i ng FiretatFigures5 Shawsaredt @@ 2 vehiglg stipiuredidharad thefaresx aRRgiel™@m2 93 great er
than fhe, glm% @Qﬁl@iebantaeatr‘éﬁﬁﬁbrgh%&ﬁfﬁd%eré@rﬂ-1Trﬁsrt@lllgloﬂiaa|04f a'E ié@st%@tdﬂt er m ned

buckl i'ng tron 5. 9.1 and the nost renpte t he
col | i si orvigsais ﬁoﬁ'f@w b‘ltﬁ?\@n@FUdﬂ’Wéd‘EféWcht"i fgont %W@N&ﬁ?ls 1?ﬁ”‘? H?@C%y, in the

event of RoZ0ReMHofeal 13 SloavHidiiMerfniag sahakbacthe vardistiieesal | i sion bar 4 in
the |l ongitudinal direction and the resulting response of the predeterm ned
buckling locations 5.1 and 9.1, no conponent of the rail guard 1 may get
caught urrdes Fidues Svh&cdppai@nathdt it ih@reé@ybleamdiag wehainvendion. if W distanee eai n

variants Og%een%hfée%ge%tn'mem (g@né Jesae% ﬁie G cmsta dagn& 580800 6is

connect e Iocate ehicle $i
pr edetser rf. he‘dnd@uc kbdhneps@ Bnoesenisdaldes! ipnm’dm@teh{ aseitpr af pteflectiRen t he

predet er %&%%elﬂﬁgflﬂl\é Mlslo‘ﬂctﬂ' b QUthen ﬁTe]pr@deerlgli drbﬁwﬁ@%caﬁ(}ns i5St aHeto. fef | ect ed

with them possi bl e t he sensor to dete % t he

response @?pqnﬁea"ﬂrtb%lé?%?ﬁh“ﬁ‘éﬂ‘ 1@[]% R’Ie?ﬁ‘@thﬁﬁgﬁtq Hawed Wt‘%ﬁ‘ﬁed’ the e Rt esul t of
the furthgyd W&f@t@esﬁebéteﬁmﬁéoﬁﬂﬁ:ﬂlr@mﬁéd ng aheva dhbeyondsttréaotepomshol d val ue

resulting fromthe restin F rm5 on the arm support structure 9) and
to send a°fthf sisipbRy @lt%gg?egﬂfé © d"aﬁ‘?Ftéontrﬂ?vreH’ent T BHSWER H the BUnt 6t &
20  heavy collision between an obstacle and the collision bar 4 in the longitudinal direction and
the resulting response of the predetermined buckling locations 5.1 and 9.1, no component of

the rail guard 1 may get caught under the wheels 2 and thereby cause a derailment.

With certain variants of the present invention it can be envisaged that the sensor 6 is
connected to part of the mount 2 located on the vehicle side of the predetermined buckling

25 locations 5.1 and 9.1, such that, when the predetermined buckling locations 5.1 and 9.1
respond, it is not deflected with them. In this way it is possible, via the sensor 6 to detect
the response by the predetermined buckling locations 5.1 and 9.1 as a result of the further
increase in distance occurring here (beyond the threshold value resulting from the resting of
the arm 5 on the arm support structure 9) and to send a third coliision signal. This third

30 collision signal can, for example, be used by the control device to trigger further responses.
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30col l'ision signal can, for exanple, be used by the control device to
“trigger further responses. Thus, for exanple, it can be provided that, as
a result of the second collision signal generated follow ng the response of
the fixing neans 8, only a nornmal application of the brake (if necessary

wi th the highest possible braking power of the service brake but wwth a
decel eration that is generally still manageable for passengers w thout

bl be 5 d I
Cener at el Pepari e IaREs b PR as Al bilfe Stbhdipafiudr Sl © N80 1 ana
9.1, (sigédesated iaucamd@trmresmnsg ofdhe @rm gearsS. lonkia n@gﬂelualpplrrréﬁ@b@fé?%/ with
maxi him Q@f%g Q‘n &8 Os\Qg{]\Snmth& ?@h@éfg'ogﬂﬁé Sra%@iﬁoﬂrgr §f)ﬂ$é SMcahdid Bisvithze maxi mum

possi bl e l'era I'n order to bring the vehlcle to a
st andst i Hécelematiohéhad isi gsioeestly ﬁtﬁlm@wgeqm foripgsseapere wih Prabisms) £amPe

addi t %Onf}{gbé(regrw@réé%r Wﬁ‘ﬁ e ehide colefth%rnaFg%InEia%dCHﬁeSb &!%@bﬁsefb@nhé)e provi ded
for, are generated by the sensaor defl ections of the arm

