2055713 RAI LVWAY TRUCK AND LI M PROPULSI ON Assgr\gg\s?nig invention relates.to
asfaNl way truck, and nore particularly, to a rarl-way truck of the steerable
tdesi,gned. for propulsion by a linear induction notor or LIM 5 It is

kKQoyh that a linear induction _mator or LIMrequires to be maintained with éh
preci se and constant gap above reaction rail to.assure efficient '
operation and pr opRASLWAYDYRUCK WNH LIMPPROPIONYESN RogkMBRyr ai | way truck
even without steering. of -the-wheel axles. .there is resilient suspension of
the truck frame elenents relative to the wheel axles and this results in
undésirabl e up and down notion of the truck frane elenents relative to the
rail's; thupnifeihvupkibhar@1beed ¥ & Prek deaidi hakke support for
the LIM In such case, the LI Mwould undergo unaccepfabJe up and down

spri ngi ng patticudardyy,héor aacEidwayaitruckusshigthéesoeerghpet o vary beyond
accept abl e Iiniés.,zo Further, in_a railway tyuck mhergin { he wheel axles
are steer dVPadfasigned foxupPropulisdan iy ia ;i’(-ﬂe‘%ﬁel‘f‘ Uekl8Penent s or
yokes to qﬁg£g¥e°§U£E teering increases the difficulty to achieve the

-af orenentioned precisel’'y controlled gap. 25 2 The problemis even
greater Shere the basic truck configuration is not only inherently flexible

to allow for the steering notions but is also able to accommdate :
di spl aceneh® b$ krewphéba$ a linear induction motor or LIM SR

requires to be maintained with a precise and constant

»

i
gap above a reaction rail to assure efficient

operation and propulsion by the LIM.., For a conventional
10 railway truck even without steering of the wheel axles,
there is resilient suspension of the truck frame
elements relative to the wheel axles and this results
in undesirable up and down motion of the truck frame
elements relative to the rails; thus the truck frame
15 elements cannot provide suitable support for the LIM.
. In such case, the LIM would undergo unacceptable up
and down springing relative to the reaction raii :
causing the air gap to vary beyond_acceptabie limits.
20 Further, in a railway truck wherein the wheel axles
are steered radially to a curve, the mobility of the A
frame eieﬁents or yokes to achieve.such'steering
increases the difficulty to achieve the aforementioned
precisely'pgntrélled'gap. |
25



5 out- of ,a pl.anar configuration. as they enter banked curves. In any event,(]fi

what ever the truck configuration, if 1s nécessary to ensure that the |inear

~induction.notor.is not subjected to unnecessary forces and does not. af f ect
the-dynami c.stability of the truck. 10 - In accordance with the

preésent.invention there is provided a steerable truck conprising a main

frame for connection to a vehicle body; apdi+r of axle assenblies

supporting the main frame and connected thereto at |ocations spaced apart

along the longitudinal 15 axis of the truck for steering novenent about

respective generally vertical steering axes, a linear induction notor

-extendi ng between the axle:m§§ bXsm f s @peno§§égﬁépnwn@p@ ghlecaction
rail to propel the truck, us enSJon peans. ext endi hg: bet ween t he not or

and 20 the axP&Ss é§s§ﬁ&qﬁx? 4308 1P RAbeORhE HBREFERERE suspension
neans conpri5|ﬂgekum&bIUGﬂammﬁuufdeWEetsﬂgefh@gnﬁbﬂiohs boe ak the axle

S5 d one axLe SLSEnaryaiRAThinSide (i FETACeReAYTEr FhE MRERL S wni 1 ot
“permtting %elautvefbavmﬂwnannannﬁmgmmaveem ahetheyoenaad bhekesdi d one
axl e assenbl y éﬁ?%% tsfﬁ*ﬁﬁy'H%éﬁﬂs’wﬁﬁ%%§8P°9ﬁe'tPﬁfﬂﬁéﬂﬁﬂﬁg@@Qﬁf&%lthe

notor to the ot of the axl’e assenbl| es ermt
movenment 30 th&réﬁeﬁ®§9$%ﬂnﬂutqfﬁﬁ$uﬁ@uth@tnbheakiseandladusﬁlpne

