" ARTI CULATED VEHI CLES" The present invention relates to articul ated
s and nore particularly to articul ated passenger carrying vehicles.
/s well known to articulate a vehicle to enable it to negotiate

gr curves. The Aarticulation between two_articul ated parts of. the
vehicle will usually permt both novement about a horizont al axl
accommodat e changes in terrain-and novenent about a vertlcal @é%‘s
acéornmodat e 10 steering ioti on. Wth passenger carrying vehlcles t he
passenger conpdiARBIQULAREY MRHIGLESSpective articul ated parts of the
vehicle are preferably interconnected to all ow novenent of passengers from
one conpartment_to another. ‘This avoids the need for licate crew and
ensures that 1Fhe hHereseBkniaventiene kahareas s‘E?lﬁﬁFéﬁuEﬂFéégW&W"@-ﬁé and
vehicle. An enche@sedolattictu Le risyakby Dfeycdach €08 g4 seeanget ids khesry
passenger conpartgpq}s A problem which arises with 20 such tunnels is that
t hey nust acconmno t€ Tovenent about” both verti cal and hori zont al axes
whil st retaining a uniformcross section. .Further-i i's inportant that

the structurge frr nﬂsngwéi]@ kHBRAL KPesy POLLRLRSENY &ﬁ?&f&ytohaaarﬂé Gt to

passengers who. % be thrown agai nst the side 25 of _the tunnel. Various
arrangenent s hARSPELA EFr GPGIRRT FTUFF@St unfde s"c‘rt'dc?‘ﬁl}étlﬂ?e BRfYeesmiste
bei ng the use m‘rﬁiﬂidmd/\np&\rﬁl dfngheplﬁl-f:mms wxlirhusuamn.gn@ewﬁt both

however is not, LT aLi. % n t oMl - :
rigid structure‘%ﬁdﬁgétn g%%s BoPik ﬁgail%%rg £ ag%giﬁgﬁ%g% éﬂ#ﬁﬁég o
proposal has b@gfqa;q(ﬁqﬁtmgvggﬁn§|about a vertlcal axis to accommodate
10 steering motion. With passenger carrying vehicles, the
passenger compartments carried by respective articulated

parts of the vehicle are preferably interconnected to allow

c

movement of passengers from one compartment to another.
This avoids the need for duplicate crew and ensures that

15 the passengers are evenly distributed throughout the
vehicle.

An enclosed tunnel is usually providad for interconnecting
these passenger compartments. A problem which arises with
20 such tunnels is that they must accommodats movement about
both vertical and horizontal axes whilst retaining a
uniform cross section. Further it is important that the
structure forming the tunnel does not present a safety
hazard to passengers who might be thrown against the side
25 of the tunnel.
Various arrangements have been proposed for the tunnel
structure,.the most common being the use of bellows with
sliding platforms. This arrangement however is not
30 entirely satisfactory in that it does not provide a rigid
structure and is not aesthetically pleasing.



Structure in two sets of overl apping parts. Thus a generally cylindric
structure is prOV|ded to accommp- date the steering articulation with thg",.f
gylindrical 5° structure overl apping as the vehicle negotiates a culye.
Mount ed wi#hi n ‘the.cylindrical structure is a pair of generally rectangurar
tquel nertber s whi ch tel escope within one another and provide curved roof

& nes.to accommodat e t he novenent about @he horizontal 10 axis. Thus
ohe df the set of parts accomobdat es nove- nent about the vertical axis and
the other set of parts_accommodat es novenent “about a horizontal axis. This
artangement however 4 tfithedr Propesali hpsoPegBphPafarfobBEnbynnpaich nust
smoot hl y slide MAtrnstnuutuﬁunﬂmemwol5ets Sucbvaalabbaﬁgegsatsls tResly and

does not entirely avoid t s_of ,the ej ng trapped
bet ween sl iding pwnt%?Qﬁr4¥%g3 i&@ﬁﬁ a8 5% Hﬁetbstﬁﬁ°ﬁFé§g % |ﬂ9%ﬂ@ﬁ%ﬁ
therefore there is Zate gheownteediag artttlcuﬂ.atédnvehtbl theoapiisdnical first

chassis and a second(ARHrE £AF1aMPhA0ANAM! bO Eglsnﬂegepugeegnyoard

end, coupling neans i nterconnecting and 1 I ng verti cal
pi vot means to accoﬁﬁﬁﬁﬂ1aluﬂqﬁﬁﬁﬁewéﬁééplﬁBeHEVéhﬁﬁfleﬁltﬁEPBQbu%ﬁab%ls

about 25 a genera |}:§a1\terotﬂ (g@lne@hll&yaﬁdclﬂﬁhgﬁmai‘atuﬁhé‘Dt n&WBESs PipVerli ng
relative pivotal ane nt of ﬁ%& t. WO cha55|§ about .a_tran verse hori zopt al

axis to acconmodat e JErTICRe BAEnPPERARRkRSF hatd PHBYT T8 cRtEVed kP
~tunnel inter- connedummg ttive aicpompbdases thehsovemenst aboltidiing BofizetRD

pair of lateraldy spaged C"lfh\ﬁ%do'riQSB?”@h@gséhde‘W?LP £5 "RURL GO PL: 20 Y the

chassis and defining a first passage, a second aterally space
curved up- standi ng R&nde aRAUEs tRSuXEEE16ALt ASLSt ﬁ@? thasethennsete?f nPaRt s

second passageway, & dedmmodiateRsmenemegtSa86uBba hopepehbal ogried iTwes dly

of the side walls agg'e%%gment however requires a plurality of separate
-houSLngsiwhich must smoothly slide within one another.

15 Such an arrangement is costly and does not entirely |
avoid the possibility of parts of the body being tfapped~

between sliding parts of the structure.

