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RAILWA{'TRUCK ASSEMBLY This invention relates to a railway truck assenbly,
amtd, nore particularly, to a steerable bogie in a railway trugé desi gned
for a rapid-transit ‘system 5 Conventional railway trucks (bogi
been designed to neet substantially |ess jtringent requirements than those
whi ch have to be net by trucks forurban,

drawi ng boards and/or under devel opnent... Such urban 10 rapi d-transit
systenms are requi RRgrivaYberRUCRS hyemErd |y | ess noisy, to be able to
ouch-sharper than those

negOlti ate curves

of eonventional railways, and to

be lighter and thus nore conpatible with energy conservation. 15 The

ability for a rai
m ni num of wear
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axl es radi al |y toahle moreeparBiciumlarlyicko rel sidesr2Ble bogaker -of iyokes
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are each steered to a. radial position relative to a curve. 25. In

accordance w gh OESn%H%ﬁ.})&@;' %&%ﬁeﬁtué@em‘i’iﬁ@é geﬁgv'ésggé vi ded a

stéerabl e bogie for a ve

axl e assenblies spasdgngdofe IeekthFuhrhantizbly Iess; strpagenst axle

support frames eaghqu@tadbics LHBRO'EHJNE Ahh n298°8Y! e hbe BYl © SupPOr!

frames being interconnected for relative novenent -about

10

15

20

25

30

trucks forurban, rapid-transit systems how on the

.dtawing'boards and/or under development. Such urban

rapid-transit systems are required to be substant-
ially less noisy, to be able to negotiate curves .

‘much sharper than those of conventional railways,

and to be lighter and thus more compatible with
energy conservation. '

The ability for a railway truck to negotiate

relatively sharp curves with a minimum of wear and
noise has been provided by always steering the wheel
axles radially to the curve. Such a truck includes
a pair of yokes pivoted together about a vertical
axis, the yokes being connected fespectively to

"the wheel axles. By pivoting the yokes, the

wheel axles are each steered to a radial position
relative to a curve.

In accordance with one aspect of the present
invention there is provided a steerable bogie for

a vehicle,_the bogie comprising: a pair of trans-

verse axle assemblies spaced along a longitudinal .
axis; a pair of axlejsuppbrt frames each rotatably
supporting an axle assembly, the axle support frames
being interconnected for relative.movement_about

rapid-transit systenms now on the

i e conprisi air rans- verse
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- a substantially vertical pivot axis; a pair of side franes di sposed on
posite sides of the pivot axis and each extendi ng between and bei ng .
gupported upon the axle support franmes, neans to permt refat: 5 ive
novenent ‘between the side franes and the axle support frames to acconmodat e
rel ative pivotal novenent of the axle support franmes about said pivot axis;
lateral |ink nmeans extending betweenaat. | east one of the axle support
frames and the 10 side frames to |aterally |ocate the side frames e
relative to the axle support franmes, the link nmeans incl.udi ng connections

whi ch accomodat §,98E8n+ ehal iV gehr@AGalud ARl r&syfgggavgswee Lhgeaxl e

support frame and the_side frames and i ndependent rtical nmovenment of
one side franef¥¥Te8| JiSPESEHe OBt REPOFIFE 15149 PHf thpePlESpeakide axl e

support frame;amdtéashvextenaahg! dete Hi heineesuppdredgported by the
side franes internedj ate ige axlexgi nblies; and neans for sup&prtlng t he

20 - -bol ster Ut 1eSsABe®t FHRES §: MF2RF vEC  BEERLENZP IS e ment

t her ebet wéen. ifre howémentinbetweesn itheolsdsies nftdmesoahdr tHespkdee- nents,
and so may Ssi ve el ling rod e 25 to.allow the.necessary:
freedom of pi \’%%é{%g%ng,%%&gt itﬁggr%t 01?%5 v@ee]r@f#ée nB@IXBFQ«?lcorrponent S.
The provi si on ndvemenpeaflethev axiliec siuppomneitaes weboutneasdde franme and
t he ot her ens 0,3 LOT Sl flaxi il ity ' ng_whe to lift out
of . the gener géﬁg?gnaex%%'t %ehe(%?h%r l?%@édéﬁgselaés#@%&gn rgF\eé@%e ar rangenent
the |ink meansat nteagbsone of the axle support frames and the

1o side frames to laterally locate the side frames

g
-
o

‘relative to the axle support frames, the link means
including connections which accommodate both
relative longitudinal movement between the axle
- support frame and the side frames and independent
15 vertical movement of one side frame relative to
_the other upon tilting of the féspective axle _
support f;ame;.a-trénéversq bolster extending =
between and supported by the side frames intermediate
the axle assemblies; and means for supporting the

kY

20 - bolster upon the side frames to pérmit relative
rotational movement therebetween.

The link connections involve small angular displace-
ments and so may simply have swivelling rod ends

25 to allow the necessary freedom of pivoting and
twisting motions between the movable components.
The provision of indepenéenﬁ'vertical movement
between one side frame and the other ensures

30 torsional flexibility allowing'one wheel to lift
out of the general plane of the other three wheels.
- In a preferred arrangement the link means includes
a pair of lateral links,; each extending from a



one of  the axle support franes to a respective one of the side franes,

l i'-nk being pivotally jointed to the axle support frame and to the
respective side frane to provide a 5 uni versal connection acconmodati ng
rel ati ve nove- nent about horizontal and vertical axes. In accordance with
a further aspect of the present invention there is provided a vehicle
including a 10 body supported on a stedrable truck, the truck conprising .
a pair of transverse axles spaced apart along a Iongltudlnal axis, a pair
of axle support, franes each rotatably supporting one of the axles, the
frames being conrrentenl Pertianopficpneopflbhe pule iSpPRANEERRNGSOUt a

vertical pivot axies, aareégéékﬂréaaﬁeSBEPQhTee‘iﬂa\é thamad 2 SAPROL {nkr ames, a
transverse bolster rotatably nmounted on_the truck franme to support the

vehicl e body and RRAR PHBPERIOR 6? ipkedp ey the a%lR SUPRIE: t FXR®Ref [ ane,
20 a pair of trénavemsehe ﬁéspedtmaéabhabIﬂwamélﬂbrprdvi&edasposed draft
| i nks connected at_pne e%g ye hicle b 4@5 nd at th other end to
opposite end® of FIYEFE rggnP?ﬁ °Ph8°F°WF * BARETt ed

I nternedi ate its mexls ahonhehoflzbntailanﬂSverhﬁqxﬂtaﬁesmms wher eby draft
forces.are transmtted directly fromthe axle frame to the body. In a
preferred arrangenent the draft |inks are connected to the vehicle body by
pi vot connect i onsiiB(aecevdandat whghr 8l furtber-aspedt mf ot phesentn

invention there is provided a vehicle including a
1o body supported on a steerable truck, the truck

a pair of lateral links, each extending froma -3- central portion oCig;;y
ac .

comprising a pair of transverse axles spaced apart'
along a longitudinal axis,.a pair of axle'support
frames each rotatably supporting one of the axles,
the frames being connected to ‘one another for
15 relative movement about a vertrcal pivot axis, a
.truck frame supported by the axle support frames, a
transverse bolster rotaﬁably mounted on the truck
frame to support the vehicle body and.permit'_'
rotation of the bedy relative to the truck frame,
20 a pair of transversely spaced parallel longitudin-
ally disposed draft links connected at one end to
the vehicle body and at the other end to opposite
ends of a transverse link, the link being pivotelly
commected intermediate its ends to one of the axle
25 support frames whereby draft forces. are transmitted
directly from the axle frame to the body.

