;N _e3e#@=<4pj 6T+3) WO 02/058981 A rail vehicle carbody of nodul ar
construction PCT/ SE02/ 00109 The pem u ion relates to a nodul ar
concept fqr()@/(ﬁgqslpody of a rail lmmm llllmmmul{el n all modylGsseasfoing
structural. 10 15 25 BACKGROUND TO,[LHE,.!I NVENTI ON Conventi onal rai |
vehicl es often have a carbody constructlon conprising a | oad bearing
framewor k of |ongitudinal, vertical and transversal beans wel ded together.
An outsi de panel of flat or corrugated sheet naterial is welded or riveted
to the beawsail Velsitleatarbgdyret motalar cengthustied bet ween beans and covered with
an inner panel. This kind of conventional carbodies is inpaired with a
nunber of drawbacks: The assenbly is inevitably sequential, which nakes

|l ead-tinme and assenbly time |ong. The assenbly is also vulnerable to del ay
since the HXbredeRt fvedflof AR 182 Mbaliaf Eohddt fol &' 8aRIG! Hraf WRhicte

. finished. The ergonom c and logistic conditions of the process are
difficdt.whedeih alymodulesiamestrmdgrahet i ¢ and constructi onal weaknesses in
the finished car body. The weight of the vehicle is high since a great part
of the matBACKGROWND M@ THENNVENTION ural panel s and isolation. The walls
are thick since heavy beans are needed to support the structure. Many train
manuf act urggsvdritivnaPraioleticl®s Res RRvavatdar Edtistruaebn cdMprisiy £ lod- by

i ntroduci ng a nodul ar carbody. The patent US 5, 797, 646 descrl bes a nodul ar
rail or rokeeringHramewark af losgitudinal, verisal and hansvessalheammmeldegonpri si ng

f I I

Lo oIy Yl BaBelf Bl b Ehiahelehbe A S LARKR dyefbd "2
non- stuct terthe beamss Indulativey siatsrial@d placéd between\bednd BAHGIRRK WItH ab
E(12/11U 1 (19 A d| sadvantage with this construction is that very high

forces haviBNebP®eel aken up by the structural parts in case of a frontal
collision._If large parts of the sides are non-structural the entire |oad

nust be t akkis king efcanventional carpdigs isimpadiediith 8 numher ol diawhacksPThe05366
AL shows a,g Gs%ﬂrirﬁl{/g He@ﬂalﬁ& gH@ﬂi&’U\@blgrﬁa él?ess Ig%d 51%@%8‘@(%%515&;%@“0 nels.

The Ionglt% dges o panel "are ri nected to
t he corresphadssgnbingiadlisaivuinérabligrsdaliy tinee dlg acrindperatien s:abtyotrtmns of

continuous wel din Prior, art vehicl|es signed this suffer from

ol | ovithng siARR0 ABKING RiGVisUAGNEHE FDiSTaEST 5% PIEANGAP SRd bastt Reraiions of "°
weaknessestHe(r)erQg%ézgfgsa,ﬁgﬁqtl on; and the 10 construction does not permt a
hi gh degree of -assenply since electrical fittings, paint, trinmmngs,

d t
R T s SR st edhoanarl o

obtain a chodhody with thin walls for

The weight of the vehicle is high since a great part of the material constitutes non-

20 structural panels and isolation.
The walls are thick since heavy beams are needed to support the structure.

Many train manufacturers try to solve problems with conventional rail vehicles by

introducing a modular carbody.