5 and mp@ﬁeﬁeﬁn@%b%wé%?ﬁ@n%éé@@ﬁ@& W?%éﬁ)ﬁﬁ%’? e'}‘t}e%'b‘(’)"ﬂ%rg@ “romthe
control dexing @i néénsé:ﬁy S MaRieiuRt lﬁdk@glboxh@‘rcﬁ tHeheviaildblecoraleing sygteamscarll, even

ft th ath
?esggnsee'b‘;?%fsqgrgg’a’?’é'a‘&{%%@?r‘?S‘EF ‘E)rﬁ{é"% ”gﬁ’eé%%t"?%ﬁ%l tg b}l/ %lh%%g@le%% r et :I ns its

ability k@nadtearthe leickdss trachez. hi t fromthe track, if necessary to the side,
or to prevent the obstacle fromgetting caught bet ween the wheels 12 and
the rails. It may also lose this function (if at all) only if the

pr edetoer fiinpeintod okl Hergtheb eddilienady o ategiatively f‘é’fﬂﬁéf"‘?"&‘ﬂf‘e’s'qrﬁ‘f\/ﬁ%&bedef or mati on.

In any ¢ 1deHrP@r \rvﬁ\bill ad F\Qragedl"@&hé Bérsofh fakamaedéfiebedns @ntherart Beangvent of a
collisio smal | er obst acl es en there response fromthe

fixing nﬂ\éﬁ?@'Bea@maﬁe?F?easfsl@f‘?‘b%?rFﬁjpo%"i%reﬁ%ofnél?é“%g%qeycoﬁf ‘36’%‘ , a further

preferred enbodi nent of the detection deV|ce 1 according to the invention

i s descriped. The cti desi gn and
funct i ondFFf"&?o p8'8Pegé’é‘ %4 attg“er '?&éfﬂ'? @b?&%p‘iﬁ%‘c*@ﬁthgﬂﬁ'bg 1to 5 so
that, herrseansial yossivey atidf dfeer tregesponse¢ by tb@ Rﬂwﬁqrmweﬂ I‘?UCkFP@PéatI%‘S SriePr

di fference, i a%gﬁ%gﬁﬁtg&{blggr tﬁé@rfsgéb'léjﬁt ﬁj@h‘( h‘f‘eQraZk iVRIcESsaRaE Y $ide, Tohﬁ‘)

def | eCtion o I'sion enent | I owi ng the response bé
fi xi ng neaexsnsthe phstatie fromasting Cé%ﬁﬁ?@’eeﬂﬁﬁ‘@lﬁe&é@é\%t%ra*fs i 5mgy F’@ned as a

l'i near gqbgaethfsri‘ur{ch& Lstl't Ay naﬁf %@‘bﬁé’ﬁ%teﬁf’\@léd BYEKTHY Bc@uoﬁyblmﬁlgncadperl‘mice) in
t he nmount gui bol t

, g xt Le I i tndr| VQ&I
securely f(’F'Fﬁrﬁﬁfofm%tlﬂ”a in %’D’b%aﬁﬁﬁf"? Eﬁ"l%‘i‘ s B‘i‘?ﬁ 6 8?‘?1’1’8% ag" §€Ve0191 si on
el ement 4, tSlisidaGRin@ehlibiottasles diviitgh th@mB ot yet a response from the flxmg means 8.

20 In the following, with reference to Figure 6, a further preferred embodiment of the detection
device 1 according to the invention is described. The detection device 1 from Figure B, in its
basic design and functionality, corresponds to the detection device 1 from Figure 1 10 5, so

that, here, only the differences will be dealt with.

