] 2057376 I nprovenents relating to Ratlway vehicle

perjsions This invention relates to railway vehicles and is applicable

nio ply to railway vehicles in which the vehicle body is supported on t
s or bogies, but also where the vehicle body is supported di rﬁe{ IB(\

wheel -sets, e.g. four-wheel ed vehicles, and where a conbi nation Zf 552%%?

and wheel -sets may be used. to.support the body. The invention is also

SpSHT cabl oiBBEovehenEd,areLa Candh PO kaiduad Vantalie figienslons “here o
adj acent ends of two vehicles are carried on a single common bogie. In i
order to provide for. good stabilisation of .a vehicle at. high speed,, whil st
permtting rel ati ﬁ%ﬁ*Q%F%ﬁ%%ﬂeﬁ?asgefh§QHﬁﬁ{;é?¥rﬁ%& %gsﬁr$8§i5§the
railway tr q s rd 3ge f ' icle,..or e erekar

descri bed gﬁglél%%bﬁr'e% In g%?i ri igﬁ‘agytagﬁ%{'eég%c]i s?c’é i%lerlg .t&%g’%&‘ﬂé
havi ng at t s ,ggﬁgg- tsn€ It e, axley d
respectiveL§§§r1%¥Q% - e'%%gréﬁgg?ﬂﬁﬁgrgfﬁqgﬁqﬁiinﬂﬁﬁi?ﬁﬁﬁewhgﬁgn%§?ﬁ one
wheel -set {8pglag | Yid Nd&pSOPERA! 84 réicilAlod GAtde LIS 8 eebgari ng of
the other wheel-set t 1}rolugh_lgl?glc?ng_ rrearri.s V\Elygho ser veé no (\a/erfi gaﬁ | oad
carrying fgparl-@hetildeasdnidiesedhat Gl a Cunbideiont 6ft Begaese
beari ngs, said bracing neans providing bracing between the wheel -sets which
produces hagh waelel-gurd aigesbahaeseiheoVzaplpord @ Visody par zhkel but

m sal i gned disposition, and | ow restoring forces when the wheel -sets have

an al i gnedihventdorparald pdo dappbsicable. to railway vehicles which

are articulated together and where adjacent ends of two
vehicles are carried on a single common bogie.

In order to provide:for_good stabilisation of a
vehicle at high speed, whilét.pérmitting relatively free
.movement of the vehicle thfough curves in.the railway
track, an arrangement for a railway vehicle, or bogie
therefor,is described and claimed in our British Patent
Specification No. 1179723, having at least two wheel-sets
each with a live axle mounted in a respective pair of
axle bearings, wherein at least one axle bearing of one
wheel-éet is elastically inferconnected with at least one
axle bearing of the other wheel-set through bracing means
which serve no vertical load carrying function at least
intermediate their connections to the agle bearings, said
bracing means providing bracing between the wheel-sets
which produces high restoring forces when the wheel-sets
have a parallel but misaligned disposition, and low
restoring forces when the wheel-sets have an aligned

but non-parallel dispbsition.



- 2 - An advant ageous construction of such an arrangenment, which provi
further -i nprovenents particularly in stability, is described and cl ai

our British Patent Specification o. 1530620. Thus, in accordance with
iympor tant aspect of ‘the invention clainmed thereinthe bracing neans
conprise-a frane strlcture for each wied -~ set which ext ends transversely

off the vehicle and is rigidly connected between axl e boxes housing said

akré bearings of its respective wheel -set, said frane structures 10 being
shaiped and arr angeansadeantageeusoronsitahditgn ke dyclsaan &kpshiyement,
connection at a |level which is below the. axle height of the vehicle;

preferabl y wisich ebasvidesoffarthean impravemeritsh particyvbaripaina bol ster

can be accommopdated within the space so provi ded between the wheel sets. 15

Wth such @&tabibigenehs dedcribetdr and @laimed sinlewir Axicish Rppenturving:

that the wheel treads have a high effective conicity. An object of the

present i nspedidiication piovi 1830628k Thusat iine asdoxdanpe ¥l tynst ruct i on of

t he basic arrange- 20 nent described and clainmed in our British Patent

Speci f ik at an dmpaxtany oFgspecpapti theadnyentiioneitlaismedr Phgreinothehe

kind in which each live axle is driven by a notor which is nounted_via

beari ngs oPXAGENY MRARK| GOBRYLIGR defTEMe |SHTUGLUNR iRh eRASR| Wheeds

According to this, invention there is prqvided a rail-, way vehicle or bogie

therefor,(ﬁﬁﬁNWQﬁ?% %xbgpﬁsoprgpagersely of the vehiclé and is

rigidly connected between axle boxeé housing said axle
bearings of its respective wheel-set, said ffame structures

10 being shaped and arranged so as to be connected together by
said.elaStic connection at a level which is below the axle
height of the vehicle; preferably said elastic connection

.is at such a low level that a boister can be accbmmodated
within the space so provided between the wheel sets.

