1 END STRUCTURAL ASSEMBLY OF A RAIL CAR BODY The present invention relates
to the field of rail vehicles and, nore precisely, the bodies of cars of
articulated sets, in which a car of the set is articulated to at |east one
of the adjacent cars, the two cars belng supported on a common support
bogi e. The body of an articulated rail car generally conprises a chassis, a
roof, two lateral faces and two body end structural assenblies. Each

Iateral face extegﬁ® Q%EW%%%R?L %%@&mﬁﬂgl%%] e%g&lp %gﬁﬁﬁ?ﬁSSis and a

| ongi t udi nal edge 0 € T00 5siCs, B RE o e lateral faces
form a tubular cell. Each body end structural assenbly IS arranged at a

| ongi t udj end of the b s to a all tel close it. It
i's desirtﬁ?epfﬁsﬁg stPuektr §P|r8 ?tBBdF§ £% fl¥}§ Sﬁongﬁﬁ Ky &5&Ilers so as
to be suphaplgoterpracibsigndtng goeaaksfercearsnodr deltltcalbeealbls@ttsq receive
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bogi es, and hghngeabl 8atse, beherec&ecegrsrse@hbysapgo@rtebowncg%omnt hat end,
the invention proposes an end structural asSenbly of a rail car body, the

body conpHPBPHE BC8hfAssis, a roof and lateral faces, the end structural
assenbly being of the type intended to be arranged at a | ongitudinal end of
the body in order to articulate the body to a body of another adjacent car
and to tFhasbedyt hé hpadrofictuhetbddyatd carsgpperelbygicemphratseiss acommon to

that Othgﬁaggis, a roof, two lateral faces and two body end
structural assemblies. Each lateral face extends between a
longitudinal edge of the chassis and a longitudinal edge of
the roof. The chassis, the roof and the lateral faces form
a tubular cell. Each body end structural assembly is
arranged at a longitudinal end of the body so as to

partially or completely close it.

It is desirable to construct rail car bodies for
transporting travellers so as to be suitable for
withstanding great forces in order to be able to receive a
large number of passengers whilst limiting the weight of the
body in order to comply with the permissible load limits on
the axles of the bogies, and being able to be produced

readily and at low cost.

To that end, the invention proposes an end structural
assembly of a rail car body, the body comprising a chassis,
a roof and lateral faces, the end structural assembly being
of the type intended to be arranged at a longitudinal end of
the body in order to articulate the body to a body of
another adjacent car and to transfer the load of the body to
a support bogie that is common to that other car,
characterised in that the end structural assembly is at

least partially constructed from composite material.



characterised in that the end structural assenbly is at |east partially
constructed fromconposite material. 2 According to other enbodi nents the
i nvention conprises one or nore of the followi ng features, taken in
isolation or according to any technicdlly possible conbination: - it
conprises a nenber for articulating the body end structural assenbly to
anot her body end structural assenbly; - the articulation nenber is of

metal ; - 4l I Ses e gi.t.udi.nal r stigggg] i is
intendedAF%Oggggﬁd%EeP&égk % eoggﬁféggakﬁgnlgﬁgﬁ%gp%aﬁ réf*pé%% body
chassi s; or mbreoppr tbes fowd ogépar dee thaegi, t tdikeal imedmslatitde ar each

| ongi t udi_nal__heam i nstr fr it ri.al:. - the or each
IongitudﬁﬁgPrgég Fé %ﬁ%eéeggkg%gll r P%%ﬁ%?%oﬁ%ﬁgﬁ%eFI?ﬁhorder to extend
towards the inner side of the car; - it conprises a |ower cross-nenber

whi ch h d portions which i ntepded_to,. b d i
fovi ces of The Doty BTG TYS T AUaTB0G E0L -1 hECT OB ar OG- REMber the

constructed at |easictpedl i fbsoymblpm 60apOshée WA &al; strhbeukaner
cross-nmenber conprises a | ower shell and an upper shell which are

superi nposed andPS#FRM %onfer on the cross-nmenber a box-like structure; 3
the articulation nenber is fixed to the | ower cross-

- the articulation member is of metal;

- it comprises at least one longitudinal thrust beam
which is intended to extend between the articulation

member and a rail car body chassis;
- it comprises two separate longitudinal beams;

- the or each longitudinal beam is constructed from

composite material;

- the or each longitudinal beam is fixed to the
articulation member in order to extend towards the

inner side of the car;

- it comprises a lower cross-member which has end
portions which are intended to be supported on

suspension devices of the body relative to a bogie;

- the lower cross-member is constructed at least

partially from composite material;

- the lower cross-member comprises a lower shell and an
upper shell which are superimposed and which confer

on the cross-member a box-like structure;



menber; the articulation nenber is at |east partially received inside the
| ower cross-nenber; the | ower cross-nenber conprises, above the
articulation nmenber, a recess for receiving a suspension ring which is
intended to be arranged vertically bet ween the articul ati on menber and a
correspondi ng articul ati on nenber of a second body end structural assenbly
of another car that is intended to be supported in abutnent against the

first bodyend shelghiiahiasseibhsnddie o @ach hongitdidiaal, heatgds fixed

to the lower cross-nenber so as to extend towar e inner side of the
car fromthe | owembergss- menber; it conprises at |east one nenber for
coupling to a second body end structural assenbly of another car; the
coupling nmenber is conposed of nmetal and is fixed to the | ower
Ccross-nmenber; t hdeceupliiong aterdre manmpeond-spiagcd amdth gadwetiakty cul ati on

menber; it conpri ses Vaet I.easitdeo;}[%eog%ele f%r clso_si ng the body end structural
assenbly which ir$S r‘}teﬁidelcﬁl%o e nd “VFarsVersét 9 order to at |east

partially close the end of the body; the panel is constructed from
conposite material; 4 - it conprises a comuni cation tunnel which allows

passengers to p G P49 S FTRIGST7al2P Qe enbty in order to

nove to an adj ag@ii GAlstion member, a recess for receiving a
suspension ring which is intended to be arranged
vertically between the articulation member and a
corresponding articulation member of a second body
end structural assembly of another car that is
intended to be supported in abutment against the

first body end structural assembly;

- the or each longitudinal beam is fixed to the lower
cross—-member so as to extend towards the inner side

of the car from the lower cross-member;

- it comprises at least one member for coupling to a

second body end structural assembly of another car;

- the coupling member is composed of metal and is fixed

to the lower cross-member;

- the coupling member is one-piece with the

articulation member;

- it comprises at least one panel for closing the body
end structural assembly which is intended to extend
transversely in order to at least partially close the
end of the body;

- the panel is constructed from composite material;



- the tunnel is constructed fromconposite material; the tunnel is at |east
partially one-piece with a closure panel; it conprises at |east two cl osure
panel s which co- operate in order to close the end of the body, a first
upright of the tunnel being one-piece hith a first panel, a second upri ght

of the tunnel being one-piece with a second panel; it conprises an
anti-roll danping support which is fixed to the tunnel; it conpri ses
brackets, -each Backel,@deandl MmnEhild-Galdy. t%%%eqﬁ'ma to be
supported with its Se on a suspension devi ce; e or eac racket is

constructed fr OW@@@D@@IHSE torgpaersi ézlhrouqthhéﬂeo\be?dytmsjs -gterberurfl conposite
material is cog%tsr 'ﬂt%t O(}ra%brp&;el)cc ov-gheto' 'l\‘ﬁe%td(;%'?:e% Ca[lej ates to a

rail way car body corrpr|5| assis, aro and two 1ateral faces,
each extendi ng bet ween a Iongl tudi nal edge of the roof and a | ongit udi nal

edge of the bod SSI and %t te:asct ({1& t())odyC end .sttrucat ural fssenbly, as
defined above, ﬁlg Uémfelxelcf F°Tg H Y di HalC BRE o - HE tbeoltijya ‘o the body

chassis, the roof and the | ateral faces 5 The invention and its
advant ages wi | | ctEPei better understood from.a reading of the foll ow ng

descri pti on whi $UNFen LH@telhPanf Wtdtalé%’ar?&ee AP R &t erence to
the appended draWshgs gahami ch:

- it comprises at least two closure panels which co-
operate in order to close the end of the body, a
first upright of the tunnel being one-piece with a
first panel, a second upright of the tunnel being

one-piece with a second panel;

- it comprises an anti-roll damping support which is

fixed to the tunnel;

- it comprises brackets, each bracket extending
vertically and being intended to be supported with

its base on a suspension device;

- the or each bracket is constructed from composite

material;

- the lower cross-member of composite material is

constructed in one piece.