There is one difference in the design of the guide device 7, which performs the deflection of
25 the collision element 4 following the response by the fixing means 8. In the present

example, the guide device 7 is designed as a linear guide in the form of a recess (for

example a cylindrical hole) in the mount 2, in which a guide bolt 5 (for example a cylindrical

bolt) securely (in particular substantially rigidly) connected to the collision element 4is

received in a sliding manner.
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A further difference is the design of the fixing neans 8. which, in the
"present exanple, is designed as elastic catch neans 8. The catch neans have
proj ections arranged on an elastic arm which engage an associ ated recess
on the collision elenent 4. The contact. surfaces between the projections of
the catch neans 8 and the collision element, which are 5inclined to the
direction of the coIIision force F, and the stiffness of the elastic arns
of the catch neans 8 are matched in such a / tha% t he catch ans, again,
when t heAfyringt difigengedis Bi¢ degiop & the f'é%@é‘&’@@%ﬁm‘é%'bﬁh W%Bﬁ%@mﬁﬁ‘sﬁed fully

]gut of dt fssignea es f%%%’ud @tdhlhaemld Imewatoalrﬁémaha%fb privjeotiog aa]?ngﬂdr@sqmondl ng
orward not]on of the collision

posi ti veSIPFIc 3Bt ‘0(@8?16'?9"@6’ @ﬁ?éwcﬁg%ﬁrgc%ss d"e 0e"aS’(':oI §%§%n(§% ol eﬁgﬂ?&

rel eas eds@rmdeslﬁétheed @t pesjectienscefhe ¢aich mhans § amt the n@!llswrmi@l@eracw‘i"ﬁgafbet ween
t he catch 8 e \ v, Iy
freel 9 UWP thgbfjl F%IO%%?th%%ohl ﬁh Rcé 'L?‘J@Qﬁﬁ é)ﬁnﬁ% [ﬂ% éfasilegﬁﬁ@@ftth@

adal nst [1sion force F exceeds
a secondcach hueamm&arbomimedtnhewh a"l\emetha’gtaﬁ ﬁatchmﬁa%tagémdéﬁ@rth%lf"sbn of the

mount 2 oG d‘nszFcQ &f%e £areQhbo W@usﬁ@@ﬂ:ﬂ@&ut%’ﬁtf@@@éés@& ihthd disfoRr m of a

pr edet er m ne ing location 9. t he nount 2. 4he prese ?
exanpl e, eleh@”tj‘éfhlr%@f‘ladﬁﬁ’"(f?@f‘é‘”gF@Wa’déb‘l’té’(?@frgﬁtof"'é'f’”f’ﬁg‘e{?b B & enent 4

is al so gaRhMdSIRGE ﬁlcbe‘tﬂhééntth@c@c&m ﬁ@énsﬁs andlthkcamsioh bibeednt Ois réleaseoahd ol
device of the vehicle in the form of correspondi n col | i &g?ﬂ& na S. The

preseft thasaiariexsertfer theEiciabipmeRyinhBevEe e(‘f@? Me58% &Pl es for
rai l way yrfieat &scatxedvesubRantialy frediysuraint bty againstdrtimoumed. here that it can
nevert hel ess al so be used 20in connection with any other vehicles. Cains
1. Detection device (1) for detecting a collision of a vehicle, in

parti cul airthaceliidnianze Fexcedde a secotd epllisisinforse dherp aererpgain. é@ﬁﬁﬁ*q sing a nount

(2) for %81%%?&0' ggtr%hﬁoﬁ?ﬁ %Eédrfm tHE¥1eG & f bl EndrGy AR rHiBALEL RN in tBE fdr@@$t oOne

col l'i si on uni east one sensor device (6), wherein the
collisiom mﬂqterﬁmedwcﬁbﬁrﬂﬂcﬁw aefthegunbhe col lision el enent (4) for
maki ng contact with the collision partner,

15 In the present example, the deflection'(here the displacement) of the coliision element 4 is
also again detected via the sensor 6 and transmitted to the control device of the vehicle in

the form of corresponding collision signals.

The present invention, in the foregoing, has been described using examples for railway

vehicles exclusively. It is once again mentioned here that it can nevertheless also be used

20 in connection with any other vehicles.