steering axis ghtbhe i@t ek @dﬁ@é@@d*bw uﬁﬁé’céé@&?ﬁ‘sfe%%agﬁdt her eby

permtting steering motion and torsional flexibility between the axle:
assenbl i es mhlpgﬁslﬁﬁﬁb@?ﬂﬁfqtﬁ?%ﬂﬁﬁq%ﬁ&¢oﬁt%Pl%bF¥lBﬁthFoﬁﬁscko the 35
not or . 10 'In accordance with the present. invention

there is prov1ded a steerable truck comprlslng a main
frame for connection to a vehicle body, a pair of
axle assemblies supporting the main frame and connecued
. thereto at locations spaced apart along the longitudinal
15  axis of the truck for steerlng movement about respectlve
generally vertlcal steerlng axes, a llnear 1nduct10n
motor extendlng between the axle assemblles for co-
operatlon w1th a reaction rail to propel the truck,
and susperision means- extendlng between the motor and
20  the axle assemblles to vertically locate the motor,
the. suspenSLOn means comprising first link means )
connecting the motor to one 6f the axle assemblies
to inhibit relative pivotal movement between the motor
and the said one axle assembly'about'the longitudinalt-
* 25 axis of the truck whilst'permitting_relative pivotal
movement between the motor and the said one axle
- assembly about its steering axis, and second "link .
means. connecting the’ motor to the other of -the axle
assemblies to permlt relative pivotal movement _
30 therebetween about the longitudinal axis and about the
steering axis of the other axle assembly, the suspension
means'thereby;permitting steering motion and torsional '
flexibility between the axle assemblies whilst
inhibiting the appllcatlon of tor31onal loads to the
35 motor.. » _



ewmotor is preferably suspended at three points, two of which are |ocated
ne of the axle assenblies so that the notor noves with that axle while
&/ third suspension point allows 5 pi voti ng novenent of the notor

relative to the other axle assenbly, In this manner the notor

i s not -

subj ected to torsional |oads. Mre€o er, the two suspensi on |inks associ at e’
with the first axle assenbly permt fore 10 and .aft di spl acenment of the
~axle relative to the notor so that the axle may adopt a steering position.

To avoid | ateral rm\rﬁeembtefr tike prdfdrdl AtdySpdQaLfeat r uck,
means ar.e referg?

d h
15 ettt ane iR

centering

eﬁﬁeen- t he notor and the axle assenbl i es. o/
Affe 1PGhed tn1egeraf struts., each

strut eb&leradxhg bsSmmeEBesmWaﬁirﬁhei mmeqaweso@ft@f ht[lﬁ axlte
" assenbl ) e tput My n assjn e steering _
axi s ofék?%é %gg%ecﬁg%g %5 e%‘&é’gmﬁ penIsfi'e ‘gtg?& 92@{'{0 t hereby exercise a

mﬁnrnunanilngrmovomcneepfnghmnmahonnrel&trv@em@stmebl|es pivot relative

to the S j:lg ggétg{qgtlgre %eft(hriasbl @?{;e&iﬂ?r}%&ﬁgﬁm te sides of the

| ongi t udi na aX|s SO aw nmot1 on of

or tends to produce

equal & %’bo%‘i“?ée@?«eérﬂiﬁgtbmsd@@athétoastﬂ-ance one anot her and maintain
the truck in the degbpedvebcerad Ft% td¥bend¥diptid n%li?%‘the motor is
e

' preferablgl transmitted to a ’first of the axle asse
strut 0

s by means of a

| clabethetith FBetﬁérﬁﬁr§¥L®d%§§ﬁﬂ#&ﬁﬂBﬁ%m4§c§ﬂre|ts st eering
a0 s. anu att rdﬁspﬁa@éﬁéﬁtablfy tmes abiiened fat5td 0B | ¥nabpygokhe connection

of draft lj.nks nrovided on 3 e assenblies to transn1t draft Ioads from
£ oy |

the trdthk Y e R ?emﬁXdﬁ & [fteSTM&EPosition.

To avoid lateral movement of the motor

relative to the truck centerlng means are preferably

prov1ded between the motor and the axle assemblles.
15 The centerlng means may inelude a pair of lateral
' struts, each strut extendlng between the motor and
a respectlve one of the axle assemblles, and each
strut lying on a line passing through the steering
axis of its respective axle assembly. The struts

20 thereby . exercise a minimum restraint to steering
motion as the axle assemblies plvot relative to the

motor.

forces that balance one another and maintain the truck

in the desired steered position.