The invention also relates to a railway car body comprising
a body chassis, a roof and two lateral faces, each extending
between a longitudinal edge of the roof and a longitudinal
edge of the body chassis, and at least one body end
structural assembly, as defined above, that is fixed at a
longitudinal end of the body to the body chassis, the roof

and the lateral faces.



Figure 1 is a schematic perspective exploded view of a rail car body,
havi ng two body end structural assenblies according to the invention;
Figures 2 and 3 are schenmatic perspective views in the expl oded and
assenbl ed state, respectively, of one’ of the body end structural assenblies
according to the invention; Figures 4 and 5 are schematic perspective views
in the exploded and assenbl ed state, respectively, of the other body end
structural assenbly according to the invention; Figure 6 is an expl oded

| ongi tudi nal sectional view of two body end structural assenblies according
to the Thﬁxemv@mticamtawlatedadmae‘a@@e@twél,l Fegheeser tpderateodi ews

simlar hat u t i Cl ut sen es
accordln%g?Iﬁ gVarlanég 34 ké#g§w£€&a§%8§€9%?%5§i%gﬁgkeag,sgp%gre and
after aﬁsembyybyrmspe@flaehmplefanmowtahsrefeaesee toohhectpgebyetiwo
conplenegtar body, end structural assenblies. 6 Figure 1 illustrates a
rai|l cartbdW S f ot t¥4V& fers in accordance with the invention, extending
in a longitudinal direction L. The body 2 conprises a body chassis 4, a
roof 6, two lateral faces 8, 1 and tmo bod end structural assenblies 12,

14. Those “el engidEefli Ae the S RPN 2Rt are
therefore each bn%%l%e@dﬂ166&yﬁiﬂﬁﬁiﬂ@/ﬂﬂotHHBJKEHG structural

assemblies according to the invention;

- - Figures 2 and 3 are schematic perspective views in
the exploded and assembled state, respectively, of
one of the body end structural assemblies according

to the invention;

- Figures 4 and 5 are schematic perspective views in
the exploded and assembled state, respectively, of
the other body end structural assembly according to

the invention;

- Figure 6 is an exploded longitudinal sectional view
of two body end structural assemblies according to

the invention, articulated to each other;

- Figures 7 to 9 are views similar to that of Figure 3,
illustrating end structural assemblies according to

variants; and

- Figures 10 and 11 are side views, before and after
assembly, respectively, of two cars of a set
connected by two complementary body end structural

assemblies.



2. The chassis 4, the roof 6 and the lateral faces 8, 10 are, for exanple,
conposed of netal and in particular constructed fromsteel and/or

al umi nium Each of the faces 8, 10 extends between a |ongitudi nal edge of
the chassis 4 and a |ongitudi nal edge of the roof 6. The chassis 4, the
roof 6 and the lateral faces 8, 10 forma tubular cell extending in the
direction L. The chassis 4 is shorter than the roof 6 and the lateral faces

8, 10, fﬁﬂh&f%rﬂr@ﬁfﬁs@$a€@§ha0£a11scéﬁnsbaydznﬁbreaggvem&éBSSQQCIng from
the |l ongitudi nal ends of the roof 6 and the |ateral faces 8, 10. Each of

t he stru@@@@%ma%@%eM%the%thl%ﬁ@nqnoms erfangéagainaa lenpgitudinal end of

the bodyysp.as; 40 c£lose it at that |longitudinal end. Each of the structural
assenblies 12 and 14 is fixed to the chassis 4, the roof 6 and each of the
lateral faces 8 and 10, and is involved in the rigidity of the body 2. The

body 2 il nteaded 1gnbes arli cubahedohosangther sbodye ol he,Lwg badies being

supporte | acent body” en strlc ura asée ies on a bogie
whi ch |sfa©®mn& tD0tdmedt o bodyesnd Thersttucalr aksembénbby122 aAd t he

structur asse e d| ferent,.each, of those assenbli ei ng
conpl ene %?? ?bm¥%é o?ﬁé?n?n B?dg?ereﬁlﬁgﬁFF% tﬁgﬁ %Pﬁ?cglatlon
when thean@r@r@atheeefbyetmcsepavaneebodneshebeuggdisypp@r ted dbpdg conmon
bogi e, agd wi th a comruni cati on passage between the bodi es thereof.

The chassis 4, the roof 6 and the lateral faces 8, 10 are,
for example, composed of metal and in particular constructed

from steel and/or aluminium.

Each of the faces 8, 10 extends between a longitudinal edge
of the chassis 4 and a longitudinal edge of the roof 6. The
chassis 4, the roof 6 and the lateral faces 8, 10 form a

tubular cell extending in the direction L.

The chassis 4 is shorter than the roof 6 and the lateral
faces 8, 10, and terminates at each of its longitudinal ends
with spacing from the longitudinal ends of the roof 6 and
the lateral faces 8, 10.

Each of the structural assemblies 12 and 14 is arranged at a
longitudinal end of the body so as to close it at that

longitudinal end.

Each of the structural assemblies 12 and 14 is fixed to the
chassis 4, the roof 6 and each of the lateral faces 8 and

10, and is involved in the rigidity of the body 2.

The body 2 is intended to be articulated to another body,
the two bodies being supported with their adjacent body end



As illustrated in Figures 2 and 3, the structural assenbly 12 is a carrier
structural assenbly. The structural assenbly 12 conprises a | ower
cross-nmenber 16, a longitudinal beam.l8, a closure wall 20 and a

conmmuni cation tunnel 22. Those various elements are constructed from
conposite materials, that is to say, frommaterials based on resin
reinforced with fibres, for exanple, glass fibres, carbon fibres and/or

Kevl ar (r3tfhOf@bal TASsShibUCEHT gh ASEEHDE YwH2cKOIBI E&RBoANLAr Eheukabi on
menber 24 (Figure 2), a coupling hook 26, suspension supports 28 (Figure

2), an aP®#1e®dt1 danping support 30 and a transverse danping support 32
(Figure 2). These elenents are constructed as netal inserts, constructed,
for exanple, fromsteel and/or alumniumand are fixed to the elenents
conposedllo¢ torpositral naseenbly. 12ThedcEbesshenberrad arRcemldysdhistantially

hor'ZontQkéydfﬁggréﬁgnsggéﬁebf Eﬁbgé' séﬁ?%b@sdbéfﬁg emeleﬁen%%

illustrated in ure e Cross- ne conpris centralrgortion 34
and two tatéhalOEhdrpomtoodsr360mhlthwatbelcomneuaédar@1Chéa¢ennraI portion

34 by stegggd ortégns grigﬁiéﬂa§%5h$ﬁ§$§ PQrEE§n8s36b3 dlsplaced upwar ds

relative” YcBntra por ore, 8°Er0ss-Henber 16 has a
central seppssté@ OFl gucemBdn Bsgis, mand weadi bycvinsuhlieaithoki gure 2, the

cross-nmenber 1 onprise | qwner ell 42 and an upper shell 44 which are
assenbleHaFB@%?hQ?tggﬁﬂfEg?aﬁﬁgbﬁstﬁ8e5?8 s-menber 16 a box- like structure.