In a preferred arrangement the draft links are -
connected to the vehicle body by pivot connections
30 accommodating relative vertical movement between
the body and the truck. The draft links are further
connected to the transverse link by pivot connections
which accommodate transverse displacement of the
" body relative to the truck. '
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‘body and the truck. The draft links are further connected to the ’,

nsverse [ink by pivot connections which acconmpbdate transverse

pl acenent of the body relative to the truck. Alink is preferably

nnect ed between the bol ster and one of the draft links, the link being
engageable with the draft link at a | ocation spaced fromthe connection of
the draft link to the 5 transverse link so that it induces pivota
-movenent of the axle franes about the rtical axis in response to Iaterahk
di spl acenent of the truck relative to the vehlcle body, the pivotal
novenent steer] the, truck _to reduce the | ral displace nt. In
accordance\Mt4J£%95 %ﬁe?rﬁgﬁﬁégigchﬂg :%?9Wﬁﬁ9u??ﬁ ?ﬂé?Eer provi ded
a vehicl e inclan ngné dpdygheugpartedinksy Hhrenale Bémé( t he truck 15
having:a pair of transyerse S d,apart_alo |tud|n axis; a
pair of axle s%%??glﬁﬁn’g%tga%ﬁ g%&%ibllﬂ'n&ﬁp%rﬁ %‘n Ii‘pa?ﬁ axle
support framesfzmm nghei eobaetyiont efc diveedrad drirst eo i tigenot i on about a
verti cal R vot r u rt franes
~and connect ed Eﬁgﬂé‘{ef?gaig?% ?gelt\?/lgfali%rrg'\%gr‘r}e%js g;;ra‘%ﬂéa ax Sv éggggort
- frames about td% thetazhe ﬁxamesanbcatb@hﬁxyenﬂkﬂﬁ#t@%lanlnhe mai n franme
for novement Ifbsa%&?asreé'zaeiagazoaaéble.!&%xf@@f'e@% fgneko and 25

connected to th rovi de support therefor Icle further

i ncl .udi ng a(ﬁ¥ﬁ¥a¢+ﬁﬁa5€ Bk?eﬁ@hﬁ&lﬁeFWQMTtqhﬁtﬂkﬁp%@k BA¥ementhe axl e

‘ . steering the truck to reduce the lateral displace-
10 ment.

In accordance with a further aspect of the present
- invention there is provided a vehicle lncluding a >
- body supported on a steerable truck, the truck '
15 hav;ng.a pair of transverse axles spaced apart along
a iongitudinai_axis;_a pair of axle support frames
eachtrotatably supporting an axle, the axle support
frames being pivotally interconnected for steering
motion about a vertical pivot axis; a main frame -
20 supported on the axle support frames and connected
thereto to Permit-pivotal movement of the axle -
suppbrt frames about the vertical axis; end a.
bolster supported on the main freme for movement in
a generally horizontal plane relative thereto and
25 connected to the body to provide support therefor;
| the vehicle further including a draft linkage
extending between the body and one of the axle
support frames to transmit draft forces from the
axle support frame to the-body, and link means
30 connected between the bolster and the draft linkage
whereby lateral displacement of the bolster relative
to the body causes the draft linkage to induce
rotation_of the axle support frames to steer the
truck in a direction to reduce the lateral displace-
35 ment. ' '



support ‘frames to transmt draft forces fromthe axl-e support frame to the
body, dnd |ink neans 30 , connected between the bol ster and the draft (};a
| i nkage whereby lateral displacenment of the bolster relative to the body
causes. the draft linkage to induce rotationgof the axle support franes to

steer the truck in a direction to reduce théylateral di spl ace- 35 ment .

A centreless pivot connection between the bolster and the truck frane

el ements cooperates, with direct transm ssion -qof the l.oad t he truck
Frame t hr ough & HSDERSLFEE BRI oFORRBRIR S e pebeteE 5 ot a
relatively thianantheettruakl frame- bllegiend sha@ciperatéhus] tihodkrgetice i s

made avai |l abl e e n I rti.Qn Qf t I top of
the rails., tﬁ?é)aé%\glcgés%glghé?ag\g}gnggggo&s yt%ueseé(}g‘l%?iﬁ}sﬁ? ?ﬂg’d{ﬁ‘{}gﬁent such
as a linear 1Cthe opplogitenendsorf ltheadbeodif@rcceamingrnistihe @set her
aspect o§ the +4 Ayenti,.onntk heLe 4 - 1 bogie for a
vehi cl e conpri%#ﬁ%egé%%?¥€§?yt?g%gvé?gé%ggﬁg¥gg§gégrféggg ac%d al ong a

| ongi-t udi nal HAESterpai Thus, aRPEes §FIGE ¥§Smad§réﬂﬁ%4%%§% rotatably

supporting an petfe&tSERE! ¥entb81apb tIRPU fHANRSL LN Gahdt EhEONNECT ed
for novenent about a substantiall _yertlcang%votaX|s, a pair of sid.e
frames di sposdtPRPHppRei Falisdedtds SRAGS RALTIE A FRELBRAIRXY endi ng

bet ween and bais@d steprhsed120equipmeart tSiredse suppoedrfranes, one end of

each si?g frang bei ivotally connected t.o one of the axle support
frames for mo Vﬁggﬂgrﬁ PR-and the other end of :
- In accordance with a still further aspect of the present

invention there is provided a steerable bogie for a
vehicle comprising a pair'of transverse,axle:assemblies
spaced along a longitudinal axis, a pair of axle support
15 ' frames each rotatably supporting an axle assembly, the

axle_Suppért frames being interconnected for movement
about a substantially vertical pivot axis, a pair of
side framesldisposed on opposite sides of the pivot
axis and each extending between and being supportéd