~ The struts are preferably placed on opp031te
_ sides of the longltudlnal axis so that yaw motion of :
25 _ the motor tends to produce equal and opposite steerlng

Thrust from the motor is preferably transmlttedl

to a first of the axle assemblies by means of a strut

30 - connected to the first axle assembly adjacent 1ts
'steerlng axls. This strut is preferably positloned

sllghtly above the connection of draft links prov1ded
on the axle assemblles to transmlt draft loads from )

_ the truck to the vehlcle bedy. In this manner a.
_35' couple is produced on the truck by the thrust from:
the motor, the couple tendlng tofbrce the leadlng

)



35 coupl e is produced on the truck by the thrust fromthe notor, the '<ii)
couple tending to force the | eading wheel s of the truck into the track.\ '/
" This assi.sts in neutralising the effect of the rearward novenent of the
centre of force of the notor as the vehicle accelerates. 5 .

The-use of |ink connections to restrain.gpe—notor is possible because of

the m nute angul ar di spl acenents involved. At |l east the main suspension

| i nks preferably have swi vel pivot connections at each end which allow the
necessary 10 -5- freedom of pivoting and tw sting notions between the
LIN\Wand . the supporting truck franme el ements. The above and ot her

ad¥ant.ageS. of wtrr]ﬂeefuyl lezﬁerﬂhé gnmlf'o%nmltnéetbsbke; mndsr'fars@q@gwth i "
reference to the follow.n etailed.description of a preferred enbodi nent

{her eof whi oh 1P MOULTAAAE By Ve 67 € REnbhE, PPAPHREda B0 AR Tnyi ng

drawi ngs; in oifi the [degiiree lof sSfercse def etkganbborvaswthke aehdidlway car
_enbodying a piébéyéﬂggégmn/truck and LI M propul sion assenblies 10
‘actording _to the present” invention; Figure 2 is a side elevation view of a
railway tPuck and LI M propiheiuse astchbhk esnafckioned thy reséradmow 2 in
Flgure 1. FlOghe sdipe U Gbad oyl A5se2is! 8R0chbNfitdutel Anlu® 2 and

W th parts broken away to better show the Ll . _
' - displacements involved. At least the main suspension

; links preferably have swivel pivdt'dgnhectibns at
- each end which allow the necessary o
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unit; Figure 4 is a cross-secflon2lTview as seen along line 4-4 in ‘Figure

or sone only inp.

R ;. Figure 5 is a perspective. view of the.linegar, .l ciiQn or ‘or LIM
@ni (Eaadon Hof BLveE nglaPds B4 R H%%%%ée%‘f?&gdq‘%e?é@oggﬁd Shown-

_ p.part; and Fiqure 6 ig . a-partial- end view of the Trailwayy’
trucﬂ%‘%rﬁi’ﬂ’%ﬁ%&u?gpﬁg g§§5‘%bﬁ3.e & ¥ailway truck 1 according to the
present inveption, as shqown ii :Eggﬁgﬁ%ﬁ1h§55$ o Raj feCarry a car
body 2 of anjhfedPP¥s EBﬁSPFh%fr ; IS rai éégﬁgéggﬁ'?Eig-gonnect-‘ed to
t he’

- . the REFSER

t-ubul.ar

of t?kf
thaqﬂg

. agai ns

" of t
pl at

car

2&n

I NC

an 1 nternediate portion 4 o

EQUSLLNGL! ABUIYIR0 b oul (IR Q6 At SEepi0aS chbGMiigRAEAC eNd

plfate portion.5-which i.s pgsitioned |ower

%f?hﬂtﬁﬁgﬁﬁiikei@T&§E¥éﬁ¥H}i5¥‘%by of SekakphienJini kheb avoonsecur ed
e | at e por

ottom of each base- p tion 5 and éxtend | ongitudinally
p_h&t agawgﬁglg,bq_sﬁmﬁa-,§0rt ion 5 is provided with a pair of side
up- wardly-extendi ng edgewi se al ong the opposite.sides thereof. A

general | y C spagareon dlgte fide dlewatbont hikewppér acded lofayeamdt pair of

- adj acent .side plates 7 to cooperatively formwth the latter and with the

' cor reapedging hapaimiof paiiwvay Traqgk oardt BEMr propulisjoraksEemslkesig unit
9. .The latter may. be of any appropriate and known construction currently