X % % k %
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the collision unit (4, 5) is nmechanically connected to the nount (2), and
,*10- 'the at | east one sensor (6) is designed to generate a collision signal
in response to a relative novenent between the collision unit (4, 5) and
the nmount (2), characterised in that the collision unit (4, 5) is
connected to the nmount (2) by nmeans of a guide device (7), wherein 15- the
collision unit (4, 5), by at least one fixing nmeans (8), is secured in an
initial position relative to the nount (2) and wherein the fixing neans
(8) is degingned in such a way to release, in the event of a collision in
whi ch a predetermned collision force on the collision elenment (4) is
exceeded, the collision unit (4. 5) in such a manner that the collision

unit (4, 15) 208utibadebye (1h$org1@te;amgd£uoucs@m(o?)a vehiBlediafoagictiaf a @itwashe initi al
position. 2.Detection dem %&g accordlng to claim1, characterised in
g8n g

that the sen#%W*?@ThP§° ‘@”ﬁ%ﬂggate as a function of a deflection
direction of the co

cti |on uni.t osition, a first
co: : i sion signal m8?‘”té& %%‘Be%'BP ﬁleggncug? g%vé% h@ ifogg% e%['Cl ‘romthe first
col lision signal nd/or t he. (6) operates according to a
cont att | ess ope?téet E s umt%f%g%q)et ection device (1) agcor ding to

claim1 or 2, C*'{fféa%%,% %efi‘ggr deglc%k@twﬁg}gmcol lision unit (4, 5 and the nount

(2) engage wi Thoone: ano area of an overlap and they are

connect ed togettmg(cg Yorh (Gt ¢ él ﬁb&&gﬂ?&r}:ﬁ Ida®d 0 erboﬁllgﬁn%re%nple fohﬁ\am@” ap. 4.

Det ecti on device acco _ any one o he preced |ng cl ai ns,
characterised |¢p®wmamhﬂﬁhémwehpﬁ@ﬁﬁn uni t (4, 5) conprises at Ieast one

arm (5), wherein
- the collision unit (4, 5) is mechanically connected to the mount (2), and

10 - the at least one sensor (6) is designed to generate a collision signal in response

to a relative movement between the collision unit (4, 5) and the mount (2),
characterised in that

— the coliision unit (4, 5) is connected to the mount (2) by means of a guide device

(7), wherein

15 — the collision unit (4, 5), by at least one fixing means (8), is secured in an initial

position relative to the mount (2) and wherein

— the fixing means (8) is designed in such a way to release, in the event of a
collision in which a predetermined coliision force on the collision element (4) is
exceeded, the collision unit (4, 5) in such a manner that the collision unit (4, 5)

20 guided by the guide device (7) can defiect from the initial position.

2, Detection device (1) according to claim 1, characterised in that

— the sensor (6) is designed to generate, as a function of a deflection direction of
the coliision unit (4, 5) from the initial position, a first collision signal or a second

collision signal different from the first collision signal
25 and/or

— the sensor (6) operates according to a contactless operating principle.
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the arm (5) connects the collision elenment (4) via the guide device (7) to
.‘the'nount (2) and the arm (5) is held by the fixing neans (8)
inthe initial position relative to the 10mount (2), wherein the guide
device (7), in particular, is designed in the manner of an articul ated
joint (7), and/or the arm (5), in particular, conprises a
profile elenment, in particular a hollom/profile 15el enent. 5. Detection
device (1) ac t eri t tynt2) has
an arm s%ppor[ﬁé‘%gé1 \tﬁ'?ee e %égéég drg { Cﬁz é&qadt&é?% thattt'I%eccm%{ﬂhug(tar m (5)
is pivotably (Goﬁl)rmwdttlwmwa fengage W@u@'ﬁ @Iﬂ)ﬂ}%irhthe grep of ameyesippandthey t he arm

support. strucfdi6, () ed't§%eﬁr?e$'b?ﬂ?ec#| iy SR (8) iBHNREa SR odehiap.i M LS the

2def | ecti on novenent of fromthe initial position, in

particular, in tw opposing plvot dlrectlons and/ or t he arm support
structure (9)_conprises a pro enent artic rofile
el enent, mher@?ﬁcmmﬁmﬁﬁ?f$@ﬁ?ﬁ@”gFﬁﬂwéWﬁP gf‘¥§ nggﬁ §%¥ﬁ%%§%pgﬁ in the
25progile el epent. 6. Detection device (1) according to any one of the
preceding clains, characterised in that, 1in order to reduce the |oads

i ntroduced i nt otht Bellisiehidd (@, $)reotripasas\a iHastodnezarmdb), whereim, the col lision unit
(4, 5 has a first energy absorptlon section (5.1), in partlcular a b first
pr edet er mi ned- bthe e (%) coomeats toe clsiar) glerasnt/(6rvia the gn@aﬁw@ez()? id8¢a second
ener gy absorption %gffrﬂn (9.1). in particular a second predeterm ned

buckl i ng | ocat i SR wherein the energy absorption section (5.1, 9.1),

in particular, h\% a?rﬂ?%qgﬁgd bgﬁﬁet}ﬁmg%égngf@ 13n FHeQSifal p6&idnaBaliveB &leeni ng,

preferably in t terial recess,
10 mount (2), wherein

— the guide device (7), in particular, is designed in the manner of an articulated joint
(7)!
and/or

— the arm (5), in particular, comprises a profile element, in particular a holiow profile

15 element.