According to the present invention therefore there i3
20 provided an articulated vehicle comprising a first chassis
- and a second chassis), each having an outboard end and an
inboard end, coupling means interconnecting the inboard
ends and including vertical pivot means to accommodate
relative steering movement of the two chaséis about
25 a generally_verticai axis and horizontal pivot means
providing relative pivotai mOvemént of the two chassis
about a transverse horizontal axis to accommodate vertical
movement between the outboard ends, and a tunnel inter-
fconnecting the two chassis, the tunnel including a first
30 pair of laterally spaced curved upstanding side walls
mounted on one of the chassis and defining a first
_ ‘passage, a second pair of laterally spaced curved up-
standing side walls mounted on the other chassis and
defining a second passageway, a pair of upstanding side
35  panels located inwardly of the side walls and each



the vertica

. extendi ng between the first and second passages to define a-‘continuous
/Haqgsageway from one chassis to the other, the side panels each including a
"$£dtionary portion and a novabl e portion pivotally connected to 5 t he .

Ationary portion for novenent about an axis inclined to the axis defined.

pi vof neans, and the novabl e portions each having an edge \J

abutting an adj acent side mall wher ey 4pon novenent of any si de panel 9

relative to its

associ ated side wall 10 “upon relative novenent between. -~

the chassis about a horizontal axis, the associated novable portion anes\_,
about its respecéxvend g ltrwham sHe flinldtowarid e evmreiprissagfest e

associ at ed. S|de

descri bed by way ©
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exanp e on ce to t e acconp

drawi ngs i n whi chther gthq $ide m@raale%qfdeimlexﬂms an Sdaattulmaa"rYed

streetcar 20
the street car

E oPtidnisnd 5%‘}% 3&4

own in Fig 1,

r?&fad Y1 Wit ding Q@Hﬁe@té&orﬂd on of-

| 'an VIeM/Of Fig. Fig. 41s

a schematic?pl an @?e%ﬁ%ﬁ&ﬂﬁ?ﬁ?t?ﬂ?q é%ﬁ' Fovnpnty q?qﬁ'ﬁpeﬁéﬁﬁ operating -
positions of theiftliwéd X0 theaiaisvddriiegi b@auﬂumman;ﬂdualplwbage with

cars negotfati ngbaeRr 1S G dRp RS Bt g oot MIVR BB 0T ¢

" negotiating a veabuhb1HSU#WEadJa%PnQ5Skﬂ%ﬁ%ﬁiﬁl%ﬂﬁﬂﬂb%lﬂ?qnlﬂ@%?ﬂ?n§f Fig.

2; 30 Fig. 6

of di agramygti c
of the popﬁﬁons

. showing the 35
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regresentatlons sh omnng) &Ian and elevat| n the operation
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horizontal axis, the assoclated movable portlon moves
about its respective inclined axis to'follow the movement.
of the associated side wall. |

An embodiment of the invention will now be describéd by
way of example only with reference to the accompanying

drawings in which:-

Fig. 1 is a general side view of an articulated streetcar

-Fig. 2 is a sectional elevation of the central portion of

the street car shéwn in Fig. 1;
Fig. 3 is a plan view of Flg 2;
Fig. 4 is a schematic plan view showing the llnkage of

.Flg. 3 in different operating positions of the street

- 25

30

cars with Fig. la shéwing the iinkage'with the cars in

a straight“horizontal'position, Fig. U4b showing the street -
cars negotiating a horizontal curve and Fig. 4c showing
the street cars negotiating a vertical curve;

Fig. 5 is a section ¢n the line 5-5 of Fig. 2;

Fig. 6 is a section on the line 6-6 of Fig. 5;

Fig. T is a series of diagrammatic representations showing

in plan and elevation the operation of the portions of the.

" tunnel structure shown in Fig. 2 with'Fig.-7a showing the

35

-



2-4- street car in a generally horizontal disposition, Figure 7b ShOM(Eé;e—9:)
street car negotiating a concave vertical curve and-Figure 7c show ng ..
street car negotiating a convex vertical curve; 5 Fig. 8 is.a section on
*the fine 8-8 of Fig. 2; F|g .9 is a section on.the line 9-9 of Fig. 8; 10
Fig. 10°is‘a view on an enlarged scale on the line 10-10 of Fig. 9.
erring now to the draw ngs and in- particédlar Figure 1, 15 an articul ated
;Mghhcie in this case a street car, generally designated. 10 conprises a
| eading car 12 and a tralllng.car 14 The cars 12 _and 14 are supported on
I*eadi ng and traﬁqﬁﬁf &Gites ™16, 9f8eFé§ﬁ¥cPP€éF9n§ﬂH gysBAsihier e 7
bogi e 20 positi ehediei wien sthedtweatahegotiatifg antengrtearerbDGAE Adrve

O SuPPOtS e Blahld U i ERer BhLYs PERLUNALE 0 ZEo MR g o caprex

i nt er connects tRé 1 nteriors o OW

passengers betme@ﬁtunelcaM$V°The cars .12 and 14 are connected to a
turntable 245t 0 accormpdate rel ati ve novenent about a 25 vertical axis
desi gnated W on Flg 2 to provide stieering, novenent and about a horizontal
axi s desi gnat ed Fi9i-n 8 Esga GeFGLSBCGHnBBStgleﬁaﬁg§s°ane¥ev%i|on The
details of the turntable 24 and the connection of the 30 curves 12, 14
thereto can bes% 5. ,The e_24,conprises a

transverse bolsté% %eto %ﬂf?ﬁ AP8 Potgpgb}§nﬁnéu§ gbﬁé mh% set's of the

bogi e 20. Alfearing assenbly 28 is al so nounted on the bolster 26 and
conpri ses an ouggly rip9gig0a bﬂéﬁrGﬁdhﬁtSniéPQeéZséQﬂeaSn3§hé”ﬂfﬁer1@91§4of/\

palr of races 36l 38__connect t he outer
ge. _

.ﬁeferring now to the drawings and in particular Figure 1,
15 an articuiated vehicle, in this case a street car,
generally desxgnated 10 comprises a leading car 12 and a
tralllng car 1l4. - The cars 12 and 14 are supported on
leading and trailing bogies 16, 18 respectively and by an
intermediate bogie 20 positioned between the two cars. The
20 intsrmediate bogie 20 also supports a tunnel structure’
generally designated 22 which interconnects the interiors
of the two cars 12, 14 to allow movement of passengers
between the cars. The cars 12 and 14 are connected to a
turntable 24 to accommodate relative movement about a
25 vertical axis designated VV on Fig. 2 to provide steering
movement and about a horizontal axis des;gnated H in Flg. 6

to accommodate changes in elevation.