10isedacooréng0 toarthe pHaseivio tnverbiongs 9 of each bolster 3-are fixed to *

"the railway car body 2, such as by bolts 10 and carry the |oad of. the
‘correspondi ngFéemxst 2 Hes cursifiglyelevationovirdeofl & &2 1AYRY tH ¢ hboard -
side of the bolster 3 are connected to the cqr bo%£.2 qé.we%Ps;Of a pair- of
bol seef WMy Prop sfon AEsSeMblYpRe encircled by the arrow 2 in

Figure.1; = e

. Figure 3 is a plan view as seen along line 3-3 in

_ Figﬁre 2 and with parts broken away to better show the LIM

uanit;

4-4

- 20

' Figure 4 is a cross-sectional view as seen .along line"
in Figure 3:.

.‘Figure's is a perspective view of the linear induction

motor'or‘LIM'unit'with the éssociated_restraining links connect-

ed thereto and shown for some only in part; and

.énd

. Figuré 6 is a partial end view of the railway truck -
LIM propulsion assembly.

The railway truck 1 according to the present invention,

as shown in Figure 1, is used in a pair to carry a car body 2

- of any desired construction. This railway truck 1 is connect-

30

ed to the car body 2 by means of a bolster 3 and associated

elements to support #he'cér body.

The bolster 3 includes an'intermediate portion 4 of

- tubular construction having a uniform rectangular cross section.

Each end of the bolster 3 includes a baseplate portion 5 which

is positioned lower than the intermediate bolster portion 4.

bogzlr%xr%étggﬁgf%ﬁﬁgiebﬂeaﬁgsr L 6568 #ieH skerRahwel ]g% (L)l_ppo_r W/
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specifically, each bolster drag link or od 11 has one end piv- oted to thééj)
correspondi ng si'de plate 7 of the bolstep»éhd'the ot her: end pivotally . .
connect ed to-a bracket 12 fixedly secured to and- downwardly projecting

from the boStdffehinge rikis aprsarsdsted Reainppbsthe bagtonr ofaeRchobass™
~drag link 11 are 20 vertically pivoted to accommmbdate the sprin

novenent beplakeeportidopad Wﬂq]elwlsiﬁ‘éil%ﬁll’h@ﬁ the QP.J% g'crviE@(Sd’

"wWthresiliently_tw'sting rod ends to ac te the, ver¥ ve{se
di spl acenenbagepPlpdec Fo r%l‘eﬁlﬂ}ré"f ? ew:b stePaifng rﬁng\ﬁa?ita?cﬁ -
Rct ud t d b k 3 d 14
Ut board yoRBTELY, AACGHOLE HHIE A R RATRE DRROPABSaPACs Sk REFooL
| ud f h 1 :
| aceral ly shaBBaSraLY S;oﬁ%?r% L ef%%“gﬁ%c s ofiadch ?%“%E@a?’e%af’gg‘g of
j oyr nal houg %; f{{ WFad pPCadO7i 8ol BOBBL-NLIYeAY Ui INi 0
eam o T |on . ou

transverse e Journal S|ngs each yoké 13 and 14

rotatably rebal iSetetegla %&qﬁle %he cdfViESoRaih sagegae%le %m&a@ of

the two opposite outer ends thereof. Thus, the | ange 21 are

adapted 10 pHypediid WadssaNtbt Nén r&IRI Sgeingl uhlle 53l | wae tlrathﬂéraSWtb
Ty roIIany on-rails 22. The outboard yoﬁg 139|g provided.with a

| angi t udi naloghainy? gpﬂiﬁﬂaﬁé‘%ﬁ&&ﬁ@mr@bh&ttﬁcth@n”&h&r@iﬁﬂ}y Usethdin the .
prOJect- ‘ing inboard therefrom Sinmilarly, the main frame 16 i s provid- ed

"~ with a Longiapsdi nathdawddaii sprisgsi 9i dfyeacehubedstent Balare tfister® ckanthe
proj ects outboard therefromthe two bars 23 and 24 10 have their free-end