The shells 42 and 44 are conposed of

As illustrated in Figures 2 and 3, the structural assembly

12 is a carrier structural assembly.

The structural assembly 12 comprises a lower cross—-member
16, a longitudinal beam 18, a closure wall 20 and a

communication tunnel 22.

Those various elements are constructed from composite
materials, that is to say, from materials based on resin
reinforced with fibres, for example, glass fibres, carbon

fibres and/or Kevlar® fibres.

The structural assembly 12 comprises an articulation member
24 (Figure 2), a coupling hook 26, suspension supports 28
(Figure 2), an anti-roll damping support 30 and a transverse

damping support 32 (Figure 2).

These elements are constructed as metal inserts,
constructed, for example, from steel and/or aluminium and

are fixed to the elements composed of composite materials.

The cross-member 16 extends substantially horizontally and

transversely relative to the direction L.



conposite material. The shell 42 is generally in the formof a bow which is
open in an upward direction. The shell 42 has a base 46 and a peri pheral
wal | 48 whi ch extends upwards fron1the base 46, the wall 48 having an edge
50 whi ch protrudes outwards. The shel® 44 is in contact, with its peri pher al
edge 52, wth the edge 50 to which it is fixed, for exanple, by riveting
or bolting. The articulation nenber 24 is arranged inside the central

portion 34 qulus*teractréaﬁarnmrelﬁa betyeen dhe shelds ﬂ@,c&rﬁprﬁ@@ a

articul ati on menmber 24 conprises a body 54 having, at an upper face, a
cyl i ndr icsait redc @y BRI L R ithstwe Vieatta el engkire 7 xomls whe ciihish oped in an

upwar d t 0 %g; sgg 96 and

whi ch e%@%&s‘ﬂ cé'?jhroudch t he rﬁcorc?gl 4 t(r:'Lt(;brrﬂi &50@;5&2& #%?é?&%@?S The shel |
44 is provitded vihteh ealdzlpqmﬂmna)p%m@ 6Risplacdd growent dsu télahive ecess 56.
9 The atrtl uI at |n n nfaapqrtlon e glﬁ%"%ettsoor% (fgae' y. one. bx%en’?}geafsi i bl e)

which aré a Sant ower e suppor 4 are

i nt endechd abe:esmrm)lrtmtems adreciguore Pivot (not illustrated) of a bogie.
Each support 64 is sem-cylindrical, has an axis parallel with the
direction L and is open in a dowward direction. The supports 64 protrude

from thenshel ImAz dewyardsy 1dwwughi n am Qpening therepds s Themises peaSi on
supports 28 are fixed un er the end portions 36 of_ the cross-nenber 16.

Each supptRTiZzETonphqws Sekhphorindidt B whi el af rahyed afdler the
correspofidihled together, conferring on the cross-member 16 a box-

like structure. The shells 42 and 44 are composed of

composite material.

The shell 42 is generally in the form of a bowl which is
open in an upward direction. The shell 42 has a base 46 and
a peripheral wall 48 which extends upwards from the base 46,

the wall 48 having an edge 50 which protrudes outwards.

The shell 44 is in contact, with its peripheral edge 52,
with the edge 50 to which it is fixed, for example, by

riveting or bolting.

The articulation member 24 is arranged inside the central

portion 34 of the cross—-member 16 between the shells 42, 44.

The articulation member 24 comprises a body 54 having, at an
upper face, a cylindrical recess 56 which has a vertical
axis A and which is open in an upward direction, and a hole
60 which is coaxial with the recess 56 and which extends

through the body 54 from the base of the recess 56.

The shell 44 is provided with a circular opening 62 in

alignment with the recess 56.



end portion 36 and a cylindrical end-piece 68 which extends through a hole
of the cross-nenber 16 and which protrudes vertically upwards at the upper
face of the cross-nenber 16. Each end portion 36 is intended to be
supported, with the corresponding di sc 66, on a suspensi on devi ce (not
illustrated) which is suitable for bringing about the vertical suspension
of the structural assenbly 12 on a bogie which carries that structural

assenbl RENSJ N, e i85y f ﬁ@lﬂ!@s gn KM neL s @y pneumati c
diaphraéﬁ¥ﬁgﬁg§énsﬁgﬁi Théhgﬁazﬁfecéﬂ%B rves to connectg?ﬁe b@%ssurised

i nt er nalviedlhires ofhitdie adicapmzgroed an phelnst cfaed relii th¢ needy | $dist r at ed) .
The hoo 6 JS. i t | p. iﬂg h t el enent
12 to akrchtz)enp u}r%%tgsp;?gtarrﬁec?luﬂr%&%é;:&eom%%.A e ﬁ{)eoi (%% ?SE%%%%{?]{}] an upwar d
di recti gvats frnoted tlmdtheatapperf fadeogife 1 heEasEntsapport664nil84 of the
cross-nenber 16,. and is l.ongitudinally displaced relative to, the

a1 cul 0T RS A 165 T Hoein T 18 11 ot at - Ohe BRECHETHE cent ral
porti on s34 ofs dgen ciross-dehesrd 6 arskeddrends | ongi tudinally at the side

of the body 2. In the exanple illustrated, the beam 18 is fixed to the hook
26. The beam 18 is intended to be connected, at the opposite end thereof,

to the chassippgbls dhehonide (F@hrend)shdhe beadeddSvh dsNntRASuPhece and
is formed by a plate 72 which is provided with longitudinal ribs 74 at its

| ower f3HtOPETHO D s fixed to the hook 26 and the chassis 4

The suspension supports 28 are fixed under the end portions
36 of the cross-member 16. Each support 28 comprises a
support disc 66 which is arranged under the corresponding
end portion 36 and a cylindrical end-piece 68 which extends
through a hole of the cross-member 16 and which protrudes

vertically upwards at the upper face of the cross-member 16.

Each end portion 36 is intended to be supported, with the
corresponding disc 66, on a suspension device (not
illustrated) which is suitable for bringing about the
vertical suspension of the structural assembly 12 on a bogie
which carries that structural assembly. A suspension device
is, for example, in known manner a pneumatic diaphragm
suspension. The end-piece 68 serves to connect the
pressurised internal volume of the diaphragm to a pneumatic

circuit (not illustrated).

The hook 26 is intended to bring about coupling of the
structural element 12 to a complementary structural

assembly.

The hook 26 is open in an upward direction, is fixed to the

upper face of the central portion 34 of the cross-member 16,
and is longitudinally displaced relative to the articulation
member 24.



by its ribs 74. The tunnel 22 conprises two vertical uprights 76 and an
upper cross-nenber 78 which connects the upper ends of the wuprights 76. The
uprights 76 and the upper cross-nenbe?078 are one-piece. The tunnel 22 is
provided with an edge 80 which projecis towards the outer side of the
tunnel 22 and which extends to the base of its uprights 76, and along its
uprights 76 and its upper cross-nenber 78. The edge 80 serves to fix the

tunnel 22hé oddie Lppes fagedodtt bge CengStoetbercdbtanl pbetibaoBaboff or
exanpl e, by neans of riveting, boItiqg or adhgéive-bondin%. The uprights 76
and the PP RF HIREHR bt © 78 AP hERIS L pRELEYeI RV Kgahk RERgRtdEnd wi dt h
sufficiegt e abb@W 2 PassENYRE SekOmPassit hioughcedhetHBPBEafI @8SiBENDEr 78
is provided with an extension 82 i ch grOjects upwards and to which the

support 8bxed ¥oxele hawke dhppoFee3pean| bhslantahendesl FodRfper to be fixed,
such —as.gnhydi opnesnetihe geggg%gew@h&hthéréafené@dth@_eﬁgggqs gubgtantial l'y

al ong a transverse axis an fixed, at 1ts opposite end, to a

conpl enehbhariyodwndy éerdosreuttural 11 assenbly, in order to linmit relative
rotation of the body end structural elenments about a |ongitudinal axis. The
wal | 20 conprises two |ateral panels 84 which are |located |aterally at one
si de andThaebedhei8ofst he dnanpiec@2an&ach paneéd8dyhaspadapandl 86 for

Cl 051 9. 1RScgnte O rbDEaRas R 1 DAY PaRRaL NEEEDR, segge W' i Jog fixed to
face. The beam 18 is fixed to the hook 26 and the chassis 4

by its ribs 74.