. 20 upon the axle support frames, one end of each side frame
being pivotally connected to ane of the-éxle support
frames for movement therewith and the other end of
each side frame being slidably éupported on the other
axle support frame, a pair of lateral linké connected

25 between the said other axle support frame and the
said other ends of the side frames, each of the links
being connected to the side frames and the axle
support frames by universal joint means permitting
pivotal movement about thrég.mutually perpendicular

30 axes to accommodate relative movement between the
side frame and the said other axle frame whilst
laterally locating the side frames, and a transverse
bolster sﬁpported.dn said side frames'intermediate
said axle'assemblies to rotatably suppqrt'a vehicle

35 body, the siﬁe frames thereby being independently
movable to accommodate torgional displacement of
one of the axle assemblies relative to the other. 
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b frame being slidably supported on the ot her axle support frane, a
ateral | i nks connected 25 bet ween the said other axle support*
i the said other ends of the side f4 ames, each of the’links being
1 to the side frames and the axle support franes by universal joint.
fmtting pivotal novement about three nutually perpendicular 30
hccommmodat e rel ati ve novenent between the side franme and the said
e frane whi'l st laterally locating the side frames, and a o
se bolster supported on said side franes |nterned|ate said axle ™
bs to rotatably supporeidwaghican iggorporaing rabluafetrugkes
bei ng i ndependent|y novable to accommpdat e torsional displacenent
t assembblassenpsitauctedatin aqoondanes (fekth the invepsyoRar

At i n rallmeé truck assenblies constructed, in accordance with the
h Willneemh edé@éﬂ?ﬁ@@d:bWW%W XQTERARL e vi THtR eFELERERB PO t he
ing drawi ngs, in which: Figure 1 is a side

e OtFlher&PFQH?aé‘Xllnﬁnlda‘i"W‘é‘%ﬁ’ov’rrﬂé’ﬂ‘W]%h a

pair of railway trpck
ps constructed i n aggordan

of one of the rail uFFh?EIggggﬁ%ﬂﬁ%sn%ent+bﬂ?eFlggég 21s asige

arer?:?'gl &7 got ahacrns, HiPlacd VoA R PRI 85 hhdnhly srped o

piﬁ §Bﬁ%ﬁ§ %Bn%@fﬂé¥éﬁ‘%ﬁfaéc&%&aﬁéé wféhatﬁasﬁﬁgéheﬂon,

Figure 2 is a side elvatlon of one of
the rail&ay_truck assemblies of Figure 1;

figure 3 is a plan view-of the railway

* truck assembly of Flgure 2;
| Flgures 4 and 5 are cross—sectlons
taken respectively on lines 4-4 and 5-5 of Figure 3;

Figure 6 is an enlarged detail view
of a suspension link-and-pin assembly,

Figure 7 is a schematic plan view
showing the pivotallrelationship between the pivoting
eiements the pair of truck éssemblies'and the railway
car body carried By the truck assemblies; and

Flgure 8 is an enlarged view of the
left-hand truck assembly of Flgure 7. |

Referrlng to the drawings, Flgure 1
shows a pair of railway trucks 1 which are used to |
carrj.a car body 2 of any desired'éonstructien . ‘Each

railway truck 1 forms parf of a railway truck assembly
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schematic plan view'showi ng the pivotal relationship between
bl enents the pair of truck assenplles and t he rallmay car body .
b truck assenblies; and 20 Figure 8 is an

of the left-hand truck assenbly of Figure 7. Referring to the
ire 1 shows a pair of railway trucks 1 which are used to carry
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ioned | ower than the central bolster.portion 4. - Stiffening

cured agai nst the bgge sblede?r BASHYIARsIG dgiddon 5. and

udi nal ly of the bolster 3. Each baseplate portion 5 is _

a pertioh &i d¢ pubutar] spuard Lrodssyédtiargerd ssest ong the
t her eof . A generally C-shape top plate 8 is fixed to the
esbownf inhBigdireselt ahld 4si de Balci emd/ db the dpekster VBt h-

0l with the corresponding basepl ate portion 5-to forma

pssiioludesaar bapepiigtenpbrdionhiSc whimh Hes gfosaingdampad opri ate

struction. The two air spring units 9 of each bolster 3 are

lower than the central bolster portion 4. Stlffenlng )

I~

o]

ribs 6 are secured against the base of each baseplate
portion 5, and extend longitudinally of the bolster 3.
Each baseplate portion 5 is prov1ded with a pair of
s1de plates 7 upwardly extending edgew1se .along the
.oppos1te sides thereof. A generally C-shape top plate -
8 is fixed to the upper edges of each of the adjacent
side plates 7 td co-operate with the latter and with -
the cofresponding baseplate portion 5 to form a
profected recess fqr an.air épring_unit 9, which may
be of any appropriate and known constrﬁction. The @wo
air spring’units'Q of each bolster 3 are fixed to the
railway car body 2 by bolts 10, and carry the load of
the corresponding end of the car body. The two side
plates 7 on the 1nboard 51de of the bolster 3 are
connected to the car body 2 by means of a pair of
bolster drag links (or rods) 11._ More specifically, each
boléter.drag_link 11 has one end pivoted to the

corresponding side plate 7 of the bolster 3, and the other
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gter 3lare connected to the car body

i | way car body 2 by bolts 10, andncarfy the | oad of the correspondi ng

car body. . The two side plates 7 on the inboard side of the"
éé by nmeans of a pair of bolster

(or rods) 11. More specifically, each 25 bol ster drag link
end pivoted to the corresponding side plate 7 of the bolster 3,
- end pivotally connected to a bracket 12 fixed to, and
projecting from the base of the railway car body-2. The
endendf ATt Pidiniegedi B 41lbaaekEer LRCElikpdPWOt Al to
e the springing. 5. novenent between the car body 2 and the
andowhoa rally grejgdvinglefiram| hthesbhsenblty thel shiingayodaands to
e the very small transverse displacenent of the car body relative
st BodyTl2e raiTh@\ogposktaserds| yffaathebolBteri darlagdddnkn 11
oke 13 and an inboard yoke 14 The outboard yoke 13 includes a
Each
15 and 16 includes a pair of laterally- spaced projections 17,.
s noyemedta Jehween tite heasibgdys2 an@athenbodsteamd ,p®dand 16 i s
h. an underlying transverse beam portion_19.  The journal _
|8 dheyadirey Adsol Provided rei bl apegiléeathvatwdspdag w@dwheel axl e
a flanged wheel 21 on each of the two opposite outer _ends