15 With such an arrangeﬁent and construction, it is
desirable for good curving that the wheel treads havé a
high effective conicity.

An object of the present invention is to provide an
‘alternative advantageous construction of the basic arrange-

20 ment described and claimed in our British Patent Spécificat—

ion No. 1179723, particularly. for vehicles or bogies of the

" kind in which each live axle is driven'byla motor which is
mounted via bearings on said live axle and drives the latter
through gearing.

25 According to this inventidn'there is provided a rail-
way vehicle or bogie therefor, comprising a pair of'side

frames, at least two wheel sets each having a live axle



s, at |east two wheel sets-each having a live, axle --3 - mpunted in
espective pair of axle bearings, a traction notor for each wheel set

riising a notor casing nmounted for rotation on said associated live axle. =
nmounting neans which otherwi se maintains the motor casing rigid withy
nd substantially parallel to said _associated |live axle, nmeans for _
securing each notor casing to prevent Sotation of said notor casi ng about

its said associated live axle, and bracing neans conprising a pivoted |ink<- ..
“arrangenent having at |east one |ink nenber connected between said motor %
cas- 10 ings on the respective wheel sets and being pivotably re- siliently
‘nount ed -Mmounteditinm apespegtiveaPrioh®f a@xle dbearingpgesat tyastidimect | y

bet ween sai d casings, said bracing neans providing a stiffness through said
not or caSio¥@¥F tFPXF Rachi whealabesl COMPRLISIHVENRNMOBPT oRaSdRIsEPMNNRsk| sets

15 relative to the other in a substantially horizontal plane. In one

pr ef er r efOFoFAtALOD) QR 8aid; ARSELA Ve A%Ie iR BPYRGANG fir st

menber extendi ng di.agonal | y between and pivotally connegted to . respective

wal | fac@§a9ﬁzﬁﬁﬂfhnﬁ¥ﬁe %Fﬁg@agﬁﬁ iﬂﬂftﬂﬁééﬁnCQSbﬁgrréﬁiQp ddd el -

20 ongat e second .nmenbers. which extend di agonpal |y between_and are pivotally

connécte&nao #%@f*ﬁr?ﬁﬁ?ié&ﬁl am§§§4;a§%é€£%ﬁ?€rlgg§iﬁ§ €st he

crossingn@pint f said fjrst ang second el ongate nenbers, bei ¢oi nci gdent
e

wi th t heTEERS HO%, SETHEI DG PECHIREST (R HikcFo ffsvent Fotdtion o

said motor casing about its said associated live axle, and

‘bracing means comprising a pivoted link arrangement having
..at least one link member connected beﬁween said motor cas-
10 ings on the respective wheel sets and being pivotably re-
.siliéntly mounted for rotation about at least one vertical
axis positioned directly between said~casings; said bracing
means prbviding-a stiffness through said motor casings to
restrain parallel shear movement of one of said wheel sets
15 relative to ﬁhe other in a substantially horizontal plane.
In one preferred form, the pivotéd link arrangement
comprises an elongate first member extending diagonally
between and pivotally connected to respective wall faces of
said motor casings and~passing.between a pa;r of spaced el-
20 . ongate second members which extend diagonally between and |
are pivotaliy connected to respective further wall faces of
said motor casings, the crossing point of said first and
second elongate members being coincident with the central

vertical axis between the wheel sets.