The tunnel 22 comprises two vertical uprights 76 and an
upper cross-member 78 which connects the upper ends of the
uprights 76. The uprights 76 and the upper cross-member 78

are one-piece.

The tunnel 22 is provided with an edge 80 which projects
towards the outer side of the tunnel 22 and which extends to
the base of its uprights 76, and along its uprights 76 and
its upper cross-member 78. The edge 80 serves to fix the
tunnel 22 to the upper face of the cross-member 16 and the
roof 6, for example, by means of riveting, bolting or

adhesive-bonding.

The uprights 76 and the upper cross-member 78 delimit a
passage having a height and width sufficient to allow

passengers to pass through.

The upper cross-member 78 is provided with an extension 82
which projects upwards and to which the support 30 is fixed.
The support 30 allows an anti-roll damper to be fixed, such
as a hydropneumatic damper, which is intended to extend
substantially along a transverse axis and to be fixed, at

its opposite end, to a complementary body end structural



the edge 80 that extends along an upright 76, and an external edge which is
intended to be fixed to one of the lateral faces 8 10 (Figure 1). Each
panel 84 has a reinforcenment upright gg whi ch extends the panel 86 towards
the outer side of the body fromthe ternal edge thereof, and a
cross-nmenber 90 which extends the upper edge of the panel 88 towards the
outer side of the body, and which is connected to the upper end of the

upright @&mdhe, pPanedbr8x tHe) URit ght1 88i dddrbber C6RS§EMBABEHYY are
one-pi ece. The upright 88 is fixed at its base to the upper face of the

cr 0ss- medifers WBIGHE d hee bemeRt prembert 90 1engikedinadli @31and opposite the
upright 88 to the tunnel 22, for exanple, by neans of riveting, bolting or
adhesi ve-bonding. As illustrated in Figures 4 and 5, the body end structural
assenbl yTHel wohbri¢esohpngsesidival laeansl 102nehs cBbsvhéechakke 104, a

communi caLLan. s unnel 406, and g, 0aseqd 07, ThpseophelegEs ALe. Gapssr uct ed from

conposite e t s to say, materials based on resin reinforced
with fibzes, for exanple, glass fibres, carbon fibres and/or Kevlar(r)
fibres. 12 The structural assenbly 14 conprises an articul ati on nmenber
108, a coupling nmenber 110 and an anti-roll danping support 112. Those

el enent scacle somsiraictiedsi & phrefogm obrnelakihgseneésendcolisthucbedy for
exanple, _fromsteel apd/or alum nium , T e,argiculation menber 108 conpri ses

a body 148 PRViRG 3 HBFerA34 GAPENWRXERBN4S 5E¥RY AR 5PEi BQFALPBnCaxis A',
and the edge 80 that extends along an upright 76, and an

external edge which is intended to be fixed to one of the

lateral faces 8, 10 (Figure 1).

Each panel 84 has a reinforcement upright 88 which extends
the panel 86 towards the outer side of the body from the
external edge thereof, and a cross-member 90 which extends
the upper edge of the panel 88 towards the outer side of the
body, and which is connected to the upper end of the upright
88. The panel 86, the upright 88 and the cross-member 90

are one-piece.

The upright 88 is fixed at its base to the upper face of the
cross-member 16 and the cross-member 90 is fixed at its end
opposite the upright 88 to the tunnel 22, for example, by

means of riveting, bolting or adhesive-bonding.

As illustrated in Figures 4 and 5, the body end structural
assembly 14 comprises longitudinal beams 102, a closure wall

104, a communication tunnel 106 and a base 107.

Those elements are constructed from composite materials,
that is to say, materials based on resin reinforced with
fibres, for example, glass fibres, carbon fibres and/or

Kevlar® fibres.



which is intended to receive an articulation pivot (not illustrated). The
coupling nenber 110 is one-piece with the articulation nenber 108 and is in
the formof a coupling rib 116 which _extends downwards fromthe body 113
and which is intended to be engaged wWth a finger of a coupling hook. The
rib 116 extends in a circular arc about the articulation axis A'. There
are two beans 102 in the exanple illustrated and they extend

| ongi tu I a t u menber
108 anddygg'%%%gg?fgag inte €e§4?g0ﬁ%91%|xe%nt§r% 861 %ggﬁsh%ﬁgggthe body

2. In a 1/%181 amtcommlelmberaembqnzlh@ ea@@n@ltlr@ﬂ@tedr@hloﬁémpiIEGe.SuEFh@rWal | 104
i's forne two panels 122, 124 which extend perpendicularly relative to
t he Iongl%udlnal direction. The panel 122 is wider than the panel 124. The
tunnel 106 conprises tmo uprights 126, 128 and an upper cross-nenber 130
whi ch CQﬂ%ectS he u %hts 126t 12? t.thg ugger e ds % egg Tge

cr oss- menber 130°¢0 ?l B TW° 5%? Fons"1 Ee nThe br|SHF 126 and
t he porté¢omsid2cve®, ofer peraep Wkt hf tte sp@@Blaﬂ&ZorThEumpnnght 128 and the
portion 134 are one- piece with the panel 124. The portion 134 has an
extensi on which projects upwardly and which has a face, to which the

support @i éﬁtié%?&tlahemémbéfn@b8aBQmFE9§éseQ9§§d8fllbehﬁemﬁbsa122 124
are intended to be fixed to the |ater faces 8, 10 and the roof 6 of the

body 2. T#ke bhbéswisiChhexbprighe501263RNar 128ukrELPNXBH1E0A] hedBlans

which is intended to receive an articulation pivot (not

illustrated).

The coupling member 110 is one-piece with the articulation
member 108 and is in the form of a coupling rib 116 which
extends downwards from the body 113 and which is intended to
be engaged with a finger of a coupling hook. The rib 116

extends in a circular arc about the articulation axis A’.

There are two beams 102 in the example illustrated and they
extend longitudinally. Each beam 102 has an end fixed to

the articulation member 108 and its opposite end intended to
be fixed to the chassis 4 of the body 2. 1In a variant, the

beams 102 are constructed in one piece.

The wall 104 is formed by two panels 122, 124 which extend
perpendicularly relative to the longitudinal direction. The

panel 122 is wider than the panel 124.

The tunnel 106 comprises two uprights 126, 128 and an upper
cross-member 130 which connects the uprights 126, 128 at the
upper ends thereof. The cross-member 130 comprises two

portions 132, 134.