- pivoted one rad vy cderbaly e2jpasuch saanbgsbbilas Lheandeearay eh(laadl of .
thus, centrally under -the bolster 3. The bars 23 and 24-are plvotally
suspended tctltdwe:dxn‘esmnéinQ&m f pthet cavnbedyi. on Thiei dﬂWCB.|$lﬂq:)IE’lﬂ»‘E¢$y7 on

supp- the 1nboard sxde.of the bolster 3 are connected to the car bocy
S 2 by means of a palr of’ bolster drag llnks or rods 11. More
speclflcally, ‘each bolster drag link or rod 11 has one end plv-
oted tothe corresponding side plate 7 of the bolster and the
'_other end pivotally connectedsto a bracket 12 fixedlyﬂsecured'
to and-dcﬁnwardly projecting from the bottom of the railway
car'body. The oppos;te ends of each bolster drag link 11 are
_20- vert;cally plvoted to accommodate the springing movement’ bet—
ween the car body and the bolster.and they.are also provided _
with resiliently twisting rod ends to accommodate the very';
small transverse displacement-of_the car body relative to the
| boister'.: | | N | N
| ’The railﬁay truck includes an outboard ahd an in-
'board yokes l3”and 14 respectively. The outboard yoke 13
1nc1udes a main frame 15 while the 1nboard yoke 14 includes
a main frame 16. Each maln frame 15 and 161ncludesa.pa1r of
laterally spaced apart progectlons 17. to each of which is secured.
30 a- journal housing" 18 Each-maln frame 15 and 16 is formed w1th
an - underlylng transverse beam portlon 19. The journal houSings

18 of each yoke 13 and 14 rotatably retalns a wheel axle 20



- F—

Ts a steering crossbar 26 mhlch prOtS at 25 about a vertical- axis. A
" v r?%eadffsngéan&s e8l RAdSn? tade d¥. Ma& two CoPPos Ee&eBuprone end to

corresponhdi ng en the steering crossbar 26 and at the other end to a
rackgta L8 hesedEY 0PRABYI REef FlENGR HedX\2 L. are padapeédstde Trames 23
and 30 are positioned on 20 the opposite sides.respectively of the railway
trucke gy | eng- yokedi Akl yhex rerd imded o e t@ildbayotheck aEsembsi de -
frame has its inboard end pivoted on the corresponding journal . hous- ing 18
by neapsrailabsyloantamaé 2Bach ‘side frame has its outboard end restlng oQ/
-a sliding pad over the corresp- onding journal. housing. 18. Each-end of the
bol ster 3 restsThe ausbpdidg yoke i3 tim providediwihb soloagpsndiinglsi de
frane. Thus, the load of-the railway car 2 is transmitted directl

- throuemet B3 uigidpyi sgsugedasentiraldphd tthe mainfinamne b8l §tnér PFQIRI=T he
sliding pads at the center of the side franes 30.29 and 30.', Thus, the

- sl i di Hag phakoarfokheErfrete | SHgilaK i ?ﬁ%d?%t%nﬁﬁ?mﬁe?ﬁeéﬁ PFOViST nal

o opl Sl owttn o Lenglendingy naw, I Sorien angﬁ*aféiraés 3E%, caniraLhy body
RIS o s B L
1 P B o A R A,
S 31. ﬁgmﬁz‘a"’*@eﬁh%%?e%%i% 2 e & ‘F§nﬂé§‘?@fa§9%i’gé‘§?§?§ﬁﬁcat A0
Dol rer B o S pINY ahd i b fotpIgeRULBlnag W) e (Ne v
restrabnstébeataasr@b ROPilA) d¥nrid@efbRlOwhich also plvotally supp-

. orts a steering. crossbar 26. which pivots at 25 about a vertlcal
- “axls. ~A-pair of yoke drag:links or rods 27 are plvotally conn-
-ected at one end to a correspondlng end of the steerlng crossbar -

-126 and at. _the other. end to a bracket 28 rlgldly dependlng from
':the car body 2. ' o
o : A palr of Slde frames 29 and 30 are p051ttoned.on
Zd .the opp031te s;des respectlvely of the rallway truck and longe
_Ltudlnally extend parallel one to the other. Each Slde frame |
has.Lts lnboard end pivoted on the correspondlhg 5ournal'hous-
ing 18 by means of resilient pad. .Each side frame has its -
'_outboard end resting on a- slldlng pad over the corresp-
' ondlng journal hous1ng 18 Each end of the bolster 3 rests
o on a slldlng pad at the center of the correspondlng 51de frame.-
_Thus,.the load of the rallway car 2 is transmltted dlrectly
through the a1r sprlngs 9, and the oppos;te ends of the
bolster 3 onto. the. slldlng pads at the center of the s1de.frames