25 In order that the preserit invention may be readily



°25 ‘ In order that the present invention may be readily - 4 -
under st ood and further. fieatures made apparent, a railway bogie and two /

.modi fications thereof, constructed in accordance therewith, will now be
e Ccri bed, by way of exanple with reference to the acconpanying draw ngs
whi ch : - Figure 1"is a side-view of f bogie. Figure 2 is a plan view
the bogie, Figure 3 is a part sectional viewon the line Ill-111 of

F' re 1, Rig¥éPsfobd andcehirehdlr \feWuiied hfadé f@%ﬂgé&:ehﬁ’ oh Fiagukayl, and
Fkgures 5 and 6 are diagrammatic views of two nodified forns of

Cr oss- br acipgy fé r ahgeewet moBeFackitiens e, leé®sdrutbedbagi e conpri ses
two wheel -sets 1, 2 each conprising wheels 3 nounted on |ive axles 4, -(i.
each axl e igcsotddhyeconaeewddht,owilldl wWweelise Jescr Ibed whbgl waghown in

Figures 1 and 2 have high effective conicity, i.e. in the range 0.05 to
0.5 and prafrabample? whth. Beferéneenteeltlsetadcompaneing ndaawéngsar i ngs
5, whilst the wheel-set 2 rotates in axle bearings 6. The axl e beari.ngs

are | ocat edin rwhich exanpl e, but not necessarily, at the two ends of the
axles of their respective wheel -sets and each bearing | ocation conprlses an
axl e box 7, which asteecelbedSandSGﬁaﬂwaﬁwrpﬁn#h%ab@gle-

Figure 2 is a plan view of the bogie,

Figure 3 is a part sectlonal view on the line
III-III of Figure 1, |

Figure 4 is a sectional view on the line IV- IV
of Figure l, and |

Figures 5 and 6 are diagrammatic views of two
modified form§ of cross-bracing arrangement.

Referriﬁg to Figures 1 to 4, the boéie compriées_
two wheel-sets 1, 2 each comprising wheels 3 mounted on
live axles 4; (i.e. each axle is solidly conhected to
its wheels 3). The wheels shown in Figures 1 and 2 have
high effective conicity, i.e. in the range 0.05 to 0.5
and'pfeferab;y 0.2 to 0.3. The wheélfset 1 rotates in
axle bearings 5, whilst the wheel-set 2 rotates in axle
bearings 6. The axle bearings are located in this ekample,
but not necessarily, at the two ends of the axles of their
respective wheel-sets and each bearing locatlon ccmprlses
an axle box 7,which as descrlbed and claimed in our said
co-pending British Patent'Application No. 23576/78; can
be designed to provide a béaring suéport surface haﬁing

an included angle of not more than 180°, so that a
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g British Patent Application No. 23576/ 78, can be designed to

| a bearing support surface having 0 an included angle of not nore
- 5 - cartridge bearing (not shown) can be readily.-

n said surface and rigidly flged in position by a suitable \_/
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may a so be fabricated and of varying

In our cCo- pendl ng;i
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d of the bolster is connected to a respective side
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Application No. 23576/78. Thus, each side frame is
generally of I-séction, the dimensions of which vary
according to the distribution of load to which it is

subjected in use. - However, in the present construction

no sub-frame is provided, each side frame comprising

only a bridge member, the central portion of which is of

shallow trough—liké form (see particularly Figure 1) to
pro#ide a central horizontal support surface 10.

In this embodiment a bolster 11 is in the form of
a'cross-béém (which may also be fabricated and of varying
I-éection) also having a central portion of shallow trough-
like form (éee Figure 4). Each end of the bolster is
connected to a respéctive side frame 8 or 9 (see
Figure 4) via a secondary springing arrangément comprising
a rubber spring 12 mquhted béﬁween the side frame'support
surface 10 and a redessed lower end plate 13 of ‘an air
séring 14, the upper end of which is connected via an
ahnula: ring 15 to the underside of the bolster end. Each
bolstef.enﬁ has a spigot (not shown) which projects through

