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45 the downward load created by the portal projecting outwardly of the vehicle box. The upper
pivot linkage support can, if necessary, also help to support the weight of any passengers on the
‘ 50. walkway. The walkway pivot linkage support permits both bridge members to be constructed 50
_pivotably about transverse axes, without one fixed bridge member having to perform a support
function for the other, because both bridge members are supported by means of the pivot
linkage system. Preferably then one of the bndge members is movable integrally on hinging and
~ rests directly on the pivot linkage support (this is conveniently the first bridge’member) and the
55 other one of the bridge members is subdmded to hinge mdlwdually and rests on top ofthe - b5
other bridge member. . '
The invention facilitates safe and comfortable use of the passageway by the passengers who
are rehably protected against any. effects of the weather or the enviroment by the surrounding
rubber membrane which also surrounds the lower walkway. The bellows or membrane seals the
.60 passageway against draughts water, snow, dust, sand, smoke and noise. This type of sealing is 60
' significant especially in air-conditioned vehicles due to the good thermal and acoustical
- insulation it affords. Finally, the effective seal makes it possible to dispense with additional doors
at the end of the vehicle box and/or compartment doors which is advantageous with respect to
weight as weli as to cost.
65 An advantage of the passageway system using portals accordmg to the mventlon is. also the 65
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coupler of another box.: The guidance provided by the couplers in a longitudinal and transverse - .50" o
direction may be separate from any support function and the plvotal connection then serves e
solely to maintain a single defined posrtron of the passageway even during transverse - -
. accelerations when the passageway ‘is substantially supported by an upper support. system for e
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55 pivotably connect the portal end member and the coupler. - - . 55
In order to relieve the coupler from the load of the portal and to permlt suspension of the . IR
portal on upper carrier. arms of the upper pivot Irnkage support system, a preferred embodiment
provides that the two upper pivotable guiding arms have a path-llmltmg stop located at their . -
- common joint whose effect is to cause both guiding arms to constitue a ngrd suspension beam = '
60 which is itself supported by two slides.:In this way, the load is drstrrbuted in approxrmately .80
S equal parts on two upper pivotal arms mounted on both vehicle: boxes. L o
In order to permrt a transfer of the entire weight of coupled portal to “one of the two coupled
vehicle boxes in case the other of the two boxes experiences a failure of, say, its pneumatic
suspension, it is possible to mount path-limiting stops between the guiding arms and the’ slide..
65 The effect of these stops is to cause the welght of the passageway to be borne in such a case by 65
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65 lllustrated in Figs. 1 and 2 are the three orthogonal axes X, Y, Z of a cartesnan coordinate = 65
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09691B 6 Fig. 3 is a schematic representation of a |ongitudinal

'§ section through a passageway. formed by two portals lgH>»ee56d W 6

icle baodies and shows the faollow nn constructionalgroups.-for portals of

the invention at the following levels: 5 A The vehicle coupler

5 B. An Epa8is tsmmhtawereeentmnlQf\nsJOl(Qltuﬂmﬂlanr ction throp dsga?tsmwavl at er af

cover i ﬁ@’"&ﬁd’ﬂ‘l"’ﬁl@&%@ bEfweAﬁ;‘M‘Ep‘?’ch'%P%ﬁw shgws 'Pf°'}-W" pnstruetiopelal | i nkage !

syst emg@roups for portals the inventi e following levels: 10 The conditions
and %osskbh{é‘; fR dogbRl i Ve to the vertical support of the portals are g \
summar i zgdagd g,ég Eln réne b kllods ' €presents a pivotal "linkage network or a- "

mobi | i t ycphavalkwhfpi s pl an includes rectangular 1 5 bands which represents
rigi d el Bridpassagdweayd atenslicdoveripgradd dinkapds whi ch represent elastic 1 5
menber s BrAh gppeclceveringli ch represent el astic nenbers and circles which

r epr B enf- AN yRpes pivetst inkaped¥ste™ ¢ he pivotal synmbols are provided with tht? -
symbol 1 Jfo%\@ﬂ.to' Nohd ptgss.efeﬁés Rlatild fo3e BbrilHSL Bl B¢ @Porpﬁwars Juhllifd' |

with resp I'c representation
hel ps tOfigsg eéar@dentstamv&u ﬂuﬁkédérﬂe%rﬁ)t)r b ReobRY plan. smwnaa hcRbBEiech@arngs .