The patent US 5,797,646 describes a modular rail or road vehicle with roof and
25 chassis that has sidewalls comprising frames. The frames are the only structural

parts of the sidewalls. A frame could be covered by panel or could include

windows or doors. There are also non-structural pans of the side walls that

LT
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comprise panelling or windows

®



| arge i nner space. The walls should be uninterrupted by struts, beans and
framewor k. The | arger inner space nakes it possible to seat nore people or
to increagg pasgapger confort. Another object is to avoi d ppglGiyhgs9 as to
elimnate the structural weaknesses 20 and the irregul ar surfaces

i ntroduced %wel di ng. Another object is to mage production time and | abour

effecti ve. advagtags with dis 5pnsiayetion i hatynyBighderess haws. Qﬁéﬁbﬁﬁi up
Anot her obj \Y% t he
materal CRL Tt RENEE bRS: BFh BhicioliRn Mttt SRflo BS el guer
wei ght gi vesn-2fuskevarthé eptisd boadenestibectakes uptbyatherrediiard chasdis élemedntsl |

. lower inpact on wheels and axles and | ess wear of rails. The present

i nvention Thé abeamient EPNIBDH386 ARshody afoohstrattioryehars brsulandefegi®t hod to
manuf acture t he carbody. The_roof and floor are separate, one-piece

. struct it al @l%ﬁﬂp@uraw@neiﬁna hellepgitusisal edges wheaeh skyeluralpanet arevigidly c al
t t I t
el toe 5 SENRERR 1B CBRnpORa SIS ot FRE SRR 7LD "

i ncl ude a oor ow and’ t hen
const i t ut emeansldf contiiaus weMir@. U2/ f | S8981 PCT/ SE112/1111111"') Addi ti onal
el ements close the structure in the ends form ng gables, driver's cabs or

ot her end PtibHgk %ﬁ@le%@ﬁﬁw&! fienag sdienPdmapstiodwihg cﬁéwaiabks tWelatﬂ@
| ongi tudi nal strength of t vehicle, but contribute mainly to the

cross- sect inyeduces s@h@ural@mdtae@ﬂa%tlcwwne*aﬁ@s inihesganstiugtiens amddhal so

i npor tgnt r oy +.T ntribute
mai nly {:ﬁﬁstf%ﬁah U ?rﬁgltt %gﬁ%'t% 'ﬁ&dga{e%e&vseb Q mﬁgﬁg%gﬁﬂéﬁl es and
end str uct fitings Cxiit, umﬂmgﬁalmhdoWQamdilethyrmnm@M teaxafo 15d rR0eidd ftervel | as
possible internal reinfgorcenents in the formof partition walls. The fl oor

and roof nBBUVEING PYRIRBUr se both | ongitudinal |y and transversally
strong. , 10 Stiffening nenbers could be integrated in the roof and fl oor
nodul es where extra strength is needed as for exanple in connection to door
nodul es and bogi es. The stiffening nenbers could be beans of steel of the

sane t hi ckBESMARY OF TIEINMENHOMN . The flexural resistance of the wall
nodul es, the roof nodule and the floor nodul e together with the door

nodul e5 coOnpastieat witht therpresemtridvéntiooris to obtaimaaattodyt witi ¢hio agdls fevhi ch
effectivel rotects passengers in se of, der ment e wal | .nodul es
Shoul d be. 1899 By sPebe IR HELS shad Bariutaeti eV Btiikse PERmerdran  y 20- 80
mm t hi ck. ﬁamewrlarrﬂﬁeé|a¢§ert.ﬁﬂéys;§ac@%a@éﬁwa§élbbé ot MrbeRopRy Sragi es have
a wall thickness of 72 nm Depending on demands on thermal i nsul ation and

strength, HciRAYe passengaEeNat.el enents can be nade with a 20 thickness of
20 mm but a wall thickness of nore than 30 mmis preferred to facilitate
the fitti nénomamobmm; toravoid wetding so asftaetfiminatadhvestraguralivaakniesesdul ar

i vi g F@%%Pﬁe?dél\%%r’aﬁ?%?ﬁiﬂd@’%éW%#%aﬁgged??oﬁ‘éd%ﬁﬁl Z”?t can be

renmoved an aced b : ul d.al so eto
‘- desi gn ?ﬁ@t‘?@éwﬁacy%ﬁoﬂaﬁk%ar@%ﬁﬁmﬁma@%eéeﬁsctm iR SRIRePS by
di fferent hayay tahn?jﬁ y@egpéhtpgsggm@g_ into the wall nodules to contrl but e
to the shearing stien h or they can be fitted in, in such a way that only

very smal | Ahe{h%(??bg{j.st{oa@at,% gLt BEIl Aol grﬁﬁkrﬁéaﬁ%m@' CF THE

DRAW NGS Fi gur e OWs an exp oded “vI ew of I'ar car y according to
t he i nvent that does not contribute to the strength of the vehlcle A lower weight gives

25 several positive effects such as reduced cost for fuel, lower impact on wheels and

axles and less wear of rails.