102 by the base 107. The base 107 is of HIlike formand conprises a first
|l eg 136 and a second |l eg 138 which are connected by a transverse |ink 140.
Each leg 136, 138 has its upper portbgn fixed to the base of the
correspondi ng upright 126, 128 and i | oner portion fixed to the
correspondi ng beam 102. Figure 6 is a side view, as an expl oded | ongitudi nal
section, of a carrier structural assenbly 12 and a carried structural

assenmbl yrH&, upywi gt a1 26 addd cthat g6t oeathe oi heronangisyppritedtas a bogie
(not illustrated). The structural assenblies 12 and 14 are arranged in such

a mnndPaihatlife ar?e cubat9hh hefbard 1682 i ROTbLaR el 4bBYE PRE™

articuIj%}égkemgﬂggrtggwpéﬁgirlgges A and A" being aligned. An articulation
pivot 1 is inserted in a dowmmward direction in the holes in such a nmanner

that the structural assenblies 12 and 14 are nutually articul ated about the

axi s OfTﬁ@ebfgyf%nt ?@ hSs 8k 98 ge%élgnt@ﬁi@ﬁf?§@%éegﬁégpg§EPEg gagenbly,

the structural asse les 12 and 14 are nutua oup y coupl i ng
rib 116 which hasiastrced 14 whhchhehdéookpperantdliahishféngdges t herewith.
Since the rib 116 extends in a circular arc which is centred about the
axis A the rib 116 and the hook 26 allow relative rotation of the
struct urahe asseabha £sad@ apde tdedbposit of hehaxpsndls (A2, A24uspensi on ring

144 is int d_bet t h ' i nmb 10 d.th ticulati
raroer P CERESE R ASET L0 SLASLLALLOD, PRIBe o 1oBoand L PRSP Lb et ©"
materi al ¢ ¥hiehe apedguperi nposed and al ternate.

The bases of the uprights 126 and 128 are fixed to the beams
102 by the base 107. The base 107 is of H-like form and
comprises a first leg 136 and a second leg 138 which are
connected by a transverse link 140. Each leg 136, 138 has
its upper portion fixed to the base of the corresponding
upright 126, 128 and its lower portion fixed to the

corresponding beam 102.

Figure 6 is a side view, as an exploded longitudinal
section, of a carrier structural assembly 12 and a carried
structural assembly 14, which are articulated to each other

and supported on a bogie (not illustrated).

The structural assemblies 12 and 14 are arranged in such a
manner that the articulation member 108 is located above the

articulation member 24, their axes A and A’ being aligned.

An articulation pivot 142 is inserted in a downward
direction in the holes in such a manner that the structural
assemblies 12 and 14 are mutually articulated about the axis

of the pivot that is aligned with the axes A and A’.

After assembly, the structural assemblies 12 and 14 are

mutually coupled by the coupling rib 116 which is inserted



In the assenbled state, the ring 144 is received in the recess 56 through
the opening 62, and the articulation nenber 108 is in vertical abutnent, by
means of the ring 144, against the aﬁglculatlon menber 24 formng an
articulation support. In this manner, 'the structural assenbly 14 is
supported by the structural assenbly 12. The articul ation nenber 24 is
supported, with its supports 64, on journals 146 which protrude from an

upper hepgl dud }%okGZUeéﬁdiCﬁﬂlléha@ﬁ@@?‘e@i vioé rdHOtmhi chihsempuat edbon a bogi e
chassispéfot illustrated). The journals 146 are dlanetrlcall¥ opposed and
extend petpedraterfarty ?e?éf?%%afoar?h@hh%bsl%fc?%%r%?vﬁPoﬂgo Bfhe pivot 150

is intengedsto ben&igigly16i X868 tReth8ckhassh 100 ra1hegie. rIhgtsypports 64
may rotate about journals 146 in order to allowrolling attenuation of the

structuref BReewblycltgratepraseneliesthé do@i b? Toevhgtbperstrofl, each of the
structural, passenblies 12 and 14 is involved in the rigidity of the body 2.
In 15 partlcular the walls of those structural assenblies 12 and 14
contribute to maintaining the cross-section of the body. Each of the

structural L es a 14 b t r f ad from
t he bodygz ?%5%9%%%$e J;'L%%emlflongl ggﬁgﬁgggnﬁégg?%ﬁ ?gg EEtQ BEEElQﬁd t he

| ongi t udnember cob®eghd obhandraititat abhomembéh Péspect to an adj acent body.
Each of the structural assenblies 12 and 14 has a communi cati on tunnel

al | owi ng passengers to pass fromthe
The ring 144 comprises metal inserts and layers of elastomer

material, which are superimposed and alternate.

In the assembled state, the ring 144 is received in the
recess 56 through the opening 62, and the articulation
member 108 is in vertical abutment, by means of the ring
144, against the articulation member 24 forming an
articulation support. In this manner, the structural

assembly 14 is supported by the structural assembly 12.

The articulation member 24 is supported, with its supports
64, on journals 146 which protrude from an upper head 148 of
a vertical traction pivot 150 which is mounted on a bogie
chassis (not illustrated). The journals 146 are
diametrically opposed and extend perpendicularly relative to

the axis of the pivot 150.

The pivot 150 is intended to be rigidly fixed to the chassis

of a bogie.

The supports 64 may rotate about journals 146 in order to
allow rolling attenuation of the structural assembly 12

relative to the bogie.

During operation, each of the structural assemblies 12 and

14 is involved in the rigidity of the body 2. 1In



car to an adjacent car. When two structural elenents are articulated to
each other, a communication bellows or any other neans for bringing about
the sealing of the comrunication ne and protecting the passengers from
noi se connects their tunnels. In each of the structural assenblies 12 and
14, the or each |I|ongitudinal beam brings about transm ssion of the

| ongi tudi nal | oads between the articul ati on nenbers and the chassis of the
body. Ther¢epslih¥ct itdR @faltiRe ot e alt relcenBilSs a fJHB IGIBOSE tdhd
materials, at least in part, allows sufficient rigidity to be conferred on
t hem wHi4l SENLrdPUtey toh &Rl NS ightng THE CERFSISET ofont I igiyodBE- t he body
allows an increase in the nunber of passengers who can enbark on-board the
body, whilst conplying with the limts concerning pernmtted 1|oads on the

ax| es offache ofodihes ssupisdrariadg asteemiddies Tire aysdy e stducthadll Gienent s
have rec@f%l%‘it%'r”%'}s't%%s’lda% @%’ﬁrlt%l.él ?;O&y tzh trQegiaer)Sqtioe,t hg§ of the chassi s,
era of . ore, it

the | at aces or thero here I's easier and cheaper to
const r udtorigiasel iimedy cemeh estiriinot Uraaltheds drrigliicesarfd grhel 6l oropntposinal mat eri al s

than to construct the otggr | enents .of,  the bady fraomc osite materials.
Furt her mofe ,ecttﬁéj an'(TS?i & lsc‘tu‘ralu‘_’%tluornaIWle hen%en psecgj%enteor at't yaé)ﬂégcnesrﬁ tute a large

proportisaiyaf the total weight of the body. Consequently, the reduction in
t he wei ght of those body end structural assenblies, by using conposite
materials, allows the total weight of the body to be effectively reduced,

Each of the structural assemblies 12 and 14 has a
communication tunnel allowing passengers to pass from the
car to an adjacent car. When two structural elements are
articulated to each other, a communication bellows or any
other means for bringing about the sealing of the
communication means and protecting the passengers from noise

connects their tunnels.

In each of the structural assemblies 12 and 14, the or each
longitudinal beam brings about transmission of the
longitudinal loads between the articulation members and the

chassis of the body.

The construction of the structural elements, from composite
materials, at least in part, allows sufficient rigidity to

be conferred on them, whilst limiting their weight.

The reduction of the weight of the body allows an increase
in the number of passengers who can embark on-board the
body, whilst complying with the limits concerning permitted

loads on the axles of the bogies supporting the body.