The details of the turntable 24 and the cdnnection of the
30 curves 12, 14 thereto can best be seen in Flgs. 2 and 5.
The turntable 24 comprlses a transverse bolster 26 to
which are rotatably mounted the wheel sets of the bogie 20.
A bearing assembly 28 is also mounted on the bolster 26 and
comprises an outer ring 30, 1ntermed1ate ring 32 and an
35 inner ring 34. A . pair of races 36, 38 connect the outer.



-_z.?—, é
- 5- and internediate and the inner and intermediate rlngs respectively.
Jhe rings 30, 32 and 34 may therefore rotate relative -to one another about .
N-general ly vertical axis. 5 The internmediate ring .32 is connected to the °
ransverse bol ster. 26. The leading car 12 is provided with a pair of \J
pport beans 40 whi-ch prOJect rearwardly fromthe car bel ow the genera
vel of the passenger.carrying conpartiest and are bolted to the outer W.&
rlng 30. The 10 trailing car 18 al $o includes a pair of support beans 42 -
whi ch project forwardly fromthe car in spaced parallel relationship. Thise”
ends of the samdorinbdamedlatecabdr @heomm@melwedselsz@#mgdmg,ebemngg
- assenblies 44 np e ukgr - 6+4an n C
- Each of the ra%%?gﬁgi%elgohe?h%afggggr?g sur§g§e3goﬂag thQE%EP%%e?ogggg _
can adopt a mF@%aﬁéﬁﬁet@f°E@Sﬁ@PGH§rréP§Ptvé generaldyt ¥prracal #MWéSinner
race 48 is bored as indicated at. 50 to receive a transverse shaft 52. The
ends of th 20 _ar.e supported,i,n. upst andi ich are _
bol ted o the Mhmch e Ry S0 2 (A Bedti A sodlinfsedots $he hrandrerss 14
may t her ef or e bradisat ex r 26 at iThee tlceaﬂmngn@ahemaimmr@vgéadruh.rtyx aepaii.crabf -
axi s which w gl é?*jt I t . n t '
rings. At the uéf 45 bégmrse ¥ﬁl W?ﬁg g%grl%]%?%js'g %oﬁggtlﬁ% 8erm't
the trailing ®&alaw t’éh?ot%l?ée&'tﬁiut 1@‘g%3ﬂer°£ | ¢ Bfor P2SR AP ISE sclaé]raXH)é to
the | eading cabompdlrtileerdreghat ar@gwltedaaf@rrﬁnéatomw@ftr@ab C30V€STh30
. The cars a%? % al so coggecﬁed at iﬁa | evel ¥ ng qh 42,
. -resisting ﬁ%ﬂ%r%?Fy e8Pt &F 6t % R RAATHE tSH€3ﬂ§ EFg 3,
t he | eading carh:l@hl prbuécs: aﬁdmgrdmm rfa:lodoeiaheGQawhu.oh spagjestiparallel
rearwar dly fr@@f%ﬁ&éﬁgﬁl @5 Caﬁd§zo@nt§ge g {E%Qf4§h§r8a£oreahe
4 a e

35 tralllng Car nc udes a pair
: to receive self-aligning bearlng assemblles 44 which

15 comprise an outer race 46 and an 1nner race 48. Each of
' '_the races has a spherical bearing surface so that the inné:'
_:acé can adopt a wide range of posiﬁiqns relative to the
' outer race. The inner race 48 is bored as'iﬁ¢icated at 50
. to receive a transverse shaft 52. The énds of the shaft 52
20 afe_ supported in upstanding ears 54 which are bolted to the
| inner ring 34 of the bearing assembly 28. The two cars
12,14 may. therefore rotate relative to one anbther about a
generally vertical axis which will result inirelative
movement between the inner and outer rings. At the same
25 tiﬁe, the self-aligning bearing assemblies 44 permit the.
trailing car 14 to rotate about a generally horizontal axis
‘relative to the leading car and intermediate bogie to _
accommodate vertical curves.

30 The cars 12, 14 are also connected at roof level by means
of a torque r°81stlng llnkage generally de51gnated 60. as
.can best be seen 1n Fig. 3, the leadlng car 12 1ncludes a
longltudlnal beam 62 which projects rearwardly from the
roof of the car 12 on the center line of the car. The
35 trailing car 14 also includes a pair of longitudinal beams

=t



64, 66 which are épaced on opposite sides of the center |ine of the Jgéiby_////
The T-ongitudi nal -beam 62 is pivotally connected-to a cross-over |ink 68 - ..
a pin 70 positioned mdway along the link 68. One end 72 of the link 68 isi - |

pivotall'y , corinected-by a connection 64 to a first transverse link 76.
‘The,link 76 is connected by a connection 48 §o +he beam64. Sinmilarly the
olagr;end 80 of the link 68 is connected by connection 84 to-a second
t™ensyverse link 82 which in turn is connected by a 10 connection 86 to the
beam 66. The fif4t &6dwhicomdareanpacede i nkepdsite? siidegakrohéycenter
paraflel to one piebhge fRd Lhe 14NNeehe0i3ngt cudfna 845800 89 96° Alotally

ge I'S. e

arranged to permt gl votin novenent about a, nerally ver.tlcal a S. |,

pin 70 is coinci GeRPeGHEd (4R 3 &SEIIITOYSE Hink GhHdY e i Mhipesithenede
cars 12,b1'4 ne%omﬁ.fatada;g a1o0gi zart aL!iraTer. tbﬁe]greaﬁs TV E Lﬂﬁ&iﬁﬁnﬁﬂ ! iﬁ
rotate about fhe perL t | S cerrentho the.cars - about the
vertical axi sgv.?gggtﬁ%igri%ﬂ?gtelc%egf E}:pheacr‘t)ggnt?\f:eq‘J‘?f‘nk°%8.‘:\&]tﬁ therst