TRadS T9p acqommqdahRcthaneeTE SBahlctHaRFVeTSEo disPlagement s 22

ry the yokes 13 and 14 and the remaj nder of the railway truck
}t%gv reiathye _

o

g

The@ZodtiSo £aF viaeth@i prlgter.
‘The railway truck assembly further'
includes an outboard yoke 13 and an inboaid yoke 14,
The outboard yoke 13 includes a main frame 15, while
the inboard.yoke 14_includes a main frame 16. - Each
main frame 15 and 16 includes a pair of'latefallyé
spaced projectiomns 17, to which is secured'a journal-
housing 18.  Each main frame 15 and 16 is formed with.
an underlying transverse beam portion 19. The_journal
housings 18 of each yoke 13 and 14 rotatably retain
- a respective wheel axle 26,having a flanged wheel 21;
on each of the two opposite outer ends thereof. Thus,
the flanged wheels 21 are adapted to roll on rails 22
and to carry thé yokes 13 and 14 and the remainder 6f
the railway truck-assemﬁly.
The outboard yoke 13 is provided with a
longitudinal bar 23 rigidly secured centrally to the

main frame 15 and projecting inboard therefrom.




iongitudinaf ar 23 rigidly secured bentrally to the 25 main frame 15 an%:é;;
proj ect'ing i npoard therefrom - SSmlarly, the main frame 16 is provided "\

with a |ongitpdinal ‘bar 24 which is rigidly §kcured centrally thereto and
projects outbpard therefrem The two bars 23 and 24 have their free ends
pivoted to ong another at equal distances fromthe wheel axles 20, that 5
fs to say cengrally under the bolster 3. A bracket 25 (see Fig. 6) is fixed
to the outboafd gigeigbiynethel mheh Iran@ ale tike prowilded Wargofa A pair
of yeke suspehsion 1'inks 26 are pivoted, at their upper ends, to the
bracket 25, anhd,18hgtbaiinh@WBhre2ds wha chhd shedgidlye s&nirexhl pivot pin
27. The pin} 27 pivotally suspends the free end of the bar 23 of the

out board yoke| 13cent£#iNg. thelrb®opiand phrojertsc dutbdaaidweterdtrdm ce Tivs
of the bars 2B and 24, the pivot pin 27 effectively supports both bars 15
relative to the bwbsbars323Aanticedi hgver cheliar 2% reads/ ariswd ek xte e

t hrough the ypke bar 23, and is centrally pivoted therein by the pivot ‘pin
27 (see Fig. p).adopher ot equelddigtiances (fnom dhe wheedk ea!fieﬁ)tgq'l ythat
connected,eﬁ one end, to a correspondi ng end of the steering crossbar 28
and at the dtherisntipt sax beadired 130 undgirdithedded@tiary 3+ om the car body 2
(See Fig. 3).]Each end of each of the links 29 is pivotally connected by .a
resiliently thistable rod end t oAabragkedst2d disae tBhigt %y &% Tred ko

rotation. If nust be noted that _ .
the outboard side of the bolster 3 and at the centre

i

thereof. A pair of yoke-suspension links 26- are
pivoted, at their upper ends, to the bracket 25, and,
10 ‘at their lower ends ,to the head of a vertical'pivot_:
pin 27. The pin 27 pivotally suspends the free end of
the bar 23 of the outboard-yoké 13. Owing. to the |
pivotal connectidn between the free ends éf the bars 23

and 24, the pivot pip 27 effectively supports both bars
15 relative to the bolster 3. '

A steeriﬁg crossbar 28 transversely
! - extends through the yoke bar 23, aﬁd is centrally
pivoted therein by the pivot pin 27 (see Fig. 6).
A pair of yoke drag links (or rods) 29 are piﬁotally
20 connected, at one end; to a corresponding end of the
steering crossbar 28, and at the other end,to a braéket
30 rigidly depending from the car body 2 (See Fig. 3).
—— _ .

Each end of éach o0f the links 29 is pivotally connected
by a resiliently twistable rod end to'allow restricted

twisting as well as rotation. = It must be noted that
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e inpoard end.of each drag link 29 is pivoted about a hori zontal axis

the resilient suspension between the car body 2 and the yokes 23 =«
The other (or outboard) end of each drag |ink 28 is-pivoted 5

about a vertical axis relative to the stgering crossbar 28. A pair of
paral l el ,} I ongi tudinally- extending side frames 31 and 32 are positioned on
t he opposjite si-des of the railway truck 1. Each side frame 10 31 and 32
has its ﬂnboard end pivoted, at 33, on the corresponding journal housing .18
and restqd on a resilient pad 34. Each side franme 31-and 32 has its N
out boar d [endthesinhgavd and| pdecepsd Iag Hadh Fhdisfpiveted| sbeut3arests
.on a slide pad 36 at the centre of 15 the correspondi ng side frane 31 or
32.° . Thys, horizenbadfarhs ta Prapidarthe iresildent tsuspemsieny

t hroughtHe air spring units 9, and the opposite ends of the bolster 3, onto
the siidd pRRtweent thgecaznbpdyol aRd dihe MakaeLBandd42. ThAe slide
pads 35 gnd 20 36 allow relative |ongitudinally djsplacement between the
journal Hear?HRRT 180T oPUbRPAEER £RE P(;E@?C’IB axae ok 28 Letnbeatede

side frames 31 and . 32.., -Such .displ acement occurs in a’

2 PP ACRToARLS: ToE bige U FBE (ShePTENEccPRESRET

) rﬁgélive'to the side frames 31 and 32 and the railway truck 1
e wi |l be explained |later, the angul ar di splacenment of the

elative to the car Rody.2 T Patalte Y O g P f a1y~

extending side frames 31 and 32 are positioned on the.

opposite sides of the railway fruck 1.

th
n 4y

Each side frame
31 and 32 has 'its inboard end pivoted, at 33, on the
pOrresponding journal housing 18 and rests on a
resilient pad 34. Each side frame 31 and 32 has its
outboard end resting on a slide pad 35. Each end of
the bolster - 3 rests on a slide pad 36 at the centre of

the corresponding side frame 31 or 32. the

Thus,
load of the railway car 2 is transmitted directly
through the air spring units 9, and the opposite ends
of the bolster 3, onto the slide pads 36 at the centre

- of the side frames 31 and 32. The slide.pads 35 and
36'a110w relative 1oﬁéitudina11y displacement between.
the journal bearings 18. (or between the yokes 13 and
14), and between the bolster 3 and the side frames