The body end structural elements have reduced dimensions, in
particular with regard to those of the chassis, the lateral
faces or the roof. Therefore, it is easier and cheaper to

construct those body end structural assemblies from



whilst limting the additional costs brought about by using conposite
materials. Gven that the end structural elenents of bodies of cars of an
articul ated set support the weight of .the body and bring about

si mul t aneously the | ongitudinal connection of the body to another body and
t he bogi e, those body end structural elenents withstand very high stresses.
Contrary to what m ght have been feared, it is possible to obtain body end

st ruct ur@mpsserd|nese Wi CH efien ato | easétrpatt tiadl yrrerpesedentscomposite
materials which are sufficientl strong In particular, the | ower

cr oss- nerRrPARY bk i KR oF hie obt aF hedl By assenbling two shells is
particularly rigid. Furthernore, the addition of netal inserts inside the

cross nenber allows reinforcenent thereof. Those netal inserts are
advant agBexish §r e eI dele i Podneedr it BECEURRhDRE SRR SaPENEGRALYNg t he body

end Stru%rlr'é‘ﬁit@@éegbié{r&é’ %Bfﬁlom@ly £nd @&wﬁtwé%hesw@hg of anot her

car. Thus invention generally relates to a | ower Cross- nmenber of an
end strueediyal assenbly of a rail car body conprising two shells of
conposite materials which are 17 assenbl ed together and which forma
box-1i ke structure, and a nenber for articulating the body end structural
assenbl yCongequent I ¢sponei ngdasseobl yn the wefgbtl afi bhoekebedly bedng of

' the.shells, so as

nmet al and_bei i nserted inside the cros
1o rei nroFbeien L sesSiRhOgh S by ofr CRO52AMRESE e Bt FERR 5angr d%8Ra "t unnel <
whi ch ar ehe sepasdt ReiyRtac¥athanbodyheoppsetsfanditvbeyt wadekedre

whilst limiting the additional costs brought about by using

composite materials.

Given that the end structural elements of bodies of cars of
an articulated set support the weight of the body and bring
about simultaneously the longitudinal connection of the body
to another body and the bogie, those body end structural

elements withstand very high stresses.

Contrary to what might have been feared, it is possible to
obtain body end structural assemblies which are at least
partially composed of composite materials which are

sufficiently strong.

In particular, the lower cross-member of box-like form
obtained by assembling two shells is particularly rigid.
Furthermore, the addition of metal inserts inside the cross-
member allows reinforcement thereof. Those metal inserts
are advantageously provided in the form of a member for
articulating the body end structural assembly to another

body end structural assembly of another car.

Thus, the invention generally relates to a lower cross-
member of an end structural assembly of a rail car body

comprising two shells of composite materials which are



constructed in one piece and fromconposite materials. In addition, the
cross-nenber, instead of being fornmed by two shells, is formed in one piece
inavariant. In that case, the netah inserts such as the articulation
menber and the support discs are fixeg above or bel ow the cross-nenber.
Variants of carrier body end structural assenblies are illustrated in
Figures 7 to 9, in which the references to elenents which are simlar to

those frosy&hgue@stdgébhbdrhane wheen Fetrmi AeBoxABikkl Bstuatede,aastr uct ural
assenbly 12 differs fromth in Figures 2 and 3 mainly_in th%g&it does not

. t . y
conpriseaame%?%gsfﬁﬁnﬁﬁFlﬁﬁigElBﬂdtB rbPORse B eSFREERHER Lt 8S56TSEported on

pneunatieosyS@@ﬁﬁéggoﬂa@ﬁ@ragggmbi st ead, athecsl EHELHS all cassRMBLY n§2
conprises a tunnel 22 of "annular formconprising a cradle 152 which

connect sof heetabvenrdchasngf inpertpri 4REsdy6the cReSEURRBPSZ2. PRRESEPadl e 152

conprisegna ghétvkarsgrgpi pg lasnapdcthencartbsulathgn nenber 24 is fixed
bel ow the cradle 15277 n such "a manner that the recess 56 is |ocated under

the opening 154. 18 1In order to be supported on pneunatic suspension

di aphr ag e,s Chuk I o] i e 156, each
fixed togg %r%$ %héﬁga%e?gh§§§§$gg é?é%&%t§H§5§8§PE$§02§??§C%§S from
conposi t eepatreteal sIn Eavhrbeatkethé5panslsnanbether muohed waewrtical pillar

157 which is fi inst th di el 84 and which wd
downwar 0GP REERGEF ngit BOEnR SGPY EFT BROBY CTRBCRAF, M“4Rd MiHEch compr Ses.

at its base, a foot 158 for support on
In addition, the cross-member, instead of being formed by
two shells, is formed in one piece in a variant. In that
case, the metal inserts such as the articulation member and

the support discs are fixed above or below the cross-member.

Variants of carrier body end structural assemblies are
illustrated in Figures 7 to 9, in which the references to
elements which are similar to those from Figures 1 to 6 have

been retained.

As illustrated, a structural assembly 12 differs from that
in Figures 2 and 3 mainly in that it does not comprise a
J cross-member whose end portions are intended to be supported

on pneumatic suspension diaphragms.

Instead, the structural assembly 12 comprises a tunnel 22 of
annular form comprising a cradle 152 which connects the

lower ends of the uprights 76 of the tunnel 22.

The cradle 152 comprises a circular opening 154 and the
articulation member 24 is fixed below the cradle 152 in such
a manner that the recess 56 is located under the opening
154.



a suspensi on device. Each foot 158 is in the formof a disc and is intended
to receive, under its |ower surface, a support disc (not illustrated) on a
pneumat i ¢ suspensi on di aphragm In this manner, the support |oads of the
assenbly 12 on the suspension devi cesBare transnitted towards the panel s 84
by the brackets 156. Each bracket 156 is secured to the correspondi ng panel
84 or constructed in one piece therewith, and each panel 84 is secured to

the tun r iDs0 i e i . The 1 f Figure
8 diffepgéféﬁﬁgéﬁg?qéﬁ §§%§§%t§di§§ ?ﬁ%ﬁﬁ?ﬁﬁgbég%géﬁél§§6d£§?g%§&2?bng t he
upri ght st stfrudieurainnese@Rl ant? wioprises heworlansvkese dbbecedoh of the

body. Tyﬁﬁggbngﬂ§gtogftgg?%ggefsg%éfers fromthat of Figures 2 and 3

owing to € shape of "Tts Cross-ne r 16. As illustrated in Figure 9, the
cross-nmenber 16 has an annular structure and has an aperture 160 which

tends 19 .al th - menber 16, i h d ti 6 th
cent ral PO TG S-S THES of CeeCoB BREC RS HEnBer C3Aoar 6o TR BB ow 1 he

cross- nmenber 16. The aperture 160 reduces the weight of the cross-nenber

16 wi t hout weakening it _substantjally and_ affords access.to menber 24
and the %?%%sb§EF¥?gn4éﬁo%%.lnlFhﬁﬁFgr%eogpﬁrE%FEfEa tﬁéilﬁﬁeagﬁbodinents

i ncor porghidg s Eiﬁéé-ﬂ@ﬁbﬁét(EBQUé§§r8s%§naﬂﬂg9¢aﬁbhoﬁﬂtBﬁﬁCQHHEHiCation
tunnel to be wi dened in conparison with the enbodi nents haV|ng brackets.
Furt her nt@eng héowaisar@esinghhn igngteagepal direction of the body,

and which comprises, at its base, a foot 158 for support on

a suspension device.

Each foot 158 is in the form of a disc and is intended to
receive, under its lower surface, a support disc (not

illustrated) on a pneumatic suspension diaphragm.

In this manner, the support loads of the assembly 12 on the
suspension devices are transmitted towards the panels 84 by
the brackets 156.

Each bracket 156 is secured to the corresponding panel 84 or
constructed in one piece therewith, and each panel 84 is
secured to the tunnel 22 or constructed in one piece

therewith.

The variant of Figure 8 differs from that of Figure 7 in
that the brackets 156 extend along the uprights 76 of the

tunnel 22 and widen in the transverse direction of the body.

The embodiment of Figure 9 differs from that of Figures 2

and 3 owing to the shape of its cross-member 16.