transverse |inkstyanssrersmai hEnkonsé ant Sthe hdt nk s76pliss poeatn exgt edp vieyre at
I's achi eved. aboutohhEcPidn 798 tdNiSe & oF1g=Tr Fpee 11, 3F i@

in. which the car%- 12,14 arg ne%-ot%tié\?magﬁﬁmﬁg%ﬁx%vhg o':‘tﬁ}pon et%ﬁe Bgarogfb
25 entering a VeRti ddPkofBedtsciivrneched & rgnegrtwion dfopor & afegend
to the trailingranaversthilinkDenenhids amcmigadatiﬁsi ab@m?_&la%d by a
transverse spaft S a,.displacenent in t osi.t.ion of the pin_ 70
relative to --e.c$§gr%ncf:‘é$g 4?q'h|tg }BE%I §8@t¥én15%i‘s g’&‘@%nﬁﬁd’aﬁ%d‘if}? pﬁ%%?&fi
30 novenent of thansvarseerbbnksnkis « eBat iMe t genbradlypoparsdded 6o 6@e
and by rotation photHBrCrORe eUe' édxnke@éiahgutvéhew',n37@-a§&0%%sea££'eﬁu

transverse links 76, 82 are substantiglly parallel and of equal |engt
t he ) arranged to permit pivoting movement about a generally

3

vertical axis. The pin 70 is coincident with the vertical
15 axis V of the turntable. - ' |

Uponthe cars 12,_14 negotiéting a horizontal curve, the
cross over link 78 will rotate about the pin 70 to permit
displacement of the cars 12, 14 about ‘the vertical axis V.
20 The orientation of the cross over link 68 with the
transverseé links 76, 82 remains constantso that a simple
pivoting movement is achieved about the piﬁ 70. This .
arrangement can best be seen in Fig. 4b in which the cars
12,14 are negotiating a left hand curve. Upon the cars
25 entering a vertical convex curve, the leading car will drop
relative to the trailing car. This movement is
accommodated about the transverse shaft 52 ‘and causes a
displacement in the position of the pin 70 relative to the.
rear car 14. This displacement is accommodated by pivotal _
30 movement of the transverse links relative to the support
beams 64, 66 and by rotation of the cross over link 68
about the pin 70. Because the transverse links 76, 82 are
substantially parallel and of equal length, the
displacément of the connection 78 and 84 to either side of



.. displ.acenent of the connection 78 and 84 to either side of - 7 - the
center line of the vehicle is equal and opposite whic is acconmpdat ed by
rofation of the link 68 about the pin 70. This arrangenent .i;s shown in
Fig. 4c’in which it will be seen that the cross over link 68 is Totated |n

4.5 .cl'ockwi se direction about the pin Z0 tp allow the car 12 to rotate ‘:L
about the horizontal -axis H relative to the trailing car 14. Thus the el

tof que resistant |inkage 60 does not inhibit the articulation of the cars
about the horithenteEniasd Mard il thei sehii@ldpidn eqﬁmlcendooppusétéawaﬁaﬁ-J

di spl t the e o
Lo the. hanki ng o TRt BPARE <4 ey £os BRTeRCore KW 1108 48 ABGETEhECHER""

prevent rel atidle dTd¥isaesrargepanieds shownrit Fithe forieswhichchtiswigl

lateral displ aeenent i @gaanmay s caldys & ndiveat ed ik ag50wsF g Er@a 48226t
to nove the longitudinal beam 62 toyard one of tg. beggg_64, 66. Thi,s woul d
cause the P n SAPEO¥IEPed iSRG Ihe S 02oP L Bx At e 286. 0B S Ah gt e to
second transveafstmatd RiboRE whd thordzdntali adice B aedhaitdveotc2@het headldas

over 11nk 68 shautyjhe B0 TOAQ 8BAUL £loskibae digpLlancd BN, such

rotation is resiste he first sverse on t opposite
side of the piimiyidbEd thatarhécpdatdon afdithe canmedalt \thi dpiniceonhal
cars .12, 14 gy RSt Ry itshe |inkage 60. Such 25 forces afe also =
resi sted. hy transverse shaft 52 operating. through the bearing assenbly 28
so that tH® cars remain aligned on the center |ine of the vehicle. The
provision of tupdn eOfformentird dausd atexiadl digpladeagmtt betnaddrethidhears

e Rt T A
of the track, the torque resistant linkage 60 operates to
pfevent relative displacement between the cars. The forces

15 .causing lateral displacement diagrammatically indicated by
arrow F in Fig. 4a act to move the longitudinal beam 62
toward one of the beams 64, 66. This would cause the pin
70 to move toward the beam, for example 66, so that the

. second transverse link 82 would tend to induce rotation of.
20 the cross over link 68 about the .pin 70 in an anti
| clockwise direction. However, such rotation is resisted by
the first transverse link 76-acting on the opposite side of
the pin 70 so that the forces tending to laterally displace
the cars 12, 14 are resisted'by the lihkage 60. Such

25  forces are also resisted by transverse shaft 52 operating.
through the bearing assembly 28 so that the cars remain
aligned on the center line of the vehicle. The provision
of the roof mounted torque resisting linkage 60 enables the
bearing assembly 28 to be designed to accommodate much

30 smaller forces than would otherwise be.the_case.' o

The tunnel structure 22 is supported on a transverse beam
56 which is connected by pins 58 to the duter_ends of the
bolster 26 as seen in Fig. 6. The pins 58 permit the beam



the tunnel structire 22 is supported on a transverse beam 56 which is
connected by pins 58 to the outer ends of the bolster 26 as seen in Fi g
The pins 58 permit the beam -8- to rotate ‘about a generally horizontal -
axis to perpyit the tunnel structure-to move back and forth along the -
qugltudlnal axis of the vehicle.. The beam 56 also carries a pair of
'senj circular floor plates 90 mhlch 5 are gonnected to the beam 56 by
hhﬁgES 92. The periphery of the floor plates rest on sem-circular
qgg§ses 94,96 p-rovidedrin the-ends of the 1eading and trailing cars 12,14

ectively. Upomorebahtenaesuths g@ﬁéréimyﬂhéﬁﬁadﬂﬂél<ailsa@d&pé¥df%'”9
nmovenent between E respective recesses 94, 96

te
occurs and upon no@gngﬁp Boﬁ?r?ﬁ%“ﬂ%r?%dﬂ?%ﬁ aid fiardtaaleegetdst of
the pl ates about theghtndénd2 akis ofctie Wétaqahau pikvey bafan 156 falleer pl ates.