?9 29 and 30. Thus, the sliding pads allow relatlve 1ong1tud1nal

- dlsplacement between the journal bearlngs 18 or yokes 13 14,

Jthe bolster 3 and: the side frame. Such dlsplacement occurs in



frame 29 relative to the bolster 3. A set of three yoke center- ing link&Y"-
32,32,33’extend laterally and are plvotéugwrtonnected at- one end to one ‘end
of a S|de frame and at the other -end, near the center E

cotr espondi ng gukee upbssanbindag stpaacemﬁmtxpﬁuﬁbﬁn?ﬁ¥3%%8¥o | &P8rally

ofes 13- andbaiis caHe 3oLBeFEHS B SIRELIR 5o ffé}aﬁ]nen%vf%dg Faheh apiy 5he, b 1vay
ekt ends’ | ongErudknasl 3 ShotRe A M oS IARLAE % %%1 olethLf angilpe,,
Whi ch Litghégigﬁﬁépéﬁgﬁﬁgwﬁ%the HAPL 5ins "Eh8 L BRERL 8L Ne e on
E?'v'o?'aryefg[. bheysherd Bades 20, Y Y gl na%ng.bggg? Lot s
inks 27 anqPiagemeni sk BiP SO AR, g%,:@v&%ﬂg?ggggg%ltaﬁnpgg%g@3rgrege |
to the car ﬁgy‘ng l-ﬂhrée s:.d%effﬁﬁé§r2§m§§ 8h RReOBokResyOndihy L idbef

the correspo eel axle t'o a posifion which is esséentially to the
curve in the S 22. The. aforenentioned - pivot. connection bet ween t he
‘two yokes 13 *14 causes thhe yoke 14 to be al so.steered to a radial

posi tion rel at ' ve .t q thfdFaCks€abvEiz TRgal iaw ber rodci31sicomends Adterably
to prOV|de for vertical irregularjties in the rails 22, the yokes 13 and 14

and t he1g de JF aimRs R0 hidd bs epprovalieg vbhhertld ity thel ebntealpenthon
other. The yokes 13 and 14 are stiffly sprung relative to the wheel axles .
20. By a regf ithd Holkdtew), 3 nand showbheasdaded firhmeb 2. nFhis emthooured| or
- housing 18:. Consequently, 10 the yokes 13 and 14.at the wheel axles 20 :
remai n: . at p@mﬁhcﬁﬂ]qc¢ﬂratehz reshyains hbegﬂahagah|9n§#t;qnm9faths vpde

frame 29 relatlve to the bolster 3. A set of three yoke center-
..ing llnks 32 32,33 extend laterally and are plvotally connected
..at one end to one end of a side frame and at the other - end,
;rnear the center line of the.correspondlng yoke. These llnks 32,
| 32, and 33iare provided to laterally restrain the lateral pos- |
ltlon of the Slde frames 29,30 relative to the yokes 13 and 14._
| The steerlng crossbar 26 is connected to an arm 34
..20. ;Whlch is flxedly -secured to the. central portlon 4 of the bolster'
| .--.and extends longztudlnally of,the rallway car body by an adjust—
able link 35 which isipi#otally connected'to;the'arm Sé.and'
' the adjacent drag link 27 which extends generallv parallel to
the steerlng crossbar 26. |
When the rallway car traverses a curve, the car bodyl
2 and the bolster 3 slightly prOt relative to the yokes and
'ﬁto the 10ng1tud1na1 axis of the railway truck. As a.result,
the arm 34 and adjustable 11nk 35 act on the yoke draéwlinks
27 and the crossbar 26 to keep it relatlvely fixed w1th respect
30 :to the car body centerllne.; The latter acts’ at 25 on the yoke
13 to steer the correspondlng wheel axle 20 to a pos1tlon whlch

is essentlally to the curve in the rails 22. The aforementloned



¢9/
The railway truck and LI M propuIS|on assenmbly, rd- the present
npenbtomonndoﬂinntbﬂt%#@ﬁeﬂb@ctWﬁeHOF&FI13M%P4:iﬁ: §§%i§hﬁster 2 in
gonbi nation. with the hereinafter descrlbed | i near: &a%fttﬁ%% tor or LI M