As illustrated in Figure 9, the cross-member 16 has an

annular structure and has an aperture 160 which extends



in those enbodi nents owng to the | esser weight of the cross-nenber
relative to the brackets, whilst retaining adequate nechanica
characteristics. Furthernore, the IOf%itudinal di rensi ons of the carrying
structural element are smaller with e cross-nenber than with the
brackets, which reduces the spacing between the adjacent cars and which
allows the length of the set to be reduced or each car to be extended

whi | st rataignide (e et fiof theseind Jshensd M WiAd the brackets
further frees space between the bodies in order to receive equipnent or to

al | ow t Kenggsdagertgforcalfi-es and conduits (power supply, communication ..
bet ween the bodies. The | ower cross-nenber advant ageously conprises the

means for nechani cal connection to the bogie, such as the articulation
menber . The tdiisss@thand ttihe mesdssardd grovisiashPekg bdheag 2 out to the

carrier Lody ,eng Stijictyral, W e RRIQE die iv?elj];éj}g@d?%otﬁge body, ~whi ch

facilitates the construction of those provisions. e 1 nvention
gener al lorass-atead eo ldn wanthatlr votakealin@sisemblystofntaiably @ad body, the

body co i Si a chassi s, .20 __a.roof, and teral. fac he e struct ural
assenbl ;H)#eolrn c_"ocfcets‘r?eﬁctoyptehel ﬁ%eenhbaeerd 2[43 abneA }rhrean%lesdc%te? % #%%%i {%%Y%lal end of
the body in order to articulate the body to a body of another adjacent car

and to transfer the | oad pfe%ge body .on common support bogjie to that
other calrt, "ieh BRSuy?REH C ATt et fé}eerfé?aﬁo : ‘?%iﬁ‘SC%rH’% T 119 o%s- menber
havi ng ar&ntdalbdRor tiiu eyl 4 wo3 [aderal Pordu ofse dbmeenEs@l onportion
being provided in order to carry a nenber for ,
: tunnel to be widened in ‘comparison with the embodiments
having brackets. Furthermore, the mass/cost gain is greater
in those embodiments owing to the lesser weight of the
cross-member relative to the brackets, whilst retaining
adequate mechanical characteristics. Furthermore, the
longitudinal dimensions of the carrying structural element
are smaller with the cross-member than with the brackets,
which reduces the spacing between the adjacent cars and

which allows the length of the set to be reduced or each car

to be extended whilst retaining the same length for a set.

Dispensing with the brackets further frees space between the
bodies in order to receive equipment or to allow the passage
of cables and conduits (power supply, communication .. )

between the bodies.

The lower cross-member advantageously comprises the means
for mechanical connection to the bogie, such as the
articulation member. In this manner, the necessary
provisions may be carried out to the carrier body end
structural assembly before it is fixed to the body, which

facilitates the construction of those provisions.

Thus, the invention generally relates to an end structural

assembly of a rail car body, the body comprising a chassis,



articulating the body to another body, and each lateral portion being
suitabl e for being supported on suspension devices of the body on a bogie,
such as, for exanple, pneunatic susgg sion di aphragnms. The invention al so
relates to an articul ated set having car conprising a structural assenbly
of this type, being supported by neans of the lateral portions of its | ower
cross- nenber on suspension devices. The advantages associated with the use

of a crossJdmhgld 1RAAeEddeOr dafe t&d@%&%{dﬂlﬁ%pmé%@wp@@ﬁwns in
place of brackets are obtained just as well with a netal cross- nenber as

with a @rfosté%ﬁp@r iedredatted Ha omeagsssiate 2 fmntitaidinah omé ¢f ece or
b h
y nmeans f ure J&ﬁ]ougﬁiﬂ] i dfL A et?)d(agv R& éifk?c?&y negber having a

box-1i ke struc e Cross- rre er ¢ osed nposite material s
will b@nqtgmreradj‘ﬁwritomr aros SSarerzers fier ddmstlrcmxi ealf floen lscpféyelon

al um ni mcongt{ L%}m Effg)rgvﬁ Il%}/qloer tcoor%oasd g’eﬁ}{&[ ega{lal Héés kg(l)éys&rlgt ed in Figures

10 and ,a Se conpose row o cars,” conprises a first

car 172 stmhcrursdcaicneart Ihtmhi ciharase Ja:djeace:ruqswmterdoémghzevilﬂ@ ahich is

comon to the two Qcars 172 174 1 The ¢ rs 172 nd 174 arg illustrated
r

before &<E¥HYy R HEy s 197° T ?Jiai‘lstp S YAt er body end

assenbl yodrk W0 IR i lPRfo il diss - e ndaefe 6 d Scamqylaiembml@ebefsupported, by

nmeans of its lateral portions 36, us Si on devi ces 178 ich are
i nt er posEt athadema He' S thartt Lﬁ%la%géﬁﬁ) @) £ gach latera

portion being suitable for being supported on suspension
devices of the body on a bogie, such as, for example,

pneumatic suspension diaphragms.

The invention also relates to an articulated set having a
car comprising a structural assembly of this type, being
supported by means of the lateral portions of its lower

cross-member on suspension devices.

The advantages associated with the use of a cross-member
provided in order to be carried on the suspensions in place
of brackets are obtained just as well with a metal cross-
member as with a cross-member constructed from composite
materials, in one piece or by means of shell-like assembly
in order to form a cross-member having a box-like structure,

though the cross-member composed of composite materials will
be lighter.

The lower cross-member is constructed from steel, aluminium,

aluminium alloy or composite material.

As illustrated in Figures 10 and 11, a set 170 which is
composed of a row of cars, comprises a first car 172 and a
second car 174 which are adjacent, and a bogie 176 which is

common to the two cars 172, 174.



chassis 179 of the bogie 176. The second car 174 has a carried body end
structural assenbly 14 which is conplenentary to the carrier body end
structural assenbly 12 and which is p@qvided in order to be articulated to
and supported on the carrier body end "assenbly 12. The cars 172 and 174 are
illustrated after assenbly in Figure 11, in which the body end assenblies
12 and 14 of the <cars 172 and 174 are articul ated to each other,
respectiveéycafbelcarshedibodyrendl assepbtydl¥efsrauppeehedy an the carrier
body end_assenbly 12 and is articulated with respect to it about a
substantFégF§ev%¥tical axis. The structural assenblies 12 and 14 are
connected in the manner illustrated in Figure 6. A sealing bellows 180 is
arranged between the free ends of the communication tunnels 22, 106 of the
assenbl i EBe19inpl cay 1322 hepapnerIrigRdlefyuendr aFsgslenblly FiPpeof a rail

car body; ,9f, thestypembBtendedst grRe:hLyedot Beaslippai-tudi nal, gadnrsof a rai
car body ?2) conprising a chassis (4), a roof (6) and lateral faces (8, 10)
form ng aftubsl hatecel| pestasnso3€lose Puspenshan Hemgcesdilddl weagh in

order to ti e 2 o] ] nt, car and to
transfera?%eiﬁgé §?g§hgggg§§g(§?g Fgrgggﬁégﬁs%g%%??ﬁgoggegﬁﬁa% is common to
t hat ot hehassas, 1¢Rapactkei bedienlthat it conprises a | ower cross-

The second car 174 has a carried body end structural
assembly 14 which is complementary to the carrier body end
structural assembly 12 and which is provided in order to be
articulated to and supported on the carrier body end

assembly 12.

The cars 172 and 174 are illustrated after assembly in
Figure 11, in which the body end assemblies 12 and 14 of the
cars 172 and 174 are articulated to each other,
respectively. The carried body end assembly 14 is supported
on the carrier body end assembly 12 and is articulated with
respect to it about a substantially vertical axis. The
structural assemblies 12 and 14 are connected in the manner

illustrated in Figure 6.