The present invention relates to a modular carbody for rail vehicles and a method

to manufacture the carbody. The roof and floor are separate, one-piece structural

elements: roof and floor modules, which together with vertical structural elements
30 form a carbody structure. The vertical elements can include a door and then

constitutes a door module or a window and then constitute a wall-module.



VI' O 02/11; 8981 Figure 2 shows a door-nodule. PCT/SEQ2/11U (19 Figure 3
show a carbody with an internal reinforcenent for cross-sectional |oads.

Figure 4 §fpysisdogal | nodul e constructed in sandwi ch mat gré;églﬁw, 0

termnations and internal stiffening nmenbers 5 DETAI LED
PREFERRED EMBCDI MENTS Figure 1 show a nodul ar carbody for rail vehicles
accor di ng Addiiopakglemests elase therstivctdfe indbeiangds i0IHRG gabless driverdsy calosipr i se

a roof nod -ﬂﬁg I ) r nodul es are
separat e, ghgt_h%rggg szrtu Et@t%ra %Oa%%gﬂgﬂgghgﬁé?ﬂﬁgggﬁggmcirﬁ%m)dul es form
a carbody kingitatinabstrériith of e vatidleebutcaontritgtb wdgink tdahe ceord-ddrtional
constitutes a door nodule 8 or a wi ndow 17 and then constitute a

wal | - modul &trength ottheearbory. (e endstrurkiesare plsodmeptapiior the integrtv®pri se

an uppeg f protruding in the joint area behind the adjoining nodul e
. for di ?fri hﬁ]ﬁgﬁgaﬁ%ads. 15 The nodul es can be arranged with internal

stiffening nber s as_s in.figure 1. The stiffening,. nenbers could be
o1 aced | n THE PalgToftlas eeRtmity b it Brol ifinRlensat Bl idant Bor
nodul es or dabevedbRgi % erld§trsdtifdsedtintgb ute MhginFy t6aké dradlsssbdignhfrdrRfh bel ow
wi ndows to support and facilitate the nounting of seats. 20 Additi onal

el enents cP8Elhaspegsitie intewal reinfpscernentsip the faympeltnastitiornwalls uThe fledrs,
driver' o F dul e that
Compr | ses. SN 1851 ds SR8 o bolSh HoRt IchonGRUI afa TANKFe SaMP a8 ca' 1o

mai nl y1beabtiffening menbernaduld badstegiizied dothe wofluhé $loar modangs! whélkeyextra
pre-assenbl ed and tested with door-bl ade, door 25 operating machi ne%é 23,
el

and seal b8trGRER ispepded agder axamprIsH cpARRCtionde dasamadulemand bpgiesi Wi th
pai nt or t géisp;: r I i : i S equi red
details be% gﬁn'ﬁﬁieié%ﬁ#ydo@tg Héﬁ%ﬁ?gﬁﬁ_&ﬁ%@%ﬁﬁﬂlﬁgﬁ%% {(Baén&f)ré fully
equi pped wmdtemalntloevBexwhbmsistaade 6f theiwalbmobeks| thg def moelje and trdufldesy and

d ti | it when 30 ired. t stryct f ts,
hel ves andEbiboBhet M REneaely od 6+ bhERemtE I heEahddbrtiatorR a "o °
(12/ (165 81sfrerld Sade, Wlidh blidctively phitedts QRaiss 56n tasé erperiiflent.