an'aperture in the top plate of its respedtive_side frame

(4



‘ia rubber spring 12 nounted between the side frame support surface 10 and
recessed |ower end plate 13 of an air spring 14, the upper end of which is
.connected via anm annular ring 15 to the underside of the bol ster.end. Each
‘bol ster end has a spigot (not shown) which projects through an aperture in
t top plate of its respective side frane - 6 - to co-operate wth an
apnul ar part 16 constituting a vertical= Bump st op. Al so, to control
I ateral novenment of the bolster with respect to the side frames, a
tigliescopi ¢ tangeropenite 7withpasy pnay Ligat mant ckicteensfel tubimgand t he
bol ster (see Figure 4), each said |link having a stop projection 18 for
ca- oper at i ofex¥i¢ah PemRr 8FOBunp sPd§Or9 tOTE AN bt L2k @kat JRA¥EWEBE of the
bol ster to the side frames 8 and 9, lateral traction_links 20 and 21 = -
respectivmqfeﬁhﬁpPQbﬁ%?FyWéBhnEGFBGCGeFWbé$qfﬁ#%ﬁnﬁ%ﬁm¢$'mﬂlFeBGSCOPlc
appreciated that, if preferred, th ol ster need not be provided.
Instead,tiﬁ?ﬂﬂﬁﬁc}%ngo 1 éﬁuPH°Hégﬁ8uFﬁéWQﬁQWﬁﬁék/%ﬁé%)%ﬁ%m§iﬁﬁdfranes 8
and 9 via the air._springs 14_.in which case the st.0 6 _and projection
18 woul o bt BARREET 0088E CBAFaFE #9 on chah Saist (LB AA%EN aRdsEPPAnged
on said vehicle body. sim/lar manner taq . that descri I n our said
00- pondi no Baaiaceidn, 1R, £af PreabelRtign Y o Rekat hrb  §Eop° 10°
flexibly cqonnected to t r Lve_e f its yrespectiv [ fr or
9, via a prQnﬁ%Wé%ﬁF%ggﬁe gggggg%lgn %% he volstdf L VEne gfde @ggm%s
8 and 9, lateral traction links 20 and 21 respectively
are pivotally connected between the parts.
It will be appreciated that, if preferred, thé
bolster need not be provided. Instead, the vehicle body
could be mounted directly onto the side frames 8 and 9
via the air springs 14, in which case the bump stop 16 and
projéction 18 wuld be arranged to co-operate with parts suitably
fixed and arranged on said vehicle body.
In a similar manner to that described in our said
co-pending British Patent Application No. 23576/78, each
axle box 7 is flexibly connected to the respective end of
its respective side frame 8 or 9, via a primary spring
mounting comprising rubber pads 22. These'rubbef pads
act to restrain their respective axle boxes in pitch,
: but have a relatively low lateral stiffness, i.e. they allow
the axle boxes freedom of movement in a horizontal plane.
Again, as discussed in our said co-pending Patent Application,
the rubber pads 22 may be in the form of laminated units
whigh are arranged in a horizontal plane (as shown) or

inclined to produce a preferred longitudinal/lateral stiffness rati



1"

nount i ng conprising rubber pads 22. These rubber. pads act to restrain
- tMe\r respective axle boxes in pitch, but have a relatively |lowJateral
S fness, i.e. they allow the axle boxes freedom of novenent in-a P
N0t/ zont al plane. Again, as discussed in our said co-pending Patent o/
Appl-rcation, the rubber pads 22 may be in-the formof |am nated units which
are arranged in a horizontal plane (as 3hewn) or inclined to produce a
preferred longitudinal/lateral stiffness ratio -7 Also, the rubber pads::
22 in theApsesertheeruiberrpads e22 in the presewt embxidimert sareely smal |-
di stance above the axes of the wheel sets 1 and 2 and, consequently, have
t he advannaystedf ertr ed naldtnivelyl smapdndisgansecboyspltihataxes of a
relatively low line of action on the bogie for lateral and | ongitudi nal

novement sthés wheedn sehrs sk andie2 hatde BPaReguendilyshdvave stke nddvantage a
brake beam 23 for the wheel set 1 and a brake beam 24 for the wheel set 2.
" The beansrefesied: tehsiversald, erThRB}ingePateats ARRIiGRtiRNO Phrallel to
and at a required _spacing fromthe |ive axles of their_respective wheel
sets. rpéasdyedy dvh ¢% asghirst RabhP Mgk FIn +akeFadpective

side frane via a bracket 25, which carries a pair of spaced spigots 26, 27
whi ch fit apdt dongdradinal BRYeMeRES93 29 provided on the side frane.