20,5 a1 S0 coveredabkibgus paih 6! dds 1 fal AN 0138000100 M N

are connected_in res- pect ive palrs ai l
12, 14. The shel | s286 FB“&B? ﬁ?o??d%h%lQR?WwﬂqEQKthﬂseﬁeﬁKne The ereriphecy to

the passageway bebWeerLiet heosAr qalmsprr%tdm %mlf}c}u[lﬁ'i"s:rlte'c%@sfe[:?oglrltﬁgg
interior of the v unn S W e observ
fromFig. 5 20 ?Eog %ﬂeﬁl% §%°e§98° o%tﬁteeadﬁtr@ AR “E3diAg8c&RIE2 are
of gr eat er di anet @2, ﬂhaneshecsimbl}s. 100 dir) 2 aoatricent od tthet karisr abbumgtaar

14. - The shel|'s aospeiégllinén@ﬁ&iﬁ%@%é&&é&%e\fw&a Chedth3ol0 RLRYLIE

a enerally nlcal struc- ture i amerer _
pe?n1ts t hem § 0369eF?%priﬁﬁﬁQﬁkﬁ?mﬂeQ£§QQﬁa95aﬂ§ Rregurisaradauponi zont al

curve. The exterimovehnehbeabyht nghd adrSAwidal Hkils0 HL0B1vStRLOmolBRLRE DY @
bel | ows 103 connegkeghgtpfgggglgg%urﬂgk (hlnge 92 will occur. The periphery
of the floor plates 90 is also covered by four part cylin-
- drical shells 96,98,100,102'whiqh are connected in res-
.15 pective pairs to the leading and trailing cars 12,14.
The shells 96 to 102 provide side walls which define the
| entrance to the passageway between the cars and provide
a- smooth transition from the interior of the vehicle to
the tunnel structure 22. It will be observed frqm'Fig. 5
20 that the shells 96,98 connected to the leading car 12 are
| of greater diameter than the shells 100,102 connected to
the trailing car 14. The shells are also inclined slightly
'tp the vertical axis to provide a generally conical struc-
ture. The differing diameter of the shells permits them
25 to overlap one another as the cars negotiate a horizontal
curve.

The exterior of the cylindrical_shells 96 to 102 is pro-
tected by a bellows 103 connected at opposite ends to .
30 the cars 12,14 and supported intermediate the cars by a
hoop 104. The hoop 104 is connected- to the ends of the
transverse beam 56 and includes a pair of vertical posts
106 and a horizontal beam 108. Depending from the
horizontal beam is a hangef.assembly'110 comprising a pair
35 of vertical supports 112 aﬁd a cross beam 114. A centering
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WNt-he cars 12,14 and supported internediate the cars by a hoop 104. The
g 104 is connected. to the ends of the-transverse beam 56 and incl udes a
“pf vertical pdsts 106 and a horizontal beam 108. . Dependi ng fromthe
rzZontal beamis a hanger assenbly 110 conprising a palr 35. of vertlQJ
-Swpports 112 and a ‘cross beam 114. A centering - 9 - mechanism
general |y designated 116 is pivoted on-a %haft 118 to the cross beam for \-
ovenment about a vertical axis. The centering mechanism 116 is beat seen.
i'n“Figs. 7 to 10 5 and conprises a base-plate 120 rigidly connected to e .
“shaft 118 for®BrigPHSHodeRert lifel8fFRakedal £6ots BFVS ogi RQ poshaf:
mount ed on thr;wa&e Phét €rd29 B ebeh mOraharit YalSoP trert T Lfid ooth
levers 1-24, . 126 respectively. Each -of the levers 124, 126 conprises a
10 circular head 128 having teeth 130 forned over a portlon of the -
peri phery of The heatd=srimd everhanisiBllis isntepmldged ormeRi gkt 7 the IHead
128. The |ovessqledndlfs 85Cabh gg%ﬁa@e P25 098 18AG" UnhderBhaV el RN

122 with t ever arns exten I n opposité directi-ons on either side
of the 15 | ongRet®i hhf 59FstT'°Fﬁé meweel%lt Hhezgidithg BetRadeh AP

122 is such tpahst rmzneettrha 1&anftad1 aentheetrise 134.a tl@61ane armhedo&p

h f b h d
el pat b af PEAD Ehe EREP LR WhbE L Pehiat SRl £ Aa k"
each of 20 thesbpeedd weim. 132aaheoﬁthanknwestbﬂﬂuc&2QM\mmmpr3$aa)a
struts 13pg Toe g &%}%h%%?si?g f;%e@ggtegem # 6‘%’6‘%@8 b Qr]ésguﬁf\:xo

respective ends o nmeans O vertica

A top plate 13beiReFbahesy iaf &he Padt atd d{%‘fﬁlb 4?‘6%3Re1§a!sét§l§§taé-1mo

and is secur egloZhelOwlite lm%ehalaat @28y PrRS Meeryppmlhﬁzsaéﬁe l&rraiged

rotatlng relatlvgaigsogg 228 % %g%uplvot pins 122 with the lever arms

132 extending in opposite directions on either side of the
15 longitudinal axis of the vehicle. The spacing between the
pins 122 is such that_the teeth 130 of adjacent levers 124,
126 are meshed so that rotation of one of the levers about
the pin 122 will induce equal and opposite rdtation of thes
other lever ébouﬁ its pin 122. The extremities oE each of
20 the lever arms 132 are. connected by vertical pivots 134 to
struts 136. The struts 136 are connected to a mounting lug
'137 on respectivé'ends of the cars 12, 14 by means of a
vertical pivot pin 138. A top plate 140 is mounted in
spaced relationship from the base plate 120 and is secured
25 to the base pléte by pins 142.