5. Detection device (1) according to claim 4, characterised in that

— the mount (2) has an arm support structure (9) assigned to the arm (5), to which

the arm (5) is pivotably connected via the articulated joint (7), wherein

— the arm support structure (9) is designed in such a manner that it limits the
2¢ deflection movement of the arm (5) from the initial position, in particular, in two

opposing pivot directions,
and/or

— the arm support structure (9) comprises a profile element, in particular a hollow
profile element, wherein, in particular, the arm (5) is pivotably supported in the

25 profile element.
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10and/or the first energy absorption section (5.1) and the second energy
¢'absgrption section (9.1) are arranged to be, in particular, substantially
aligned with one another, preferably transversely to a | ongitudinal
direction (L) of the vehicle. 7. Detection device (1) according to any one
of the preceding clains, characterised in 15that the guide device (7)
defines a pivot axis (X), that runs transversely to a | ongitudinal

directiog (L)Dﬁgctbh%eMe@H(}la@oordﬁ% ﬂ%aarnt/loﬁélbﬁthefg};k&é&a@&lbla{sl shapedtgreadincul arly
to the longitudinal direction he vehicle. 8. Detection device (1)

according to @AYy one of the precedl ng clainms, characterised in that 20- the
at | east one fixing nean ul ar a shear

in parti
pi n. and/ or TH@O rF@ﬁgWEBW%m?&&WH ‘ﬁﬁ%ﬁ&’ﬁgyemgeEHH?F6ﬂﬁ8daFﬁ“%WCh a way
][ hat it d'CanI be tﬁl@‘c@ﬁéi@d;mtl 0 Paes beirsk ﬁmerghetﬁfroerﬂiootéqtlopefr 8l Inglarticolana
ongi tudi nal directi ehi c nd/ or t one
fixi n§ means ( gt)pr?@et%éwﬁeaﬁggalgglogﬁtlogl éq g,a [y %uoum“a a ca%%ﬁé el enent .
9. Det ecti on devéreegy dsomtcrosetiion(St 0. lalwyrtlomiera)$eoph<éprpd@t§@dn$ﬁbbt@klmgns

characterised in h sor (6) is a distance sensor, which is
preferably conf||°((jgt}lrggiﬁg]i %%’% a way that it can detect both an increase in

di stance and a ﬂg%égr%ngéd?pt%h%g@d&ﬁ% hed yepihariigiaf M ddstined inkhk forfibf a5) and

t he sensor (6) tection device (1) according to any one of the

precedi ng cl ai neoscérstienal weaksaingi rieke Y'D the fan gt maE[iAdeIRERt devi ce (10)

for setting a position of the collision elenent (4) in relation to the

nmount1©(9) in &"#Height direction of the vehicle is provided, wherein the

BF;tg 2; igj( lljgt geﬁt?félgsg'\;hgrgy gbsorptlon sect %Et(é (f)lja!\n%rthe sec an er?ee'}g?y gbs%rptlon g«factltor(\) ot hed
(9.1) are arranged to be, in particular, substantially aligned with one another,

preferably transversely to a longitudinal direction (L) of the vehicle.

7. Detection device (1) according to any one of the preceding claims, characterised in
15 that the guide device (7) defines a pivot axis (X), that runs transversely to a
longitudinal direction (L) of the vehicle, in particular substantially perpendicularly to

the longitudinal direction (L) of the vehicle.