pre-assenbl ed and provided with a floating floor arrangenent; an inner

floor that TheSfalitiod@BRsABUR anifdHIF thih RRRS, .sfth@?én 'tﬁtoﬁmé Rddile N

carpeting. The floor nodule, 1n another enbodi nen e 1nvention, also

i ncl ude t hpreeablic2d-8amamathitkumtie thinnest afdadayie nonwandionally camdtiunged t r act i on
equi pnent, converters, transforners,-pneurmatic stemetc (not,shown). The
roof nodul 8a%§déﬁssjbav(?o$ﬁ’ﬁg{&39@ﬁﬁse§fa@g@%{@%P'W_‘f"# n dera quﬁhﬁfmé\gs,

venti | ati ofhsifRAIBA ad® Jteingtx aWhE ofbfrustOrd icldrABhidCanRAAbdSyitra r  ducts and
air distribution neans, internal and/or external panels, trinms or coats of

pai nt #hd thigess@f LOpmy Byt a wallithickgeso et @omtanoH:s MM e prefrired 1 coul d
al so be prg;ARSRTRE fitlingfSAndows in the walls.

A further advantage with the modular concept of the invention is that wall modules
and door modules are individually replaceable. If there is local damage to one
module it can be removed and replaced by a similar module. It would also be

25 possible to re-design the vehicle after some years of service to have more doors

or a different layout.

Windows can be glued into the wall modules to contribute to the shearing strength
or they can be fitted in, in such a way that only very small forces are transferred to
the glass.

30 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows an exploded view of a modular carbody according to the
invention.



pant ographs could be included in the roof nodule. The segnent of a carbody
shown in figure 3 has an internal reinforcenent 31. The reinforcenent is
arranged (@ §Risfdgy contribute to the cross-sectional strengds@bodoyehicle.
The reinforcements can be used for very long vehicles with long intervals
15 between _doors and gables. The reinforcenent can coincide with a
partition WEUe 2hewsa gaPEModsie-wal | is wanted in the vehicle. In one
enbodi ment of the invention a sandwi ch material is used (see figure 4) with
an out er nEigure Sidhowia caghpdyrkith aniintgrmad reintorcemeantier crassrsetionaldgadshe
sandwi ch material, which has very good structural, acoustic and isol ating
20 propert Fé;mre i453hmms‘ aamlﬂlmodmﬂecd:ohetru@adtirssamdmiahlmamtedal with teroohatiodul es
and fl oor g , bf’@ could al so be used in reinforcenents or end
structures? tPﬁ’Wé?' FUNGINYBBP® al so be included in this kind of sandwi ch
. material to protect the core and to facilitate joining of nodules. The

| ayers ®f the sandwich are preferably joined by viscoelastic glue that have
vi bration danpi ng properties as 25 well as good bondi ng properties. The

gl ue can aDﬁTﬁﬂbEBdaES@IFHEﬂ(DN@H’PREEEBBED\/EM‘B@D&&ENESng purposes. In yet
anot her enbodi ment a sandwich material is used with netal skins and a netal

honeyconb Eiguee 11shopet naodhildwecarbotip ébrmaihvelkiolesxaocoddidg & arpjreieumdpr ofile is
used. 30 Joi ts bet Bthe iff.géentm%%rts of . thev hlcCLﬁS e Wwth
col d ot ho8EPogiment aiifis Myeniion; Tas cariody somprise ind madue danda oen so
cal I ed HucksRpid $.Mhe fr&@tmoduléﬂan@f%r@ﬁo’%ﬁ:?&la%céférﬁ%%@bﬁgﬂd?@%@é@u&uﬁ nd of

grooved fastening neans that are deforned to ] Oi nt e edges of the
nodul e$0 ar elgmepatiat togethenwithgaddiges form adgebasly sthueture masw@ modules and

to receive the ni nmea The int could al ncl ude, a aIi means
arr anged & 68 ke Mol AR Tren Pondfulh Ttk pdd8 A Sia ik T2 2k ifethe
struct ural céasmiutath waliGhodulé 857 . EithdrtRé wafl dhdaLileS BPtHeS@oct rRbAMBS cah