'Upon the cars 12, 14 rotating relative to one another about
the horizontal axis H, the_mounting'lugs 137 will move
either toward'or'away'from each other to vary the distance

30 between them. This movement is transmitted through the
struts 136 and qauseé rotation of the-réspective two levers
124, 126 in opposite diréctions about the pins 122.

- Because the teeth 130 are in mesh, the equal and oppoSite

_ rotation of the other pair of levers is induced which is



fhe horizontal axi's H, the nounting lugs 137 will nove either toward ~
away fromeach other to vary the distance 30 between them This nove '926;5
transn1tted through the struts 136 and causes rotation of the respedtive“ .,
fwo |- ers-~124,-*126 iri-opposite directions about the pins 122. Becaus e
tgeeth 130 are in mesh, the equal and opposite rotation of the ot her pair of
|eVers is induced mhlch S -10- only achigeved if the cross beam 114

rewains centered between the two lugs 137. Thus upon the cars 12, 14

nggotii ating a vertical curve, the centering nmechani sm 116 operates through
t he—hanger asseoblly ld¢hievedve f hehaomrdss 1béaandlife nematper e ikenedo

about the pinS Blrwddh ! Bhe Ao LlGsoi3PrS TR n%fat 2hed @5 E¥ean they

two cars. Negotlatlon of a hori zont curve 1S acco
links 124, 126 Feganael%oquq?faFaie@pét{?rvehﬁu‘ﬁe& err-ngt H@Cé’érfbl%*&n%’e

“which is- rratchegpayactwlthm tHPPRYger @sﬁs&rmbwemooiotnﬁ\@vettueé weop

fl 12 h ff I t
about the meshi K% 2BRREAS0LERRATeR AR HAAH Oife ARG EHEAPILE, UBs. I EES
liner 144 is suppgmnt cthenbehdowsanamain beam&l‘@dlﬂbeiaviae!}ytlimé:mopalu
to seal the arEQGQSEfﬁﬁﬂoﬁh fpﬁr%d?ibbﬂﬂﬁicﬂur%Q3|ESéﬁéédbﬂiéheé”E&tyaﬂﬁ|

liner 144 inclu arLr panel 146 are connected tpo a pair
of outriggers 128 ﬁﬂﬂniéﬂkét1@ﬂpo§?§er8ﬁ&§%ﬂ91??9%?%%%5&55&?%&%&55%9 h%
side panels 1461are jal Seh@umadid ederBehy writhcds paatehed): bni euadvesge

trancver ool $0acpREstFE R bhREeRAs hochRT AL SRR RE TN 124, 12,
dependi ng from The ceoterbeanmgghamismrMh¢n§ﬁp#eegﬁﬁgquyeixorOtaéeguaéout
~panel's 146 are EHE”ﬁ&&ﬁﬂn&0t@e£90i3@5t6EHE%oﬁﬁgadME the ho?igentHRPELEPds DY
the roof truss 152
A tunnel liner 144 is supported on the transverse beam 56
15 and by the hoop 104 to seal the area between the_part
'~ cylindrical shells 96 to 102. The tunnel liner 144
includes a pair of side panels 146 which are connected to a
pair of outriggers 148 mounted at opposxte ends of the
_ transverse beam 56. The side panels 146 are also supported
20 by vertical posts 150 which coverge to meet a horizontal
_r60f truss 152. The roof truss 152 extends transversely
across the tunnel liner 144 and is connected to a hanger
- 154 depending from the cross beam l1l4 of the hanger
assembly 110. The side panels 146 are connected to a roof
25 panel i56 which is also supported by the roof truss 152.
"The tunnel liner 144 therefore moves with the hoop 104
| under-the influence of the centering mechanism 116.

It will be noted that the tunnel structure 144 isciisplaced

30. toward the leading car 12. This is to compensate for the
different diameter of the shells 96, 98 and 100, 102 to
'equaliSe the spacing between side panels 146 and the
ad jacent shell. |

bot h of the - -



unnel liner 144 therefore noves with the hoop 104 under the influence

e centering mechanism 116. It will be noted that the tunnel structure

| s displaced 30 toward the |leading car 12. This.is to conpensate for <
di fferent dlaneter of the shells 96, 98 and 100, 102 to equalise the
spaci ng bet ween side panel s 146 and the adjacent shell. I't mnll be o/
appreci ated that as the street car 10-negptiates vertical curves, the Sldd:}
p#nel s 146 and the cylindrical shells 96-102 will nove relative to one -
anot her about the horizontal .. axis H .Under nornal circunstances, such\g/
novenment . woufd waliebé Mpp:i:eai.anﬁeé beateas tie stansét b dtdnelge tdd teent

shell to vary, p 46 e $§¥g e of
contact of t “§£g§%+ %&ggggg é éf ?nd |C§# sa? agéab#nﬁ%e %i &

has created 8hgafl& ¥ 6midA e‘fﬁlh ‘t‘ﬁﬁ? satatdiventacpasr afed 1Rk R Lt e eft
th ween thte paaﬁlz%ramlb t QeclseilWE]t:I![Sbt@n@éko}[/hhéﬂﬁalh%i@é(%ﬁ?h@a@&géﬂ”Cs{inH ch
also resuLts _in a ei e wee e s, an si de

present a saF'@tV)?%%‘igr‘ﬂouE%ocB\}érecg&Fﬁ %ﬂ‘?tf"ﬁ?ns V\‘g lli% are
formed from andt &theonad yapentti shdBD' thi x&d:;t oal.beglEthe)uthex.gger s:flétﬂnand
to the roof Bangt 138 . apdNEoS kAl QR Y L 10 dci Ynel

triangul ar he base of riangle orte t e outr gers

148 and vmthlflﬁeW&préy tdtl?eféﬁé%%nflﬁéqadofs'l%’?%%@elg thepaheldf t rFeingy %ﬁ
fillet panel grd§2edra Bamaeg @kaawhqn it it ash o e @J[ea%ﬂaﬁé@ must