8. Detection device (1) according to any one of the preceding claims, characterised in

that
20 - the at least one fixing means (8) is a bolt-like element, in particular a shear pin,
and/or

- the at least one fixing means (8) is configured in such a way that it can be
deformed, in particular sheared off, parallel to a longitudinal direction (L) of the

vehicle,
25 and/or

— the at least one fixing means (108) is designed as an elastically supported catch

element.
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and/or - the collision unit (4. 5) is designed to clear a collision partner
‘fromthe route of the vehicle, in particular in the event of a collision,
during which the predeterm ned collision force on the collision elenent (4)
is not exceeded. 1511.Vehicle, in particular a railway vehicle, wth a
vehicle structure (11), characterised in that - on the vehicle structure
(11) a detection device (1) according to any one of the preceding clains is

d d t
(55 T8 "gdhedien gV M el fo sl BE pL i el aR B dRedsBb 0 ey ce
(1) for a firiasttbebdrssi Ghiswi distamae sgheqrewhictofs Faefm@bb'@%fegur@ ip pehe V&, in
particul ar tlﬁgt' ca%fdeE&?taﬁtR% ﬁwcreﬂaeglr@dlﬁgﬁﬁr%d@&éc're%'sg‘h NthRceadatdant ruct i on

on the route, at the collision unit (4, 5) at
the tinme of tmerm$@numUﬁl@gmdﬂ“aﬁwswﬂé second col lision, starting from an
initial position, experiences a deflection in different defl ection
directions, 25and/or it is provided, in particular, that the detection
devi ce (1) i SpeRARGede {0 adcaring todnyd@eiof theqfredelmg\ciihe [charavibiissd ims a
function of different collision signals fromthe detection device (1)
triggers di f f BPkbnt responses of the vehicle, in particular different

braki ng pr Ocess%s? %tét]é%&x)ste henglj 34[&'(:((?8)%} Wil &Lsﬂfomo%ﬂwe ENAEREEREMIEN ! n- t -hat

the detection d east one “energy absorption section (5.1
9.1). in parti cmlaaon mtthé emsit (Bhie agregié diegotipmetthe vehkgle h‘»gm%e&t woseips. 1.

9.1), wherein ?‘%ghﬁécﬁ%ﬁi@ r&g ?é"grogYn phsQnAt b&ﬁbré@@&?gﬁo{témﬁed Slatbs

defines a center ivot novenent of the collision unit
(4, 5, which o¢@drd0Rh the case of collision caused plastic deformation of
the at | east one energy absorption section (5.1, 9.1), and wherein a

di stance (a) Be¥Qken the center (5.11. 9.11) and a closest wheel (12) of

t he vehicle is

(5.11, 9.11) anH‘ea?OPJSP%H“W( )| g)de%i?”etdt{% C@ST f F@I'S&H‘ R ﬁ%(afb%m Pf)rg\e[gg t%%‘gﬁg[‘ o

from the cent er véficid In pStiduldr in the@vent of a collision, during which the predetermined

collision force on the collision element (4) is not exceeded.

15 11 Vehicle, in particular a railway vehicle, with a vehicle structure (11), characterised in

that

- on the vehicle structure (11) a detection device (1) according to any one of the

preceding claims is arranged. wherein

— itis provided, in particular, that the collision unit (4, 5) for generating different
20 coliision signals of the detection device (1) for a first collision with an element ofa
route being travelled, in particular a rail of the route, and a second collision with
an obstruction on the route, is arranged in such a way that the collision unit (4, 5)
at the time of the first collision and the second collision, starting from an initial

position, experiences a deflection in different deflection directions,

25 and/or

- itis provided, in particular, that the detection device (1) is connected to a control
device of the vehicle, which as a function of different collision signals from the
detection device (1) triggers different responses of the vehicle, in particular

different braking processes.
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pl ane of the pivot movenment. 13.Method for operating a vehicle, in
~pargicular a railway vehicle, in which by nmeans of a detection device (1)
according to any one of claims 1 to 10, in the event of a collision of the
collision unit (4, 5 with a collision partner, in which a 15predeterm ned
collision force on the collision element (4) is exceeded, a collision
signal is generated in response to a deflection of the collision unit (4,