Al so, in a manner _knqQwn per se, tracfion motors 30, d 31 for the wheels
sets 1 and 2 res-p@@t &Mv& REL ' se, gﬂe gog:.e-iara‘?ces a(1not shown} are

mounted on a brake beam 23 for the wheel set 1 and a brake
beam 24 for the wheel set 2} The beams extend transversely
between the side frames~8-ahd 9 paral;el to and at a
required spaéing from the live axles of their respective
wheel sets. The end of each beam is non~-rotatably
-mounted on its respeétive side frame via.a bracket 25,

which carries a pair of spaced spigots 26, 27 which fit
into respective aperturéS'28,.29 provided on the side

frame. Also, in a manner known per se, traction motors 30,
and 31 for the wheels sets 1 and 2 respectively, are
'mounted directly on their respective live axles'4, each via
a pair of spéced axle bearirés 32 ard 33. The spaced bearings
are arranged at:eaqh end of a tubular support shaft:34;'

35 to which the casings 36, 37 of the respective motors

30 and 31 are securely fixed. To ensure that the motors
cannot. rotate around their respective live axles 4, each
motor casing has a projecting‘flange'38 which is held fast
against the respective brake beam 23 or 24, for example,

by being.sandwiched between a pair of rubber pads (not

shown) which, in turn, are présséd against the underside



;
nmounted directly.,on their respective live axles 4, each via a pair of <:f:?)//
ch

* spaced axle bearings 32-and 33. The spaced bearings are arranged at ea
.end of a tubul ar”support shaft 34, 35 to which the casings 36, 37 of the
respective notors 30 and 31 are securely fixed. To ensure that the

ors cannot rotate around their respectjive live axles 4, each notor
cq;kng has a projecting flange 38 which™i& Tel d fast agai nst the respective
br:

ke beam 23 oy 24, for _exanple, by bei sandwi.ched between a pair of
rgber pads® nteshﬁﬁ%f ﬁﬁaﬂmv¥41qtﬁqﬁtéﬁiﬁSPE%EEGtaéQPﬁs?hPW@)underside

of the brake beam via a suitabl e bracket, (not sho ." I n accordance wth
the present inventi &R BREOFSANCS 45 stl'fi% %’ﬁﬁs?ﬁ?%ﬁﬁ?ﬁﬁﬁf’%ﬁ: MPY%ci ng

,  Whi ' i d. ti ! 39 endi
botveen e BEBbacas; B8 33" 3P € ot PG P PRCERRLe s LS one
f he i A ' iqid b .
ext onds di S5SRaTED BORBEAseRE g et P A ShahREn AR e e |

cal ; ! o : . 2 Flal 1
a0 d motor BSEhdsh, EnbTRORE AN A AR AR L o 1o

e 4 PR A ORI Yoot €h6 0 gt Sl

vertical ax 0 the wa aces via en S an

o0 member 2 FOPAE7GY oF S08 Meakih DO Ryl [ 4 RESHAE BOaBbrdl 1YY Doeen
the wheel - sgétween two end fittings 41, each pivoted about a vertical
axis to its res?ective adjacent face 42 or 43 (see Figure 1) -
of said motor casings. The rod 40 paSses between a pair
of spaced bar or rod members 44 which extend:diagpnally
and are connected to pivot about a vertical axis to the
wall faces 42 and 43 via end fittingé 45, In an
.unstressed, inoperative state of the bogie, the crossing
point of the bar or iod'members 40 and 45 is coincident
with-the central vertical axis between the wheel-sets
of the bogie.
In an alternat;ve construction'shown'in Figure 5,
thé link arrangement for the'hraéing means may be similar
to the shallow, "V" -~ frame construction described in our
'said co-pending Patent Application, in that the two “V“-frémes-
: .46 are flexibly cohnected at their apices by a suiféble friction
éivbt connection 47 which reétrains the.wheel-sets 1
and 2 ffam relative linear displacement, but allows
freedom for relative rotational movement of said wheel-sets
(i.e. in the yaw sence). However, instead of the'“V"-frames '

of the link arrangement being connected to respective axle



of tRe“bogie. In an alternative construction shown in Figure: 5, the. link
penent for the bracing neans may be simlar to the shallow, "V' -
construction described in our said co-pendi ng Patent Application in-- =
the two-"V'-franes 46 are flexibly connected at their apices by a o/
sui table friction pivot connectioa 47-which restrains the wheel -sets 1

and 2 fromrelative linear.displacement, but allows freedomfor relative \(/
rotationabogesgneatidoffranies Weedreetsglale. fiikeiNDWUSEENSRA - op oEE&’ever.v
instead of the "V'-franes of the I'ink arrangenent being connecte to