-31 and 32. Such displacement occurs in a curve upon

angular displacement 6f the car body 2 (and hence the,

bolster 3) relative_to the side frames.31 and 32 and the




14 to align the wheel axles 20 radlally to the 5 curve. Such steering .-(gEf
ditspt acement of the yokes 13 and 14 results in relative slidi-ng between the
yoke 13 and the sidé frames 31 and 32 on the slide pads 35. 10 A | ateral
stabilisation link (or rod) 37 extends laterally of the truck 1 and is
pivotally connected to the central portion 4 of the bolster 3, and to the,

side franes 31 (see Fig. 5). This anchbr (od 37 accurately restrains the
side"frane 31 in 15 a lateral directio A pair. of yoke centring links

38 &t end laterally from and are plvotally connected at one end to, the

out board end of the yoke 13. The other ends of the links 38 are pivotally
connected to the coaibsapntirngksildesf mambol) A vkl e eﬁblﬂiﬁddVOke

centring link 39 S e m..and is piv con ed at one.
end to, the inboar dég%g' #ﬁ%héﬁghﬁéﬁ s?ﬁ'@ (ﬁ“}%ﬁ e‘#dq'r}?é/t% UFEnk 39 is :
pi votal | y connect eselative tpdsher sar bdeTﬁe$¢denﬁ«iHE3gmkbsglarand
provided 25 to ceptg f

connections at the end§ S?Eggcﬁﬁe g%r&oél:IX e torS| ona #ﬂf#}gxfg ?’lﬂéy by )
accomodat i ng Dot CRFAERpendBrh §§??F‘é-§lg Adrpianensnt (of sthie yokeesl3 g

relative to one an&ﬁael4aﬂésﬁ1£§thﬁer@mawfwgﬂéradiﬂb b “Eh@ ey yREn the
ax| e support frane%% 3 . he SI de franmes 31, 32. The Sld r ames
u

therefore tied to epgidgt frpEesa e @ aPniitherslide apadanodat e
both the steering 3®iion of the trucks and tilting of 'the trucks. The
pi vot .connections may alternatively conprise 'swivel joints permtting
10 A lateral stabilisation link (or rod) 37 extéhds
laterally of the truck 1 and is plvotally connected
to the central portion 4 of the bolster 3, and to
the side frames 31 (see Flg. 5). This anchor
rod 37 accurately restrains the side frame 31 in
15 a lateral direction. A pair of yoké centring links
-38 extend laterally from, and are pivotally .
connected at one end to, the outboard end of the
yoke 13. The other ends of the links 38 are
pivotally connected to the corresponding side fraﬁes_
20 31 and 32. A third yoke centring link 39 extends
laterally from, and is pivotally connected at one .
"end to, the inboard end of the yoke 14. The other
end of the 1link.39 is pivotally connected to the
side frame 31. These links 38 and 39 a#e provided -
25 to centre the side frames 31 and 32 while the '
pivotal connectibgsat the ends of each link provide
.. torsional flexibility by accommodating both
independent vertical movement of the side frames
relative to one another\and relative loﬁgitudinal
30 movement between the axle support frame 15 and the
side frames 31, 32. ' The side frames are therefore
tied to the truck but at the same time can dlstort
to accommodate both the steering motion of the trucks
and tilting of the trucks. The pivot'cdnnections may
alternatively comprise swivel joints permitting



Aoyenent about three nmutual |y perpendicul ar "axes. A steering actuation,
gd/fce is provided to actuate the steering crossbar 28, the steering .

. ation 5 device conprising an arm 40 which is fixed to the central
pottion 4 of the bolster 3, and which armextends longitudinally of the-
rail way car body 2. This arm 40 and the adjacent drag |link 29 are each
provided with a series of Iongitudlgglly 10 spaced adj ustment hol es 41,
An adjustable link 42 is pivotall'y connected, - at each end, in any one.of ;x
the holes 41 of both the arm 40 and the link 29. - Wth the |ink 42

connected as EBQQHeh@ Q@%&H f%?t$&%ﬁ£ -%lhgﬁdggh %%;r§§%POUt the 15

central pivot axi's is transm g Cross to produce a
correspondi ng plvotlng of the axle support frane 15 about its central

pi vot . Ifho y, esegnie onnect 0) is
merely shi fte at e%%%&&%t‘?é\éﬁ?‘é ?%eb gI g'&gg'p%o%r tcd%tﬁ'{agrrteé no
st eeri ng noti shei stiesticw CJIQﬁSbRJagZ% nkBe2gtegerdng @okstatipmbout their

connecti 0§s Waklyildae ngRtidihe’ r40 lEhel t?qxé&myL with link 42

connected between anothér pair. o ho es 41 |ocate | nwardly of the

cross- bar 28, the: ceRt LAk iRAFkor nd QEntRecbRéEFeRi Py @sehigk 42 to
exert a IeveraEmr@eﬂahdéuadﬁgmﬁud&maﬂﬁbeEhthaereqmwayIéart&ﬁ en |ink 42

B in 30 & drr oS AAGATS BBl RREREatEAs TS o (FEfic ng 1T A
stabi | i sing | ealchdpriciaisidd gvith) aSseﬁﬂescbedlan@aHuehﬂallyand beneath the
crossbar, 58 ' Spacd d ;.%stt*}r‘?exP' V28185 N1 N oUWt 1Y 1Kk 42
' “is plvotally connected, at each end, in any one
of the holes 41 of both the arm 40 and the link
29. With the- link 42 connected as shown in the -
drawing, rotation of the bolster 3 about the
15 . central pivot axis is transmitted to the steering
.cross-bar 28 to produce a corresponding pivoting'
of the axle support frame 15 about its central -
pivot. If however the vehicle body (represented
by connections30) is merely shifted laterally
20 _relatlve to the axle support frame, no steering
. ‘motion is induced, the drag links 29 merely
pivoting about their connections with the steering
cross-bar. On the other haﬁd,'with link 42
. connectedlbetween enother pair of holes 41 located
25 inwardly of the cross-bar 28, lateral motion of
the vehicle body will cause link 42 to exert a
| lever force on the cross-bar 28 w1th the connectlon
" between link 42 and drag link 29 acting as a
fulcrum. The resultlng eteerlng motlon_will_be in
30 . a di:ection tending to oppose the lateral motion
inducing it. A stabilising link 43 (see Fig..5) is
'connected ﬁerallel to, and beneath the crossbar 28
to stablllse the prOt pln through the end of the
'crossbar and to res;st the action thereon by the
35 'link 42.