The £x3ahds2Whic Reprdsents irigitd edémérits bandll wittd toishde erals svhidhCrebiesdtd eiatic 15 ®
20 = “members and circles which represent elastic members and circles which represent pivots. GB2009691B"

7 Tabl durthgrn®re, the p-vomfar l?@re promiked) with dhe,gymbol eepeasentingithe aosgibd@ewfew

gents of motion. This symbolj

The f oleetionias s pect tg | a
i ﬁk%o representatlo ?ﬁg \I { ! he fxr:(r;c'tl |\r) tgﬂtej Par ﬁf%‘j""“ in othE[r eq;?vrmg_s T eﬁchkfo
e :

construr:tlcaw of. the

can cou or conp separated 15 The nDblllty
synbols in a 10|nt synbol have the neanlng 20 . 20 [err] rotatable
about z axis; vertical axis in pl ane of y axis.; transverse to
drawi ng 25 * di spl aceabl e in X axis; longitudinal axis in

25 The nunber of nobility symbols yields the types of joints: 30

pivotal, transmts rotation about the two S 30 ‘ot her axes
UV two-axis pivot (universal joint) transmts pivots.rotation

about third axis U U three axis pivot, transmts no torques
35 linear freedomof notion, straight |ine guidance, transmts forces in
two ot her - :



40 © . directions . - | o 40 :
area.freedomof notion, transmts . forces - sliding in third ' ,
di recti on, AT ) jOIntS 45
_freed ntof nDtron transnits no_ ~ . N 45 transl%ﬁ?§ﬁ§#§ﬂ%es
6820096918 8' .GB2009691 Ban1 fe drawi.ngs naybe varled but the
= functronrng Will not be affec rg%Lgs—%Dng as the conponents. of novenent of
.Fig¥ 4. are adhered to. Exenplary enbodinments of construction of passagemays
~bet weeg vehi cl erkoxyasowi 1 inbgyed @eewbbrdi s sHbwheiar #neid @iBlgsS. T t O
showi ng: a- correspondlng enbodi nent in side views and 5 | ongi t udi nal

sect i ongourma'—irg symbod| ardie pivots are provi ded with the nmobility s:yrrbol S
according 5 to TabI e Ill but only the_nost i nportant ref erence nuneral s

used in Figs. BT 11 a d for po f;charily. Figs. 4-8
are dé@crr bed - ther £ ‘di C"t t he ar%g?t%%lﬁerh% Figs. 1-3." 10
Skown are part of t wo coupl ed veh| cle box and 2 belonging to the two -

cars 3,4 and tv@lo =sepﬁ;akg E(Jmm;a)s 9, Ehewd Witiksoeanf bé he parts of
bot h portals are the sane and they are -10 rangeub]sgd’rmgﬂ.dtgtlénj on erther
side q§ the separation plane 14. Only the. Ieft he¢mplsitelygseparsgted | | be15
descri bed beI ow. The portal 9 has a bri dge pl ate 18 which is pi vot ably
attache n i o] n end face -
openi-ng o e%‘e@r (giﬁ'b(g erg&s% Q’S‘ﬁf ggthqetrans rse axis 23.
Rot at. 2§I y d| sposed about- a transvers_e axi s 26 are bridge menbers 15 25
attachéd to a threshol'd 21 of - { end frame 24 and . the brigde rrerrbe?%

po
25 glidingly I¥ertSatabléieatimitdde pl ot eaxiis ;aveatheal taxishénvehi ¢iplapexofo
forma wal kway. The bridge menbqrs coHgirstransyerae/it@ual adj cgawing
el ements 50- 54, |ch are abl ePof fcl ose adhesip en-when thesbridge .
pl at e288 on the ox é?ﬁ%ﬂﬁh})é‘f‘go s Nof 18 Eﬁﬁﬁfg‘tcﬁé’ q‘oﬁﬁffu’cﬁ nal .axis.26