respecti vfaaebe42 andd 43 lufkesaidanotdragrsidgsare rigidly fixed between

t he opposed faces 42 and 43 of said motor casings. In.a further alternative
construction showini = Eumthelf,alterhatkvar congetartt iy shigwt i & a bracket
48, 49 projecting fromeach of the opposed faces 42, 43 of said notor

casings sbigureobhe thet ddal yarymueenén brmagcbomplrdise andbradiederss| y49
extendi ng bar or rod nenber 50 which is pivotally connected at each end,

about a erojegtingi £romo eaclenyfecthecoppasedt faces Mhbat3 wf |s&Bd bushi ngs
to provide a frictional restraint for the pivoting novement. However, this
const r uctM@EOF sCBRANISuISLalAe '-‘:Q)erlsbaMablY hepecalde fayat esach | otiser,

Thus, it woul d not bé suitable for "pusher" brake system where the brake

pads are ?J‘E@h%dlBFeFélléé'd Wdéﬁ'ghdﬁ%n@rvw”?ﬁ ngsberr SHhediicke is

pivotally_connected at each end, about a vertical axis,

to a respective bracket, via rubber or like bushings to
proiride a frictional restraint for the pivoting movement.
Howeﬁer, this.constrnction is only suitable for use where
the brake.system allows. Thns, it would not be suitable
for a,"pushet“ brake system, where the brake pads are
pushed or forced into engagement with their respectlve
wheels. This is because the link arrangement will permit
relative longltndlnal between the motor casings and hence
said casings cannot take up the reaction of the forces.
| The'arrangement of the opposed wall faces 42 and
43 and the.pivoted link 39 is such that the latter can be
located at any convenient height. However, in order
_to_acnieve-at least the advantage of mounting the primary
, a springing (i.e. the rubbertpads 22) a relatively small
- height anove the live axles 4 of the wheel sets 1 and 2
described in our said co—pending Application, as shown in
Figure 1 the plvoted link is connected substantially below
the level of said live axles.
It will be appreclated from the. forgolng that,

by connecting the pivoted llnk arrangement 39 directly to



“wheel's. This is because the link arrangement will permt relative
- | ongi tudi nal between the notor casings and hence said casings cannot tgk
€Up the reaction-of the forces. The arrangenent of the opposed wall face
and 44 and the pivoted Iink 39 is such that the latter can be | ocated at
any canveni ent hei ght. However, tnl®rder to achieve at |east the
dvant age of nourting the primary springing (i.e. the rubber pads 22) a
ratativel y Shel mokergmasisgfy tHie | brachng ueangs effechivalysflexi 2
degscribed in our said co-pending Application,_as_shown in Figure 1 the
pi voted | i nkntereoRmectsy ey '&Fﬁlm?oé\ﬂrhégl Ofelthsr MOLQF 19381085 es.

It will b iated f t f ' that, b ti t h i vot ed
10k arr angBRBnERes S S0 ke BOTHITE e b BF EB8 NRSCIREN iR 2-
means effectively f ﬁ")éirbl f‘tnt ee%ionr}g%;s thg axlg beari.ngs 3@1 c€3 of the

t " and Shred | PR FIREE 87 Bogie Aerabed &ROUE and
g? $Lecgfgpgfregn n%oq;éﬁﬁi or..bagi e ﬂe C ?bgg. bove istparticularly lan
Suitabl 6 foF AP RRELACIARIY, SRS | FORR PRI oF SREAE ST e axi es

4 are 10 be Rl ad Db A dddfdd e ST bkREE a8 Yo BUHALALET eON

697(

by a relatively small traction motor mounted thereon.



M5 1. A railway vehicle or bogie therefor, conprising-a pair of side
i ts each having a live axie nounted jn a

e tlve |ngs a traction notor for each wheel set A

Y Si nglmm”l IH“"I‘IW@ ng nounted for rotation on said associated |IVQJ

- axt’e via nounticngt me®nss ch otherwi gg maintains the notor casing rigid _

wi th and substantially parallel to said associated live axle, nmeans for \_/

securing each notor casing to prevent rotation of said nmpbtor casing about , -

its said 1@rAaImssoci ated live axle, and bracing neans conprising a pivote

| ink arrangement having at |east one |ink nenber connected between said

notor casings on the respective wheel sets and being pivotably resiliently

nounted for rotation about at |east one vertical axis positioned direct-.15

|y betweenlsai d aasiaidwayarehichei oy begie mherefiony conprisisg ahr ough

said notor casings to restrain parallel shear novenent of one of said wheel

sets rel atpakrt oft isdds Hiramess a atbieasati &woy wheelzgats ¢ichchaving a.