-y -

cros§bar and to resist the action thereon by the 35 link 42. The C§é§
detai I’'ed operation of the railway truck. assembly will now be expl ai ned

detail with particular reference to Figures 7 and 8. Wen the railway car

is on a curve, the body 2 thereof is at an angle " a" relative to the

| ongi tudi nal axis of each railway truck 1. Since the bolsters 3 are
restrained relative to the car body 2, tjgey al so nmake the sanme angle

rel.ative to the trucks 1. The link.42 of each truck assenbly acts to keep
the~steering cross-bar 28 laterally centred with respect to the car body

2.. This will shiphi H@%dﬂjg&;é&@fdﬁi&ﬁtbf ghéhrgggwgy drudihe truck centre
line to pivot the yokes 13 and 14 in opposite directiodns, so that both the

wheel axles 20 wASSembdy é(”rla?dl%ﬂwalP?gm%FlFSfiaﬁ-PvéettGJ{lhé”&}?ve Al t hough
the curves of a Fa&t&daﬂalslﬁeﬁeisémr@u iasgab.asper ahmarsthcmﬁezpf

covnentional rai nHX|nun)steer|n axI 20'i§
linited to about tga%/r? Podr 1 r%s §%&§&§é' \g]}' | ative
angul ar p|vot|ngiEBEWEedengxevbﬁhbtelaﬁmveneotahe lbmdfﬁﬁdiﬂﬁm bars 23
and 24 shrft” onI at us th erti et ween
the two shifts o %H‘{ar sﬁ%‘e% g%?&gf ia| [ Eﬁ-ﬁﬁt t&% ﬁp‘{ln%-??
centre of t he tr&ch:eﬂnaatnalnadxrelatiue bodyhe. car body 2, they

also make the same angle relative to the trucks

1.

The link 42 of each truck assembly acts to keep
the steering cross—bar 28 laterally centred with
‘respect to the. car body 2. This will shift the-
.yokes. sﬁffiéiently with reépect to the truck centre
. line to pivot the yokes 13 ‘and 14 in opp051te
.directions, so that “ _ _
both the' wheel axles 20 will take a radial allgnment .

reIative ‘to the curve.

Although the curves of a rapid tramsit
system méy be sharper than those of cquentional railway, -
the maximum steering angle of each wheel axle 20 is
limited to about 2% degreés. Figures 7 and 8

- exaggerate the relatife angular pivoting between the
'pivotable_cdmgénents; | Iﬁ fact, the bars 23 and 24
shift only sllghtly laterally and thus the vertical
pivot between the two shifts omnly slightly sideways out
of alignment with the pivot centre of the_trucks 1

:-relative to the car body 2.

—_— _T_.l;
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NAIMS 1. A steerable bogie for a vehicle, the bogie conpr|5|ng a’ pair
ansverse axle assenblies spaced al onga Tongitudinal axis; a pair of** *
Y support frames each rotatably support ssénbly, the
axre support frames being inter- connected Immum"ﬂlmmmemsnt about - a
substant- ially vertical pivot axis; a pair+ofcsite " ranme$ di sposed on
opposite sides of the pivot axis an?qeach ext endi ng between and bei ng
supported upon 10 . the axle support franes, neans to permt relative -
novenent between the side frames and the axle support frames to accommodate
rel ative pi vo€aRIMSvenment .of the axle support franes about said pivot axis;
| ateral |ink meams—extendi ng between 15 at | east one of the axle support
frames and the side frames to laterally locate the side.franes relative to
the axle suppart W%ﬂé%réﬂﬁé'bd@(iéfeﬂ@ﬁ angkhding cwm@m whi ch
acconmodat e both rel ative |on gngr nmovenent bet ween xl e 20

support frame EWQ gy iR PREBFERTe AR Fe AT nent of one
side frane rels@hjcea taldrtqa aatlmgup@amau.t ardsof a pairsdxle axle -

ort f tral bol d by th
ci'do framee | FEBRREE Homes Faop eoBRHEBRy SypResTihd 0f JEpey o by the
supportinf t hasisemdlar, upjon axke ssuppbrandsamespbeding rigitarve rotati onal
ovenent the! SRELNEAILY Zor i £6100! SobRMERAGEIM 90 dbSlahin 1 vherein

30 t he |i nk “connections unrversal conne
ially vertlcal pivot axis; a pair of side frames

disposed on opposite sides of the pivot axis and
eaeh extending between and being supported upon
10 the axle support frames, means to permit relative
L movement between the side frames and the axle
support frames to accofmmodate relative pivotal
movement of the axle support frames about said
pivot axis; lateral link means extendlng between
15 at least one of the axle support frames and the : -
side frames to laterally locate the side frames
relative to the axle support frames, the link means
including connections which accommodate both
- relative longitudinal movement between.rhe,axle
20 support frame and the side frames%and independent
vertical movement of one side frame relative to
the other upon tilting of the respective axle
support frame; a transverse bolster extending .
between and supported by the side frames intermed-
25  iate the axle assemblies; and means for supporting
" the bolster ‘upon’ the side frames to permlt relative
-. rotational movement therebetween.

2. A steerable bogie according to claim 1 wherein
30 the link connections include a universal connection
' between'the side frames and the respective axle
support frame. '



bet weerr the side frames and the respectlve axl e support frame. 3. A
steerabl e bogi e. according to claim1 or claim2-wherein the T1nk neans

i ncludes a pair -of Tateral |inks, each extending rtion of
~one of the axle support frames to a 5 respecti mmwm;mlm“ ME frames.
4. A steerable bogie according to claim3 mherel each of #heslinmks is
pivotally jointed to the axle support fra and to-the respective side
frame 10 to accommpdate relative novenem% about -horizontal and vertica
axes” 5. A steerable bogie according to claim1 wherein one end of each of
the side frames.ispimnioiddrthid poke! BecBHithgOldl RaadM @ hppOr! frames
for |ongitudinal and later novemnen herew t . st eerabl e bogie
accordi ng to cl ai iflstithet sirexedn other 1ink @F*é&cﬁnﬁld’éefsr &P3Lr sl i dably

20  supported ondge sedchPNEivks | Neadk! BxEERBONy EraPS: centh-al eerable
bogi e according to claim1l wherein_a strut.extends betmeen one of the side

frames and a cent BATHAR iSh Fetfe BRestEle: SUPRPEtafrfmet #L 25  the
bol ster rel atisve reddguective dianef Bhelsidectzbimeshogi e according to clai m,
7-wherein the strut is pivotally connected to the bolster for rotation
about an. axi s -substantially coincident 30 wth the pivot axis.

4. A steerable bogie according to claim 3 wherein

each of the links is pivotally jointed to the

" axle support frame and to the respective side frame
10 to accommodate relative movement about horizontal

and vertical axes.

. 5. A steerable bogie according to claim 1 wherein
one end of each of the side .frames is pin jOlnted
15 to the other of the axle support frames for
longitudinal and lateral movement therewith.

6. A steerable bogie according to claim 5 wherein
the other end of each side frame is slidably
20 supported on the said one of the axle support frames.