- Di sposed bel ow t he passage wal y 18, 25 is a pivotal ‘linkage support or .
gui dancehé Wiin@idr &ii ﬁoﬁyﬁi@ﬂs%msmasyﬁémsofma eypegosyppats: 29 attached to -
the box 1 by nmeans-of a two-axiS pivot: Its purpose 20 is to support and
gui degphe bridie pl pivotsl attravkmiits oratiptioar aboxt dshengvb as\t o be '
connected to a bri dgEhexHSst attached to the portal end frane by neans oq

a | ongitudi nal di Iaceable sco chani The b |dg sup ort 30
attached to- thae)bporfgi {t;%n% ﬁgémét éal?gmﬁfea'fg‘# FIZ)'X"%?
~ means gf a two-axis ) p| e -~ The portal halve 24 are held
in th&centrav LpG'SI{-,hﬂEe Qe&l\geglvahe t2unsaidsf A6 eborkihesl6 of the 25 vehi 3%
“boxes wi'th respect to distance and angul ar position. The pasfageway forned
by the coupl ed port bireamfreedoneaf gubtipna ebnpi@ttel nel osed surroundi ng
rubber nmenbrane 42. 9‘&’5@% EsppFmptatiorces imytvR %ched 0 as to .
provi 4@ | ateral shi +’6‘?‘ﬁ‘g‘°r5‘€t ween the rubber ‘menbrane 42 and} t he passengm
space 43 (Fig. ,2). V, pI at r 30 e arrpl
pi votably attached %Peei g%&ﬁgyf i ngé K 4'['%%lfr?éi% the ]%g%gg
-direction.and -
45 ¢ 8 ¢ gpatial freedom of motlon, transmlts no -
: translatlon forces :

45



W be glidiingly supported on the central- portion of the portal half 24.

ng tension rods 28 are also illustrated (See Fig. 7). The passenger -

e 42 is covered at the top by means- of a novabl e covering. This

s8sts of horizontal plates or sheets 66, 67, 68 which SB20ARGAIB y 8

.diSplaceaole M The tongi tudinalr 35 diTection by DeTng connectred 10

.t el escopi parts— a7 e are-supporfed-prvotabty—=35—4a; t he
box 1 or tlhe portal [end frame 24. The type of piyots at connection ,hOSen —
for the exqenplary efbodi nent can be| der gved fron1F|g. 4. The vehiclps 3, |
may be coypl ed by the manual or autfong§ bcgvehicl ¢ couplers 6, 7. Thg melgh
of the porjtals whenjthe cars are c upH@é ¥§‘nornully supported by aph upper
pi vot |inKage 40 gupport and gui dance gcggplng pl erfent s. 57-64. However, if -
t he vehi clle couplgr 6, 7 is 40 suiftalg g egnstrugted it nay supporf the
portal parftially conpl etely. The UPPET 2 ortal| pjwtal |inkage support,
shown enl gr.ged = hl opl votal |inkage petween
the.vehiclle b a
pi vots abdut &} vedt

g. 8, consists ofuegﬁ%%hanic
t he associ at ed |por &l o engl fraqgc:A pi votal arm p8 which ;
cal axis 57 is |atth8re8 £o t heSuikehicle box 1. The

pi votal arim 58} cafr|es 45 a slide 59 whBchoi® sI|dadt8 in the I ongi}udinal
direction} Rogptabl |- attached to tHe  Bde359 4p AhoeHt a transversp axis -

61 is a sijfyl § or dpubl e support .arlm G0°WHIACR i s| ppvoBably and sepafably

attached tlq. t R upppi—end—oi—t-he—pdrtad a joint '63.| The -
slide 59 ils_ugged OJtmaqyly by a systen1of sprlngsgﬁﬂﬁso that when the'
vehi cl es gre ghcoup gdﬁ;j;;e, gortal halves 24 assung §Heir outernost

posi tion reas, W , the two joined ppr§&end 50 franes

hel d apprcg;natelg 20m @dl e between the two] vet Bles 3, 4. Fur

provi ded 3G bet ween ri.arm 60 and the s |gq? 9 are path-1li

stops 62 Bch liam eht of the downward tng)ﬂ of the porte

frames 24. ibpendﬁn er the vehicle coupf ef; & 7 (Fig. 6) fcan be
| oaded wi % the Wai portals or not tw vam: nts of constriuction:
result. I first per. pivotal 1inki osupport will pe

| oaded wi i€ t he Wi géortal only under sﬁ%émal condltlons namnely
when : 55 dxgrene_8i cur, i‘n_the ye[1|d two -
boxes 1 arfef2. Nornplly however, thegportal is sjupported by the vehfjcle.