5) fromthe \I/erHc% a(Jh tB' g.néﬁ]g:%a AYchiksd Rhai gnal -is processed in a

control vice o control  device triggers a collision

response by t h%hé’@&é&'oﬁ’deweg 1§'h9%at least one energy aEs!?)?ptl%R'sédt@h o reppanse by

the vehicle, in particular, e | ssuance a collision 20nessage and/ or
a braking si gnatarticuiar WB@MQ“@@@@?’@[WQQC{ luckling Tasatign %ﬁa?r@c‘b’@'?'@ed in that,
in response to a first deflection of the collision un % fromthe
initial posit+dhe phieastpne srergepbsomtiopaeetionéed i Hm) d‘%f\,ﬂ?sc%“t”éﬁ{ég b1t in the

coursg of a firgty gk boSément@f thkkelisien Lihisi408), WRich otdurs i)thertdse oain el ement  of
a route being travell ed, ul ar ﬁgrtlcular

for derail ment %@ﬁ@&@?ﬁﬁdQ?%WP%@"%%@PP@WSﬁtE?§ﬁ§Fef@géghﬁyéogéeg 8 the
Cpntrol deylpe (sinotihenpmesence of the first collision signal, triggers a
first coII|S|on response, in particular an energency braking signal, and/ or
- in response- t@d@taa&:@mdetﬂbeérh Ehetdentner @11t B 1pahd @ slosast whedl (124oftB¢ from t he

L, 07 LB BEFA L B R e gl

the course of a’® Ision u

obstael e on a t(aokf theicnljsibm elesehied) mastsevordroooihbicenten(5dil ghal) it 8 gener at ed
anq t he control %g bﬁﬁe b&"ﬁggnggpsence of the second collision signal,
triggers a secohd col ;IOH response, in particular a braking signal.

13. Method for operating a vehicle, in particular a railway vehicle, in which

— by means of a detection device (1) according to any one of claims 1 to 10, in the
event of a collision of the cdllision unit (4, 5) with a collision partner, in which a
15 | . predetermined collision force on the collision element (4) is exceeded, a collision
" .signal is generated in response to a deflection of the collision unit (4, 5) from the
initial positioﬁ, the collision signal is processed in a control device of the vehicle

and the control device triggers a coliision response by the vehicle, wherein

— the collision response by the vehicle, in particular, is the issuance of a collision

20 | message and/or a braking signal.

14. Method accordihg to claim 13, characterised in that,

— in response to a first deflection of the coliision unit (4, 5-) from the initial position in

~ afirst deflection direction, which takes place in the course of a first collision of the

collision unit (4, 5) with an element of a route being travelled, in particular a rail of

25 the track, in particular for derailment detection, a first collision signal is generated
and the control device, in the presence of the first collision signal, triggers a first

collision response, in particular an emergency braking signal,
and/or

~ in response to a second deflection of the collision unit (4, 5) from the initial

30 pasition in a second deflection direction, which takes place in the course of a
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515. Method according to claim 14, characterised in that - the collision

~‘unitr (4, 5), in the course of the second collision, when a predeterm ned
first collision force on the collision elenment (4) is exceeded, is
deflected fromthe initial position in the second deflection direction and,
in particular, a braking signal is triggered, and, 10- in the course of the
second col lision, when a predeterm ned second collision force on the

collision elenment (4), whi exceeds .the-fj.Ls li.Sd [

exceeded, in pé???@d%&?oﬁﬁﬁg?c ﬁ%?%@?ﬁ@"%@%QV%Hﬁggﬁkg%ngk %g@? Bﬁe ener gy
gbsor ption sectiiavelled5Sa §ecodd tYllisidn sigral feteneratasianddhs eantrolidevicy, ip ke d

efl ection of t .Sl Lhiidi 4 tﬁ@§%$s ididH lih Si

signal is genepgggﬁgghgﬁ%ﬁ%mggkéw%ﬁ1%@%ﬁée, ing%ﬁgﬁ%gﬁrgggﬁggﬁgéJ?heo?hird

col i si on si gnaarticuler ggeakingsianRi rd col i sion response, in particular an
enmer gency braking signal.

5 15 Method according to claim 14, characterised in that

— the collision unit (4, 5), in the course of the second coliision, when a
predetermined first collision force on the collision element (4) is exceeded, is
deflected from the initial position in the second deflection direction and, in

particular, a braking signal is triggered, and,

10 — in the course of the second collision, when a predetermined second collision force
on the collision element (4), which exceeds the first collision force, is exceeded, in
particular under a plastic deformation of at least one energy absorption section
(5.1, 9.1) of the detection device (1), a third deflection of the collision unit (4, 5)
takes place, a third collision signal is generated and the control device, in the

15 presence of the third collision signal, triggers a third collision response, in

particular an emergency braking signal.

* %k dk k%
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