The. | nci LheuBtab8Pso8eRiarh. Lol RinlR HEF s, Sheige i L LfclbRcse, ' °
t he fiIIet_pawﬂxmwmeclegmahcnwhschoaﬂm@zﬁesu&asuia anghp WEMngfiﬁﬁtt to

‘the remai ndeg e ayt
bi ased agai ns Evréeé}gyﬁ ?@%ngﬁeé 986513% 6’% 13 t%d?’(}seslé“%a-éesgfseby
: hazard. "To overcome thls problen, the side panels 146 are

.~ formed from a stationary portlon 160 fixed to the

15 outriggers 148 and to the foof:panei 156. - The stationary
portion 160 is of a generally triangular shape with the
base of a triangle supported by the outriggers l48 and with
the apex adjacent the roof truss 152. A pair of'triangular
fillet panels 162 are hinged along the inclined edge 183 of

20 the stationary portion so as to be pivotable about an axis
running parallel to the inclined edge 163 of the stationary'
portion. The outer edges 164 of the fillet panel are
jogged so as to lie at an acute angle with respect'to the
remainder of the side panels 146. The outer edges 154 are

25 biased against the cylindrical shells 96 to 102 so as to

| follow the shells during relative movement between the cars’
12, 14. Co ’ '

Upon the car négotiatiné a hérizontal curve, the
30. cylindrical shells slide within one another at each side
and the line of contact between the shells and the outer
edges of the fillet panels 162 remains substantially
vertical. However, upon the vehicle negotiating a convex
vertical curve, the two cars'rotaté.about the horizontal



follow the shel Il s during rel ati ve novenent between the cars 12, 14. Upoy
the car negotiating a horizontal curve, the 30 cylindrical shells d
wi thin one anbther at each side and the line of contact between the she
and the out-er edges of .the fitlet panels 162 remmins substantially
rtical. _.However, upon the vehicle negotiating a convex vertical curve,
th t wo cars rotate about the horizontal - 12-42- axis H which causes the
uhQEr edges of the cylindrical shells 96 to 102 to.nobve away from each
other. The novenent of~the upper edge of the shells is greater than that
of“the I.over edge ammhscumunxnntuauaﬂs|ﬂh3<wﬂpemabuges5of thef cyhbndhktas 96

to 102, the distanc c d n 6 a its -
respective shell %g@g\gﬁea'{gg?‘qéﬁan {he “di stgn?g%gegaeﬁ 6t égFowgfr;e dge
of each si'de panel . ®eWERent r exhddrd wppareledgeHolebe, Sbylﬁﬁngﬁngr?ﬁéefltm%%

panel s 162 al ong anchdeldesheddfuerl @dge fa@fd ,a ddileV €0 @ﬁﬁubﬂ.iﬁdﬁpbé@eﬂﬁiﬂﬁre.

f the fillet I | at -t t at 1.
oot the s ror shobd a1 B Bl SR BatatRiearer) Endnehe

| oner edge. This th@d@é o exuh gietes glaare If dr46t laaadvartlsareepecbnrat shall will.
spaci ng and .enabl eﬁ? reaéé}e tfﬂ%rl Gl eP @t%ntc% ‘B'e%%:% )& ft%l %%Pe &?&!éfOf

the shells and mai an effecti.ve se
shown in Fig. 7c¢ an%BQMesls%ml‘B@- ﬁftdué{tlsorli‘eﬁfw%lﬂ’ﬁeshéﬂrﬂ-el eHﬁEQB?ratElé a

concave verti cal C%Mﬁfmg StV PiN U panels 16 Rasnkean fadndnbhabdly,
adopting 20 t he

i-ned hi nged anels t he gap bet anel s. and
the cylindrid® shel?s %aﬁf“ﬁe‘{ eafq"f p g‘@éﬂe@% gt gl }Qgﬁ ﬁéﬁﬁﬁdp?ﬂ%}ef ore

reduce the risk of -mathye - nenttiod qhuﬂlaMhrqn@owtibhe1ﬁa$sehgeuppdnremge
nmovemnent .

of the fillet panel will move a greater distance
laterally than the lower edge. This therefore com-
. _ '~ pensates for the variation in lateral spacing and enables
15 - the fillet panels to closely follow the walls of the
shells and maintain an.effecﬁive seal at all times. This
in fact is shown in Fig. Tc and the converse situation
where the vehicle negotiates a concave vertical curve
is shown ‘in Fig. Tb. It has been found that by adopting
20 the inclined hinged panels, the gap between the panels
and the'cylindriéalfshells can be effectively sealed
at all times and therefore reduce the risk of entrap-
ment of part of one of the passengers during movement.
of the vehicle. '

25 _ : - : ' _
The characteristic features of the linkage 60 and the
centering mechanism 116 are separately'claimed res-
pectiveiy in our copending applications 82 05194 and
g4 12281 (GR 2 0131TIA ond gR 2139 282A)
- 30
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. the vehicle. 25 The characteristic features of the |inkage 60 and the
1t gring mechanism 116 are separately clainmed res- pectively in our
jepdi ng applications 82 05194 and 84 12281( GB 2093781A and GB 2139582A)
-13 CLAI M5 1. An articul ated vehi.cle conprising a“first chassis
a"second chassi's, each having an outboard end and an. inboard end, o/
coupllng means i nterconnecting the |n 3ard ends and i ncluding vertical 7
pi vot means to accormpdate 5 . rel ati've steeri ng novenent of the two ,?%;
"’

chassis about a generally vertical axis:;and horizontal pivot neans

provi di ng r6|ai'dﬁi£¥ gvotal novenent of the two chassis about a generally

transverse hori axi s - to acco- mMmmodate vertical novenent between the .
. -out board ends, 10 and a tunnel interconnectinng the two chassis, the