~coupl er 6, In g | second case if| the vehicle cpupleg. 6, 7 cannot e

| oaded wi 4P the V\gl ght of the portfal® 4 he upper: pl'%d‘t‘dl Ilnkage support
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S i nproved- adapt dtion to notions in use. -Di-sposed underneath the bridge
plates 18, 25 is the 5 telescopic carrier assenbly of parts 29, 30
connect ed between the vehicle box 1 and the portal frame 24. T S
acts 90 support the ‘wal kway In the exenplary, enbodi ment sﬁ@\ﬁno Qter?g%brl dge

'_suppo 20—ts—atelesToprc tube attacned by.the. two-axis pivot 23, 31 :

beneath the brld | ate 0
tel escor} %mf §’,¢{‘ g,ﬁ E&ﬁuﬂﬂe Tka%bé’nefJ;Hn&,|||e,8‘P? é a‘gg‘g%dpalsc bfgugée)mggaﬁis)bﬁatsac hed

_ below t (4 sii' o oiias%hgdvkws pétivieen VéhiceTboxes el b 10 -
otate. %@&mea\zthaaemwe Fiys. § 18 B shbivingor calpepqidingenit®@dinent in sidengews andopor t
on t hes tighgiudinpl @clianscinig. 47lall theppieets etevrrevidesl with thqenqhttt\m'b‘?% cc d'"g R
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and fro cevet platesddrmachecittached spps tQ(PTOV'dQs‘anﬁbWte'i"ﬁgP 938%'7'! b‘§n pl at e 66
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é?@ a Vere

d)it th@%p%mﬁsuﬁs of & lidvBble Cowring. This a)nslstst of
schemat | Gf hi rizbtﬁﬁlrﬁétép&&hdéts 66| 67} 68l whichrard mutuatiyuispiagealie ircthedongitddinglree
col'umgs Airedtion Gy ibsinglebmribcied to ealsscapimg]partsotfsanst 76 eed which iqe WP?"éﬂdsP"éﬂ‘%b'BS% |
shown. Thethebas 12or shedpdstal bltchtsamatzé Bwedm of pivets et ronaectgp ﬁﬁ?‘*? fartBborted by -
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ar.e

" the vehi ek@nniwpl“'é%'me%ca@ bezd % e%?/u ﬁ&gﬂog& ‘;en% gn’a %Qequ@ ¢ and
S Y

r@oY lihkagh he
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port al Oﬁg 66.—?&{% ¢o&ar&manb or Gomplételys Shown | oaded by t he
presence heRﬂ)ToSneﬂﬁQI ﬁwoté inkags0dupport Showh welargat drs Figh8, mhlst;IOés mwh@m@l

coupl ed gpivatatlinkage between thal vebiolerhex |ao¢| thecﬂ?FQﬂ'ﬁﬁe@mahU‘q e th 58
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uncoupl ed %;fja tf‘?‘@é: iﬁﬁ per  Fjoin? 63 PG §|iae gougct i on

~of the &E&a Cof S mrg% et b oahciE avo Gcauptbl the poal 2l
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Depending on whether the ve tcle cou rs 6, 7 (Fig. 6) can be loaded with the welght of the
.- portals or: not two variants of construction result. In a first case, the upper pivotal linkage '
55 support will be loaded with the weight of the portal only under special conditions, namely when 55
extreme differences occur in the vertical position of the two boxes: 1 and 2. Normally however,
- the portal is supported by the 'vehicle coupler 6, 7. In-a second case if the vehicle coupler 6.7
cannot be loaded with the weight of the portal the upper pivotal linkage support supports the
.. weight of the passageway. In that case, there is provided a further stop 78 which limits the
60 relative motion of the two support arms 60. As a result, the two support arms 60 form a ngld 60
support yoke whose two ends are suspended from the two slldes 58 and the centre of Wthh is '
loaded by the portals '
~ The associated pivotal lmkage chain may be- deducted from Fig. 4. The walkway which is
' seen in detail in Figs. 8 and 9, is disposed between the vehicle boxes 1 or 2 and the associated
65 respective portal end frames 24 at the helght of the floor of the vehicles 3 or 4. On the side- of ° 65



hevomes operative in the illustrated cases Ac.and Ad in Fig.”9, whereas the

Hops at. the carrlage ‘box cone |nto play In the'case Ba -Bb, Bc, Bd amd .