vi scoel astic material placed in the joint at sone distance fromthe joining

means.  \Voonerse anggper depgedBmuviretiog/in thelipintairga bahindrthe egjdininga
rai | bound I construction conprising a floor nodule (1),
R s e

a roof nod m ng single piece, self supporting structures,

Joi nt 0 1 iertipdies Ean BEureriEiuwih Kbl S g RN 5 Hidin odul o

and at thefiglsée1 tTheastiffehiny Mengbereicoukbbe placEd i tHy rdof nidtiudnang flbbet ur e
characterised |n that the vertical elenents conprise wall nodules {6, 7

and door niRfiues to take updlogfs BRIWRRN deydurddles ok abave begissef e ﬁ’@ffe%'ﬂguct Lr al
parts rmal ”'n%frfl?&% é,‘o’&'fﬁ hisd bteqﬁéﬁ%dsee{?@ﬁ WiRdW f@éu;ﬁc{rﬁ'&% Pditate ﬁevleh' ;' e,

and which wa ul'es are t suppor I ng ructures an
cont ri but esnauntinpefiseats. t udi nal strength of the vehicle, and that said door
nodul es and said wall nodules are the only structural parts of

20 Additional elements close the structure in the ends forming gables, articulations,

driver's cabs or other end structures 2.

Figure 2 shows a door module that comprises a doorframe 21 and door blades
22. The doorframe is designed to mainly bear cross sectional loads. The door
modules are completely pre-assembled and tested with door-blade, door-

25 operating machinery 23, and seal between door blades and doorframe. The

module can be provided with paint or trimmings.

The wall modules are pre-fabricated with most required details before the
assembly of the carbody. The wall modules can be fully equipped with windows,
electrical fittings, heating devices, air ducts and decorative panels or paint when

30 required. Support structures for seats, shelves and compartment walls are also
possible to pre-assemble.



15 the sides, and that all joints are made with cold joining nethods only.
2. A carbody according to claim1 wherein the door nodul es conprise a
struct ur alyfiRRkgdsi ame Wi th a door nanoeuvring device and acgReh/Rhase
nmounted 20 to the door frame and a seal ing neans between sai d door - bl ade
and door franme. 3. A carbod ord|

modul es cohfe flegr @Pdp@d§f3° a&r@cP m%l%ap?—p}oﬁégﬁwv\g |r@§§)q\/\xﬂ/a![lh
required féﬁéﬁ%eﬁng tithdh u1°82?%§l et &aa&gem'@gahélmcﬁ%@m@gvm dg

cl ai mwherein roo IS pre- ted and provided wth all
fittings awihtarpaing5. A carbody according to any preceding clai mwherein
~the floor nodule (1 ) conprise an inner floor that is fitted with

car pet i ng. TR® floor MoBulk]l # 4A888B8&mBGHINTE It thE irivENgos, aldo dralddzdiheaccor di ng
to any preceding clai mwherel n the floor nodul e conprise an underframe and

.ulnfle_rf_ meUReRITBMENd vndﬁrfr@m%wpa*@é%ﬁmmaspebmﬁ;twﬁela@nwmra.][n\m&re.n
1

huck. B%)Pti SRR trarSRSIIcES, Hfura e SyRetbetd (R shoiy 20 1S OF Br mﬁ st a

v Scoe! oot 558 B PHSE PR TRl o

struct ur al yestiatbrameans Rsdbdi exsmple al@ccbﬂitﬁh@ﬂ:ﬁ@@ﬂ?ara@us /hncdudn@d)ndmcor di ng
to any precedlh‘ﬂ% cl ai m wher ei n at | east one reinforcenment ggaced
i

on the i nsfigibyfiopmeeans ianal aRpOR eP‘Eﬂ’ﬂ@'d?ﬂf‘@rﬂ%ﬁﬂmﬁlﬂfﬁp?tsc@rﬂqm%ﬁ% Rto t he
cr 955 Ct h)ﬂpﬁel Ehgradily &fanl:ﬁﬁ?ng %@Hﬂ&%d‘?ﬂ% égﬁ"& QISQ)‘Ebcﬁ’ ﬁl’g %ége?r?cﬂg 8te