7. A steerable bogie according to claim 1 wherein
'~ a strut extends between one of the side frames and
a central'portion of the bolster to laterally locate
25 the bolster relative to the side frame.

8. A steerable bogie according to claim 7 wherein

the strut is pivotally connected to the ‘bolster

for rotation about an. axis substantlally coincident
30 with the pivot axis. '



. A6 9. A steerable bogie for a vehlcle conprising a pair of transverse axle '
‘lﬁ'ssenblles spaced along a longitudinal axis, a pair of. axl e support frane¥ *

ach rotatably supporting an axle- assenh+y——%he—5—ax+e—snpport franmes being

i nterconnected for novenent about a subst pivot axis, a
maﬂM!"ﬂ B!ﬂmt)t axi s and each

ext endi ng bet ween and bei ng support g up t frames, 10 _

pair of side franes di sposed on opposite

one end of each side franme being plvotally connected to one of the axle [
support franmes for novenent therewith and the other. end of each side: fraﬁf*
bei ng slidably supported on the other axle support. frame, a pair of

| ateral |inks gon bheas éﬁgqx)t frame and
the said ot herézen(?}(se o‘?éje‘ﬁﬁjé??o%:?gngsg ea?ﬁﬂo?ﬂ% ?ﬂg{l ng connect ed
to the.side fmRa¥s %ﬁqotnfmsm:eesapber@sseme@ sRAGRd BIoRPi 4t neans

permtting p'W@H&iﬁﬁ&%ﬁ&iﬂa§§QUtatﬁégﬁ GEtﬁﬁﬂé’é&ﬁﬂ&¥¥“f&&ﬁésaxes 20 to
accommodat e relatlve nove bet ween the.side frane and the said other '

axl e frame whi@3qh zatatar YI%EEP?FﬁlFﬁea§|&§ AR r aFB®ansver se ,
bol ster sBppomie Guppdt SfHienésabeingniatmdiciinecridl fute assenblies to

rotatably support a vehicle_ bod side fra t her eby being
|ndependentlyqﬂxﬁﬂﬁQ§t%P%$E ﬁn%ﬁaﬁgaP85§ﬁ&ﬁa|%ﬁﬁﬁ§%i gof one of the
axl e assenbl i exirse] & ipaeit oof heidehframes. dA sytcersdalume dmmsi’aecordl ng to

claim o uher oify A0 of NnPUBISE L3:EaLRLA ] walat iy hotegaest to - the

side franes by fteans of a endin ween one e Si e franmes
and t he bol st @nd belng supported upon the axle support frames,

10 one end of each side frame belng plvotally connected
to one of the axle support frames for movement

therew1th and the other end of each side frame
belng slldably supported on the other axle support.
frame, a pair of lateral links connected between
15 the said-dther_ax;e support frame and the said other
‘ends of the side frames, each of the links being
connected to the. side frames and the axle support
frames'by universal joint means permitting pivotal
movement about three mutually perpeadicular axes
20 to accommodate relative movement between the side
frame and the said other axle frame whilst laterally
locating the side'frames, and a transverse bolster
- supported on said side frames intermediate said
.axle assemblies to rotatably support a vehicle body,
25 the sideiframes'thereby'being independently
movable to accommodate torsional displacement of
- one of the axle assemblies relative to the other.

10. A'steerable bogie according to claim 9 wherein
30 _the bolster is laterally located_with respect to

the side frames by means of a strut extending between

one of the side frames and the bolster.



17 11.: A steerabl e bogie according to claim 10 wherein-a lateral link is é;}g)
aonmetted between the said one axl-e support frame and t he sai d one side :
frame. 5 12. A steerable bogie according to e .
connections' of the lateral links and the strut are |ocated in a co

hori zontal plane. 10 13. A steerable bogi esliutlml'uwumm‘l m 12 V\,herel n
the strut is pivotally connected to said bol ™ about an axis
subst antial | y. coi nci dent wit:h the vertical pivot axi's. 15 14. A vehicle
ineluding a body supported on a steerable truck, the truck conprising a

pair of transverse axles spaced apart along a Iongitudinal axis, a pair of
axl e support frames each rotatably- supporting one of the axles, the frames
being 20 conneckled td Fkecrablachogde pccardiagnbvemdmimblUt a vertical

pivot axis, a tr%iéﬁareasyae@fafdmskt hg ééhﬁe%t%@rﬂeﬁﬁééf?sthé
transverse bol ster rotata %%nnunte on the truck frame to support the

vehi cl e body and $eidi P0¢ or 5L oRUBPOFFRefEaES ABdathA s5id qne tHider uck
frane, a pair of g¥smeyersely spaced parallel longitudinally disposed draft,
| i nks connecgfd at one end to the vehicle body and at the other end to
opposite ends of a transverse link, the link being pivotally connected
internediate its B, Znsiseé¢vabhbe bbgﬁ.beaa:)cbtds.mgodrd dlranime sL vhwetiebginr af t

forces are transifd g dhLgetbys’ bRERIC13Ke% A AToils dlF A Vserut

are located in a common horizontal plane.

10 13. A steerable bogie according to claim 12 wherein
the strut is pivotally connected to said bolster
for movement about an.axis substantially coincident
with the wertical pivot axis. -

15 14. A vehicle including & body supported on a
fSteerable truck, the truck comprising a pair of.
trahsverse-axles spaced apart along a longitudinal
axis, a pair of axle support frames each rotatably
supporting one of the axles, the frames-beiﬁg

20 connected to one another for relative movement
about a vertical pivot axis, a truck frame supported
by the axle support frames,; a transverse bolster _
rotatably mounted on the truck frame to support the
vehjmie“body and permit rotation of the body relative

25 to the truck frame, a pair of transversely spaced

._parallel longitudinally disposed draft links
connected at one end to the vehicle body and at the
other end to opposite ends of a transverse link,
the link being pivotally connected intermediate its

30 ends to one of the axle support frames whereby draft
forces‘aie transmitted directly fﬁom the axle frame
to the body.



hicle according to claim 14 wherein the draft |inks are connec§ ed .
dy by horiz- ontal:pivot connections which permt novenent about %2 ¥

| axis to accommpbdate rel ative SW' bet ween t he
the truck. 16. A vehicle according to claim15 rein the draft
links are connected to the transversegi nk'm m‘“m““ mi\ connecti ons
which permt novenment 10 - between the tran “m “ «sthe draft |inks
about a vertical pivot axis thereby to accomrdatetransverse displacenenf; -
of the body relative to the truck. 15 A vehicle according to claim’