A railway vehicle or bogie according to Claim1, wherein said pivoted |ink

ar r angenenlivenpxileemiountsdnin attespectivenpair ol anky keakings)y

between and pivotally connected to respective wall faces of said notor

casi ngs and pusstigrb@omai fomaeachi whpgdegded &W@-%iétﬂ)n%l PR¥PL 25 - bers

whi ch extend -di agonal | y between and are pivotally
5 casing mounted for rotation on said assoc1ated ‘live axle

via mounting means which otherwise maintains the motor
casing rigid with and substantially parallel to said
associated live axle, means for securing each motor casing
to prevent rotation of said motor casing about its said
10 associated live axle, and bracing means comprising a
. pivoted link arrangement having at leést one link member
connected between said motor casings on +the respective
wheel éets and being pivotably resiliently mounted for
rotation about at least one vertical axis poéitioned direct-
15 ly between said casings, said bracing means providing a
stiffness through said motor casings to restrain parallel
_shear movement of 6ne.6f said wheel sets relative to the

other in a Substantially horizontal plane.

20 2. A.railway vehicle or bogie according to Claim 1,
wherein said pivoted link arrangement comprises an elong-
ate firsﬁ member extending diagonally between and pivotally
connected to réspective wall faces of said motor casings
'and passing’between a pair of spaced elongate second mem-

25 bers which extend diagonally between and are pivotally



:connected to respective further wall faces of said notor casings—the = -

".crossing point of said first and second el ong- ate coi nci dent,

swith the central vertical axis between the wheel se?ﬂ'nﬂ Mﬁ‘ E’I i1 wa
(ehi cl e or bogie accordlng to claim1, wherein said pFvote

arrangement conprjses a pair of elongatgznenbers diagonally dlsposed

relative to each other to forma shallow "V' and connected to respective
faces of the notor casings and connected together at their apices 10

byresili €86nRE¥LedTRY FesTlct AR 0ﬂ§r@1€éﬁgw§m. nﬁaéaat o EaildechiSY ral
vertical axis between the wheel sets. 4. A railway vehicle or bogle

accordi ng ¢Qs&hgs) %he“@o@élr@lpbﬂiﬂ%ﬁdséi@kfﬂi‘éen&ﬁﬂeBbc%'&prél
pair of brackets projecting respectively fromthe wall faces of the

notor casi age mambels bRAPRCidoihodtbait eishsehaschatball Fesrdldal Salamﬁd
from each other one on each side of the central vertical axis between the

wheel set sbetwdeanthkowheedt gty wer which is pivotally connected at each
of its ends to a respective bracket by a resilient pivot nmeans. 20 5. A
rail way vehicle, or bogie therefor, constructed, arranged and adapted to
operate substantially as herein- before described with reference to the
acconplanyidig dr awAngsilway wehiaife tdre bpsbe facaordingatobednimefr,oduced by
phot ocopyi ng the applicants original typescript. It may contain a few
amendnent svh@reinasaidi pivedied tldnk arramyement gtomprigesser ppircof ai ni ng -
t hese anendnents may be inspected on the prem ses of the Patent Ofice

elongate members diagonally disposed relative to each other

to form a shallow "V“ and connected to respective wall faces

of the motor casings and connected together at their apices

10 by resilient pivot means, said apices being coincident with

the central vertical axis between the wheel sets.

4. 'A'railway vehicle or bogie according to claim 1,
wherein said pivoted link arrangement comprises a pair of
brackets projecting respectively from the wall faces of the
15 motor casings for the respective wheel sets so as to be
laterally spaced from each other one on each side of the
central vertical axis between the wheel sets, and an elong-
ate member which is pivotally connected at each of its ends

to a respective bracket by a resilient pivot means.

20 5. A railway vehicle, or bogie therefor, conétructed,
arranged and adapted to operate substantially as herein-
before describeg witQﬂ;eﬁerggcg_§9;tpewaqcompanying drawings.

The text of the specification has been reproduced by photocopying the applicamts original

typescript, It may contain a few amendments which are difficult to read. The original
typescript containing these amendments may be inspected on the premises of the Patent Office
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