c0|nC| a partrtron accor 0 any precedlng
claim V\herﬁan'itogl'w)h%dduldrbduﬂcmded mdherrodfuhedalled/ or floor nodul e conprise
steel skinned sandwich material with an insulating core. 20 11. A carbody

accordi ng TRe %@grﬂé’h@@ﬁd icAgbddlyahowihiarfijuie Bheaswed Interdlitesfordepsdntraid The
and/ or fl oor ul e conprise steel skinned (41,43) sandwi ch materi aI W th

an i nsul at Ieigfosesneentip prianged & mainly |CQH§'b@tht<M‘§99 crgps-seetiona eengtd of& ned
by adhesi V?elyéf@ Fhe r&ihflrBahbARSA Fe ALEARSIAA forflf Rirfidbs Wi 167G tdRiaR ! 2
m a e, W ndo 2.

and to for nts to adjolning nD or end structure
car bodis acbetw:éeng:idars ang gﬁbleshé" hel ralmitsrcasmﬂm chpceintidehwitinal gartitiatuivel, r oof

nodul e and/ or fl oor...nbdul e co ' te sk d (41, 43 d h t I
Wh an T nbBead PSR WA is R SanBAERIR nomber s (10)) 30 VA" © 05/ (1

RO81 PCT/ SE02/ (1 (11119
In one embodiment of the invention a sandwich material is used (see figure 4)

with an outer metal skin 41, an insulating core 42 and an inner skin 43. The
sandwich material, which has very good structural, acoustic and isolating

20 properties, is preferably used for parts of wall modules, roof modules and floor
modules, but could also be used in reinforcements or end structures.
Terminations 44 could also be included in this kind of sandwich material to protect
the core and to facilitate joining of modules. The layers of the sandwich are
preferably joined by viscoelastic gl.ue that have vibration damping properties as

25 well as good bonding properties. The glue can also be made electrically

conductive for earthing purposes.

In yet another embodiment a sandwich material is used with metal skins and a

metal honeycomb core.
in yet another embodiment an extruded aluminium profile is used.

30 Joints between the different parts of the vehicle are made with cold methods,

preferably with rivets or bolts or most preferably with so called Huck-bolts ™, that



13. A carbody according to any of the clains 1-10 wherein the wall nodul es,
roof nodul e and/or floor nodule conprise a sandwich with steel skin and

steel hongyr@nRgszere. 5 14. A carbody according to any of toag/sghahiTgy 1- 10
wherein the wal? nodul es, roof nodule, floor nodul e and/or reinforcenment

conprise extruged gl um ni ections. r.bod ordin any
precedi ng 214 g\f\ﬂérgém"%éﬂsz%@?g BiRaNSt ﬁath%revéqf?nq%j ﬁ)o@hl NeR 1Q g?t ?H% door
modul es  coppgdsSer tﬁ@ rH&mﬂés fakélp@aq)dré@}o BE&t Agilhfidhé RdgBefited aa;oﬂﬂﬁgl behi nd
t he adj oi ni ng nodul e, whi ch ange is arranged to continuously disStribute
| oads. 16. madutet anaite mcewertbea@mmg mgaas.car body for a railbound vehicle of