0. . _

: AN 1. A portal on a vehlcle box f or forn1nq W th gﬁ&@ﬁ@ﬁgéBrtafo
passageway - bet ween' coupl.ed vehicl es which. portal includes a wal kway forned

by a f ineSlehidlei bd¥ thEBpprOkimateRORN-roonded Plate€ N8 Gd Sivitably afladhed &\thelransl@mseneMber
hi ngedai©23. THardcahteepidterdSis @ivotably ditacksite he. trmsbersd@és 2@ abhthepokthl Hatfi Ng i n —
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encl osgﬂpfe\!\get Pl?‘ﬁ 'sasq'?é ap‘%f"f BQY "hg‘"t’ 'mg Ampgr t aI N
accoFdI%c cF%PP?H t° B?s\‘fﬂt”" i ‘13 ﬁ?ﬁ@%ﬁ .
connechehy &4 Tl iy é".ﬁ%oak e}ot L
joint be |sea ﬁmle@B n§1 benéahetha%h

nmenber piate tewn ﬂtehehnceruixamd Tt& tembeam Bsccblca'o @ mﬂgistguweaay theehi cl e box -
di r a0t tetascopic tube 29 is attached below the pivot of the bridge plate 25 at theGiortal freowet sidle to - 10 -

accor drtmje abous [atansverseraxis| i Fhe bridgewlate H 8 in glidinglk awoglﬂ!?ﬁb¢ telwaeplet@e ar m;' ¥ '

for 60 gfglgp‘oaéln pneft t.he rbrld n‘en‘gees at tran verse'ﬁ .
posi ¢ 1 g Ui nt%meﬁﬁwr gt o cn
the 18! %3 tn 7? 18 ilflstr §d Fig® 1d Qd@rtnag poE&Pofbr llglge o
MENDET the érfwa &Isa&ﬁs 8606Pbhd 68. Ohe/6f the eabautesces i6 attathbd €5} he PoHS- .

65 édd frame 24 and pivots about the vertical axis of a joint 73 and about th&ifransv@r@ a&i8 bf B. 10

t he "vepivet 22.Tbn otrtehendaplptecﬁa isattashed bya rieansoaf adwd-a pis Jaint 7'Btol the pehide hint
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&ma&nso perm+t 5 i rrproved adapt ation to notions in use Di sposed
undasne atdearitigeobsty,dbje sqgnane plafe8 6 7e bs goitled by meahscof compression springs 89sendby
of paremd eeps EDtlvcmtvottwermbpme G6tand 68csre wcblma@tednwetsmmrdms frame =

24. Thre'ea N6 are plnsa t odi nent. |
shown, thP 'é%g % t;?é?&é“’?@?’&%ﬁ? V%@"Hﬁvﬁﬁ'ﬁéﬂ upgentioeed Ro- axi s
P vap okt 4Kapll ahdRs 163 Shrfach s exbidfed TN 30
COOperi’etnl/dQQs &rlst‘;rfd}h‘plg &ii pPoFtst th@ru‘lﬂeiﬂbﬂbf‘aﬁ@&? tube 29 _
is att amnedolbeﬁr@vrehbezs pnavcue rﬂtidet\iﬁth spedt® the airetuéiﬁofahe niotiowlinitial sfapae si de
to 1062@hd78 ofithesupport prm 60cFige9 isxd set df schemetibillusteptions distgbutsd pesr dourdi ngl y.
supporl:o"\@r@ bhe 4@9%%1&9 b’"!'ﬁtfe §. '"Whogf%”f%(?@?" L@? otthe nonelelereor of-a ..
e

. pas§e§g ﬁ fa1R8 P é{} Mgﬁsfé ‘i°HP‘a"sce?ﬁ ral
transv ol odi %Y anple, .
aru bbs&t mnen i EE;HFS:’B@. isgﬁow% o §T été is o

CONPOS Bsksétigersld> t he cover p ates or s heets 66, 67 and . ~the end _
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1. A portal on a vehicle box for formmg with another portal, a passageway between coupled
vehicles which portal includes a walkway formed by a first bridge member hinged to the vehicle
box, a second bridge member hinged to a portal end member, said respective bridge members
55 being in overlapping slidable relationship and resting on a pivot lmkage support enclosed w:thm 55
a membrane for surrounding the passageway.
2. A portal according to claim 1 in which the pwot linkage support is pivotably connected
for movement about upright and transverse axes by a two pivot joint to the vehicle box at one
end and by a ball joint to the portal end member at the other end and is extensnble ina
60 longitudinal vehicle box direction. .. . 60
. A portal according to claim 1 or claim 2 in which the linkage support has s:de arms for
supporting one of the bridge members at transversely spaced positions. -
4. A portal according to any of the preceding claims in which the pivot Ilnkage support has
a roller for rolling under one of the bridge members as the linkage support is plvoted abhout an
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