“tunnel .. including a fan SrtRaulatkd Feaialkycoppeedingryedinpt handisng

side walls no nted on aone ass and_def i ssage, a .
_s;cond pair o? FaFFf §§a8®GSE&PVe8aﬁBsnggPﬁgaglgggﬂﬁ?rg ﬁggn?g %ﬂ'the
.15 ot her chasmbsaaNded@nlnpmglangemsadSpaSSQgepnaepaLnsothepsnaqdr@g

side panels |ocaled dﬂﬁar%biu%&nhh%F§%§%awﬁbh§o€”ﬂe§ﬁShtSXLSQQhﬂngEL“Be”

the first and second passages t I ne conti nuous passagewa romone. -.
chassi s to2the dedativiensteiegdngapevementhofnthadEng 2933313 abautomary

portion and a NpeMIra1NgT et iRaMOLRlsY a6@NAeSi eEntalt Bevetankgnary portion
for movement abohl,AasRe Fe13t1vecs1\3ehl udVeeRt bP°EneY chb gL s
about a generally transverse horizontal axis to acco-
_ ‘mmodate vertical movement between the outboard ends,
10 and a tunnel interconnecting'the two chassis, the tunnel..
) ineluding a first pair of laterally spaced curved up-
standing side walls mounted on one of the chassis and
defining_a first passage, a second pair of laterally
spaced curved upstanding-side'walls mounted on the
15 other chassis and defining a second passage, a pair of
upstandlng side panels located inwardly of the side
walls an_d each extending between the first and second
passages to define a continuous passageway from one
chassis to the other, the side panels eachfindluding
- 20 a stationary portion and a movable portion pivotally
connected to the stationary portion for movement about
an axis inclined to the axis defined by the vertical
pivot means, and the movable portions each having an
edge abutting an adjacent side wall whéreby, upon
25 moVement of any side panel relative to its associéted
- side wall upon relative movément between the chassis
‘about a horizontal axis, ﬁhe-assdciated movable portion
moves about its respective inclined axis to follow the
movement of the associated side wall.
30
2. An articulated vehicle according toIClaim 1
wherein each of the sxde panels includes a pair of the
movable portions plvotally connected on opposite sides

T T



adjacent S|de wal | whereby, upon 25 novenment of any side panel relative
to its associated side wall upon relative novement between the chassis
about a herizonfal axi's, the associated novabl e- portion noves about its
' ecti-ve.inclined axis to follow the anenent of the associated side:

blvot neans, and fhe novabl e portions each having an edge abutting an Cf?::
0-—

ma_ . .30 2. - An articulated vehicle according to Claim1 wher ei.n each of
t%@ si-de panel s includes a pair of the nmovadh e portions pivotally connected
mmpp05|te si des - 14 -- of the stat|0ﬁary portion on upwardly -
ergi ng axes. | rding tao im1 or aim
o Wef RS Hordilitch BBRERELP0 by erBIME a%ks , he

2 wherei n each side curved to present
interior of the respective passages. 4. An articul ated vehicle according

to daim3 whereinthe rmlmﬁufémawhecqfe %Q%o?gﬁﬁgv%osﬁi%§ﬁe105rt he
side walls form ng_ one of the passages is greater.than e radi us of

curvature of the cORHe Shendd o s idejoaldl ks PHF’NPﬁgtPhBrSFﬁEF 8f the

passages to pérnitcaveatapuifdde trasIrgdn t@riory oft ¢tk rgspbetheevphsshges.
5. An articulated vehicle according to Caim4 wherein 15 t he concave

surfaces are inclined toward the axis defined by the vertical pivot neans.
6. An articul atkd vehirlartdosdradiedy vebisde eseosfiinghtoCCiahs 3 whebein

wherein each of thendrovables R lddia e dfNEhedesndaivedsparakbebet enbhe
sai d edge to -present eac of éhe said edges nornmal to their resgectlve

‘concave surfaces. ¥9€ Sk SRey &t the 8@53P§Fﬁ91F055ﬁ9 8RetBRn 25
the Aainms 3 1 6 titereddidhe Stairivatare m‘rttheneoarceve surface of the

side walls forming the other of the passages to permit
overlap of the passages during steering of the vehicle.

5. ~ An articulated vehicle according to Claim 4 wherein
'15' the concave surfaces are inclined toward the axis
defined by the vertical pivot means.

6. An articulated vehicle according to. any one of. . .
the Claims 3 to 5 wherein each of the movable_portioﬁs

20 includes a jog parallel to the said edge to present
each of the said edges normal to their respective
concave surfaces. '

7. An articulated vehicle eccording;to any one of

25 the Claims 3 to 6 wherein the stationary portions are
carried by a support mounted on the vehicle for movement
about a horizontal axis to maintain the stationary
portions in a position to bisect the angle between
the two chassis.

30
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i ed by a support nounted on the vehicle for movement about a horizont al
to maintain the stationary portions in a position to bisect the angle

i

en the two chassis. 30 35 - 15 - 8. An articulated vehicle : ¢

rding to any one of the. preceding clainms wherein a bel | ows* ext ends
betmeen the chassis externally of the tunnel. 5 9. An articul ated o,
“vehicle according to claim8 whereknighe belloms i ncl udes a support hoop 7
att-ached to the stationary portions of the tunnel. 10. An articul ated hd

vehitl e accordlng toclaim3 10 wherein the stationary and novabl e
portions of the85|dAnpaneﬁsuaaeegenehablg @tamad;nqrmnsanx|mneuquort|ons_'

~being di sposed %ﬁgakkgkehgn %ggﬁégﬁ POt Q ﬁ%Fi$&§' $5H5§u axis of the-

vehicle. 15 art c e accor m 10 wherein the
novabl e . port|on§eégéﬁnlﬁéPuGBaﬁséége§§ﬁ§¥ﬁll¥ %%r%h¢eﬂuﬂQF¥he sai d edge
such t hat each edge is presented normal to the respectlve concave surface.

5 9. An articulated vehlcle according to claim 8
' wherein ‘the bellows includes a support hoop_attachéd
to the staticnary portions of the tunnel.

_ _10; An articulated vehicle according to claim 3
10 wherein the stationary and movable portions of the
~ 'side panels are generally planar, the‘_ stationary
- portions being disposed parallel to one another-ahd
to the longitudinal'axis of the vehicle.

15 11. An artlculated vehicle accordlng to claim 10
wherein the movable portions each include a jog
generally parallel to the sald edge such that each
edge is presented normal to the respective concave
surface. | | |

A