~a nodul ar 15 construction conprising the steps of: a) individually
pr e- f abri c@he juintecoule blswtidciude aasddlingmeaniiarangedgtotaikbiupysare wibdrationsdul es
and a plurality of c&ot‘%r nodul es each of V\g] h are el f sup orgﬁg%
~struct w1t al IntBeSgreogy thys iRGreasing tae strystura] Hamring: ‘§/° ePamyg Ag two end
structures I es at the
bottom to ﬂﬁ&%ﬁ)ﬁ‘@)r% d 5)[?'éep,'d]gtt &|$ﬁogf9%% @g%l?zara%g Irmhge Wt a gtéj t he side
t o adj oi ni digtameklfrorodhe @énindomeeansdul es or end structures using cold
met hods only. 17. A nethod according to claim217 wherein the floor nodul e
and the roof 25 nodule are fully equipped with their respective fittings
18. A method according to claim 17 or 18 wherein door nodul es conprise a
doorframe, a door-blade, a nanoeuvring device and a seal between door-frame
and door-blade 30 9 WO 021 (1;8981 PCT/S E112/11111 (19 19. A method
according to any of the clains 17-19 wherein the wall nodul es conprise at
| east one gl azed portion (17). to
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10% U& () - %%%Oe H‘% é%oof mogule , each forming single piece, self supporting
' structures, two end structures (2) and sides,

5  which sides comprise vertical elements, joint at the top to the roof module and at
the bottom to the floor module and at the side to an adjoining vertical element or
to an end structure
characterised in
that the vertical elements comprise wall modules (6, 7) and door modules (8),

10  which door modules are self supporting, structural parts mainly contributing to the
cross-sectional strength of the vehicle,
and which wall modules are thin, self supporting structures and mainly contributes
to the longitudinal strength of the vehicle,
and that said door modules and said wall modules are the only structural parts of
15  the sides,

and that all joints are made with cold joining methods only.

2. A carbody according to claim 1 wherein the door modules comprise a
structural door-frame with a door manoeuvring device and a door blade mounted
20 to the door frame and a sealing means between said door-blade and door frame.

3. A carbody according to claim 1 or 2 wherein the wall modules comprise at
least one glazed portion (17), and is provided with required fittings and trims.

25 4. A carbody according to any preceding claim wherein the roof module (3) is
pre-fabricated and provided with all fittings and trims.

5. A carbody according to any preceding claim wherein the floor module (1)

comprise an inner floor that is fitted with carpeting.
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8. A carbody according to claim 7 wherein the joints comprise a viscoelastic

U& () -
U&' () -
U&' () -

sealant placed spaced apart from the rivet or bolt in the joint, which viscoelastic
sealant is arranged to contribute to damping of structural sound and vibrations in
10 the carbody.

9. A carbody according to any preceding claim wherein at least one
reinforcement (31) is placed on the inside of the carbody, which reinforcement
mainly contributes to the cross-sectional strength of the vehicle and which

15 reinforcement coincides with a partition wall.

10. A carbody according to any preceding claim wherein the wall modules, roof
module and/or floor module comprise steel skinned sandwich material with an

insulating core.
20

11.A carbody according to any preceding claim wherein the wall modules, roof
module and/or floor module comprise steel skinned (41,43) sandwich material
with an insulating core (42) and terminations (44,45), all of which are joined by
adhesive, which terminations are arranged to protect the core material and to form

25 joints to adjoining module, window or end structure.

12.A carbody according to any of the claims 1-10 wherein the wall modules, roof
module and/or floor module comprise steel skinned (41,43) sandwich material

with an insulating core (42) and stiffening members (19).
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sections.

15. A carbody according to any preceding claim wherein at least one of the wall
10  modules or the door modules comprise an upper flange (18) protruding in the joint
area behind the adjoining module, which flange is arranged to continuously

distribute loads.

16. A method for manufacturing a carbody for a railbound vehicle of a modular

15 construction comprising the steps of:

a) individually pre-fabricating a roof module, a floor module, a plurality of wall
modules and a plurality of door modules each of which are self supporting,

structural, single piece structures,
b) individually prefabricating two end structures, and

20 ¢) joining the door modules and the wall modules at the bottom to the floor
module, at the top to the roof module and at the side to adjoining wall

modules, door modules or end structures using cold methods only.

17. A method according to claim 17 wherein the floor module and the roof

25 module are fully equipped with their respective fittings

18. A method according to claim 17 or 18 wherein door modules comprise a door-
frame, a door-blade, a manoeuvring device and a seal between door-frame and

door-blade
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