A sealing bellows 180 is arranged between the free ends of
the communication tunnels 22, 106 of the assemblies 12 and
14,



menber (16) which has a central portion (34) and two |lateral portions (36),
the central portion being provided in order to carry a nenber (24) for
articulating the body to the body of the other adjacent car, and each

| ateral portion being suitable for béPng supported on suspension devices
for the body on the bogie. 2. Assenbly according to claim1l1, characterised
inthat the |ower cross-nenber (16) is constructed at least partially from
conposite material. 3. Assenbly acceqdipg to claim1l or claim 2,
characterised in that the | ower cross-nenber (16) is constructed in one

pi ece. 4. Assenbly according to claim1 or 2, characterlsed in that the

| ower cross-nenber 6 rlses a Iowe | (42 per. sheII
(44) vvhlchiare s&p(esﬂilr)lrflﬁ%se (‘fs conferqEI aellcrcoasrs man@

box-1ike struct the. tzde ant,@mmm)lqo amca?ldqemig sle ) aarlpr@’ne:mima*ﬂe emcbcedi ng

cl ai nB, character.ised t hat o) i ses a nenber articul ation
to another body°énd ﬁ%;ﬂctci?rralbo‘ié’ss@bﬁ?"{%sﬁr@ 4 fé}f‘ %1 )o't Her adj acent

car, the articuoatfi qm)nmemeen {t2h)abaaed i pged 1o tﬂw_crm\@ra assrenber
(16) 6. Assenbly accor di ngc to claimb5, characterised in that _the | ower

cross- menber (16F1comr ifsedC SRR tife aty ety lanD HRRr §9%) 1 recess
(40) for receiVifgera tuRNT ORI Mhd Ky Wi ich d s igdgnded dotieer

adjacent car and to transfer the load of the body (2)
to a body support bogie that is common to that other

car,

characterised in that it comprises a lower cross-
member (16) which has a central portion (34) and two
lateral portions (36), the central portion being
provided in order to carry a member (24) for
articulating the body to the body of the other
adjacent car, and each lateral portion being suitable
for being supported on suspension devices for the

body on the bogie.

2. Assembly according to claim 1, characterised in that
the lower cross-member (16) is constructed at least

partially from composite material.

3. Assembly according to claim 1 or claim 2,
characterised in that the lower cross-member (16) is

constructed in one piece.

4. Assembly according to claim 1 or 2, characterised in
that the lower cross-member (16) comprises a lower
shell (42) and an upper shell (44) which are
superimposed and which confer on the cross-member a

box-like structure.



arranged vertically between the articulation nenber (24) and a
corresponding articul ation nenber (108) of the other body end structural
assenbly. 7. Assenbly according to clain15 or claim6, characterised in
that the articulation nmenber (24) is gt | east partially received inside the
| ower cross- nenber (16). 8. Assenbly according to any one of clains 5 to 7,
characterised in that it conprises at |east one |ongitudinal thrust beam

(18) whichsg s finxe@na it hecaennrtiomnemmer d24horptdesdongr cross- menber
(16) and which is intended to extend between the artjculation nmenber (24)
and a rail car KR hasdiadaqHr isfhrids T i ORI HS T 3 HRERRBT 9.

Assenbly accor dimg )t G al/pi&uIChar AL U] 18R HdY Wy ddd COPPEESEsal WO
separate | ongitudinal beans. 10. Assenbly according to any one of the
precedi ng cl ai s sesidiadihat sed fiikahdto itheongre seadcerastar oneherenber

(26) Tor coupl] Rgdi® & ey SO LU g As5 elbL V1 Gled he ot her

adj acent car. 2 I'y according to any one of the preceding clains,
characterised i madsat-namiponprli®es a communi cati on tunnel (22) which all ows
passengers to pass through the body end structural assenbly in order to
nove to an adjacent car. 12. Assenbly according to claim 11, characterised
in that the tumsder(??) dccaohisig uod edl dimom cahrosateermé@rial that

the lower cross-member (16) comprises, above the
articulation member (24), a recess (40) for receiving
a suspension ring (144) which is intended to be
arranged vertically between the articulation member
(24) and a corresponding articulation member (108) of

the other body end structural assembly.

7. Assembly according to claim 5 or claim 6,
characterised in that the articulation member (24) is
at least partially received inside the lower cross-

member (16).

8. Assembly according to any one of claims 5 to 7,
characterised in that it comprises at least one
longitudinal thrust beam (18) which is fixed to the
connection member (24) or the lower cross-member (16)
and which is intended to extend between the
articulation member (24) and a rail car body chassis

(4) towards the inner side of the car.

9. Assembly according to claim 8, characterised in that

it comprises two separate longitudinal beams.

10. Assembly according to any one of the preceding
claims, characterised in that it comprises at least
one member (26) for coupling to the other body end

structural assembly of the other adjacent car.



13. Assenbly according to claim 12, characterised in that it conprises

cl osure panels (84) which are located laterally at one side and the other
of the tunnel (22) and which are intg@ded to extend transversely in order
to at least partially close the |ongitudinal end of the body. 14. Rail car
body conprising a body chassis (4), a roof (6) and two |ateral faces (8,
10) which each extend between a |ongitudinal edge of the roof (6) and a

| ongi t udi nal1 .edges RfmdiRe JatyrLhassis ) .on<chaff aterpsesedinghat it
conprises at |east one bady end structural assenb %ﬂ%?accordlng to any
one of the pre@diimy cldtHRCEHSTS ¥ Xt ot q%%@é% nal  end of the

body. 15. Set comdutinth@idd rédnfar @) aseapnd Xaks Wi € @G &1 s adp acent
and whi ch each have a body |ncludué? a body chassis ( , a roof (6) and two

| ateral faces (@assldahrw atllﬁ)d? nh 3l tds$¢biioikars, the
first car (172) JFH@ qxg 5?9 dﬁﬂgﬂﬁ?%ﬁﬂply (12), according to any
to

one of clains a Iongltudlnal end of the body of
the first car and mhich |s supported on suspen5|on devi ces mhich are

| nterposed het wen,g106 oLl sty RoW 2% £ pESenbly,L32) ang 1he hopi e, the

second car 74) aV| g a carrie y end s ural “assenbly whi ch
is fixed to a | o ttudinal E1) of s tden podyctodd ﬁtmmse@mmdsrae the carried
body end StrL““‘ﬁ;kerl§fe”bly (14) being conplenentary to the carrier body

13. Assembly according to claim 12, characterised in that
it comprises closure panels (84) which are located
laterally at one side and the other of the tunnel
(22) and which are intended to extend transversely in
order to at least partially close the longitudinal
end of the body.

14. Rail car body comprising a body chassis (4), a roof
(6) and two lateral faces (8, 10) which each extend
between a longitudinal edge of the roof (6) and a
longitudinal edge of the body chassis (4),
characterised in that it comprises at least one body
end structural assembly (12) according to any one of
the preceding claims, that is fixed to a longitudinal
end of the body.

15. Set comprising a first car and a second car which are
adjacent and which each have a body including a body
chassis (4), a roof (6) and two lateral faces (8,
10), and a bogie which is common to the two cars, the
first car (172) having a carrier body end assembly
(12), according to any one of claims 1 to 13, which
is fixed to a longitudinal end of the body of the
first car and which is supported on suspension

devices which are interposed between the carrier body



end structural assenbly (12), supported on the carrier body end assenbly
(12) and articulated thereto. 16. Set according to claim 15, characterised
in that the carrier body end structural assenbly (12) and carried body end
structural assenbly (14) have conmuni (? tion tunnels (22, 106) which allow
passage fromone of the first and second cars (172, 174) to the other.

end assembly (12) and the bogie, the second car (174)

having a carried body end structural assembly (14)

which is fixed to a longitudinal end of the body of

the second car, the carried body end structural

assembly (14) being complementary to the carrier body

end structural assembly (12), supported on the

carrier body end assembly (12) and articulated

thereto.

16. Set according to claim 15, characterised in that the
carrier body end structural assembly (12) and carried
body end structural assembly (14) have communication
tunnels (22, 106) which allow passage from one of the

first and second cars (172, 174) to the other.