17.
14 wherein the conngctipns.of the draft links to fhe body and to the
transverse | ik ar uﬁF@éﬁ%&l 2EERRE DL éﬁtf‘jd%fiﬁew%eﬁéi‘-gl FBfogram the
connections thiraby hinksnadet copndictpiddeeitie BodyebPoryrighati ve to 20
the truck wt | nducing relativ I‘'voat.al, nmotion between the axle support
franes throughﬁk%%itsgﬁégefggn%cﬁ.%%ﬁ’meﬁﬁﬂ E IROFREAG to claim 17
i ncludi ng |inkaldsut achorispatalli wdiys donrexdennddateenelheibel ster and one -
of the axlg suppor - i 'r}guﬁl n t ipdg..nption of the
axle support franeﬁs'c%%gﬁ?ieﬁéhgerbﬁ%’ai aﬁé upo r%t‘%tlegé ggu € bolster
relative to the truck frame. 30 19. A vehicle according to claim118 -

wherein the |ipK NMeAnsehsctaNBReLRd iR WP 1416 PO SyREraRd ehe of the
draft links., the_link pneans bei ng endageabl e
- draft links are connected to the transverse link-
by vertical'pivot connections which permit hovement
10 between the transverse link and the draft links
about a vertical pivot axis’ thereby to accommodate
transverse displacement of the body relative to

15 17. A vehicle according to claim 14 wherein the _
connections of the draft links to the body and to
the transverse link are universal connections and
define a parallelogram, the connections thereby
accommodating.aisplacement'of the boay'relative to

20 the truck without inducing relative pivotal motion
between the axle support frames through the |
transverse link. |

. 18. A vehicle according to claim 17 .including link

25 means operatively connected between the bolster

and one of the axle support frames, the link means

inducing steering motion of the axle support frames

about the vertical axis upon rotation of the
- bolster relative to the truck frame.
30 S o
19. A vehicle according to claim 18 wherein the
link means is connected between the bolster and one
of the draft links, the link means being éﬁgagéable



with the draft link at a | ocation spaced fromthe said universal ,
conneltions so that upan lateral displacement of the truck relative to the }P

body, the |ink means - nduces pivotal. anenen{ﬂiihzhﬁagfgﬁLg,iLanes about =~
the vertical axis to steer the truck to reduc er al | acemrent. '
20. A vehicle according to claim 19 wherein the | “m“ des a link
connected at one end to 10 t he bol ster;gand a t& “ the draft

| i pk and extending generally parallel J he t se Pink. 21. A vehicle
i nGudi ng a body supported on a 15 steerable truck the truck having: a
pair of transverse axles spaced apart along a Iongltudinal axis; a pair of
axl e support framestiratherdtafablynkuppost ilogatiicaxlshadd® fed Shigport

f b t t bout 20 '
vertical pivor adird undyEsel ShActibny &Y MR HRe kR taE  anee and
connect ed t her et cﬁi&p}a@q:amenpl o6t shentreckntredfattiive d el:hmpimﬂy, frames
about the ver ti calngXi sniaidafisohalResS MIRALA R IAGARLA rgme for

novement in a general g ori zont ane relative eto
connect ed to & he 364§ %ﬁ%ﬁ%vﬁb@gﬁpﬁbﬁtVﬁmﬁigai‘axﬂﬁataﬂﬁtﬂerfuheher

including a drafttﬁakaesefé&aeenahaeh%@&alhalmééﬁférwe of the axle
- support frames to transmt draft forces fromthe axle support frane to the

30 -body, and |ink neans connected between the bolster and the draft
|inkage whereby |2¢erah ¢énpbaeeaBBbrainghed @il Ie!wHdre@in ochde body

causes the link means includes a link connected at one end to

10 the bolster and at the other end to the draft link

and extending generally parallel to the transverse

link.

2l. A vehicle including a body supported on a
15 steerable truck, the truck having: a pair of .

- +transverse axles spaced apart along é.longitudinal
axis; a pair of axle support frames each rotatably
supporting an axle, the axle support frames being
pivotally interconnected for steering motion about

20 a vertical pivot axis; a main frame supported on
the axle support frames and connected thereto to
permit pivotal movement of the axle support frames
about the vertical axis; and a bolster supported on
the main frame for movgment in a generally horizontal

25 plane relative thereto and connected to the body to
provide. support therefor; the vehicle further
idblﬁaing a draft linkage extending between the
body and one of the axle support frames to transmlt
draft forces from the axle support frame to the

30 body, and link means connected between the bolster
and the draft linkage whereby lateral displacement
of the bolster relative to the body causes the
draft linkage to induce rotation of the axle support
frame to steer the truck in a direction to reduce

'35 the lateral displacement. |



ck in a direction to reduce 35 the lateral displace - 2022, RT
icle according to claim21 wherein theag;%LL,LLnkagé’?ﬁgfades;a pair .of
ongi tudinal - draft |inks transversely sp from ‘\er and
connected at one end to the body and at the “mk ﬁ& B¥lopposi te ends

of a transverse link, the transverse link b&“ﬂh wl |y connected -
internediate its ends to the axle suﬁ%@%t frame.* 23. A vehicle accordjng’&g
claim22 whereinthe 10 Ilink neans is connected to one of the draft Iinks
internmediate its ends. 24. A vehicle according to claim 23 wherein the

| i nk means in2Ruded aehilck enmdmyrding et edl sinv@dnwheretime the ster and the
draft link an s p I , ral t Qet A rse link. 25. A .
steerable'bogﬁgggﬁbgﬁg%F%E?ﬁﬁﬁggxﬁggé?H$ égcgfb2§n§ﬁ?%a¥§53?ence to the
acconpanyi ng draftnddnka0 taxmnsvenseky espaced afirpal Ppreaanedham descri bed
with referenc o] d%%§) | ] t t specification
has been repr%ﬁ%}cgg}&% p o{%%ﬂ?%ﬁ%nggﬁl ;ﬂgggt ghgr %g:. rfelllﬁtypescri pt,

It may coft ai Athere® RRResiHf Pnds 08 f1 FEAREVES SCdd ™K The ori gi nal

~ typescript cophai it shieash anmeid el sg Pyveealigpechtdctied he prenises of
the Patent Ofice ~~_ .~ ' :
T ' intermediate its ends to the axle support frame.

-23..'A vehicle.according to claim 22 wherein the
10" 1link means is connected to one of the draft links
intermediate its ends.

24. A vehicle adcording to claim 23 wherein the
. link means includes a link member connected between
15 the bolster and the draft link and disposed generally
'-paraliel to the transverse link.

25. A steerable bogie substantially as herein
described with reference to the accompanying drawings.
20 _ ' _ o o
26._.A_vehicle substantially as herein described
" with reference to.the accompanying drawings.
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