Uniybkab lartd dwes Grise. e@ltwm@ct:t’ng raAkel Pﬂ?é-tr’eﬂ'} Cand bol stigs
2 are defined and 'shown in nore details in the Applicant's copendi ng pat ent

ap ehiec &tragtk QIrve. .. . now. - ' Patent hb The I|near 1 nduction
‘nmotor or. LIMunit -36 i s shown i outl.i ne on ?ﬁ ?, 5 and 6.
and may b&dfakW abPF oPFFAL §t88ﬁ'§f‘|gu@ﬁt&r? aag" e to produce

: | t I
< Soverical hipen bt FELER +§|t2tte$%§l§sﬂa il ZﬁF‘%’?FS%tESWﬁQB%"t oAt
- k I l'i nk
_25%3%%”& G trimdR 29, 806 pUcard BRESRE AT pLILEr Kelbkase TS

e YyOKes .an e side"franes. This
t f l g 8 d
RN ”C*t*%e§etra%u2% o [%e%tt%%%% e The
&Cﬂﬁé‘%@‘? id"&xk ‘;568 | ayCaniiadilli it B@shinghedotr ahavar,sely of the
u

| The“system of vertical -l1inks also includes a pair
_of &&Bﬁ& gﬁné%.a' walch 5oufieBugi dgel 80bogotseqdesitiyhe LI M unit *
36 to the rnboard stéering yoké 14.. Each suspension |ink 38, 39,39 is

10 pi Vﬂiéﬂydkéspl?gréﬁd by atheheowrrRaslondi s ypteramndih . ptvgraldm.aaidr)ect ed at ¢
i.ts. lover end to the LIMunit. Each. suspension link is pivoted

| onghd ugliuna! tynstanite hedightardlratcveadiadte rablsh@2cor respondi ng. wheel
“axl e 20 such that the vertical position of the LIMunit is relatively

unaf f ect edThy gefleay drumk End g poopehsbont Asspokdy., aggardting pivot

connections connect” the ends of the suspension links to the yokes and to

t helag Manthet preseat doventigmiincludes thei aforrdapers 2%k 1 i nks

relative:to the LIM%unit and/or to
way truck 1l and bolster 2 in comblnatlon with the herelnafter

descrlbed llnear lnductlon motor .or LIM unit 36 and assoc1ated
connectlng 11nks. The razlway truck 1 and bolster 2 are deflned
and shown in more detalls in the Appllcant s copendlng patent
'appllcatlon NO. now . . Patent No.
' The llnear induction motor or LIM unit 36 lS shown 1n
20 'toutllne only, 1n Flgures 3, 5 and 6 and may be of any approprlate
| constructaon, as-known lnthe-art to produce a propulsrve actlon |
hagalnst a reactzon rail. 37 spaced between the rails 22. The
.'LIM unlt 36 is of relatlvely flat. and elongated shape to f£ind:
space under the yokes. and the bolster. .
- A system of - three vertlcal llnks support the LIM
unlt relatlve to the yokes and the side frames. This system
of 11nks 1ncludes a 51ngle suspenszon llnk 38 pivotally sus-
- pendlng the outboard end of the LIM unit 36 to the outboard f.
:;steerlng yoke 13.' The s1ngle suspen31on 11nk 38 is. centrally
30 pOSLtloned transversely of. the LIM unit 36 and yoke 13. The
system of vertical llnks also includes a pair of suspens1on.
links 39. plvotally suspendlng the 1nboard end of the LIM unlt

36 to the 1nboard steerlng yoke 14 ~-Bach suspen51on,11nk 38,



‘the yokes. The lateral and Iongitudinal -ppgtion of the LIM IS establlshe
by a system of links in a generally horizontal plane. Qé g lin
ext ends ] eng9 39 sis| pigotadilyasuppeirtiede by Mihe tCRFresPPIRLNY ¥P aﬁ8d|§

pi.votal |y connected at -one end to. a rail portiop 41 of the i-nboard yok
and, at the pivetaddy conneptedkat 4ts ilgwary %%N‘e%t?lﬁﬁ ?f%ni‘{‘hg ﬁaﬁﬁ’u

verti cal axsuspRRBEOPNdinKoSE PIRE AL A G R, ¥§ﬁsv%§g~§9’a§" fhuck
?Séheﬁﬁdioﬁi\@tagﬁek't”*kse‘e‘%?s%%ﬁar'és° i et L’}%ﬂs@é SlefsAge w2

yokes 13, Tyerticat posd tinern IE I TEL8Er bRk YRy GhRleckiedh e
restrain thel %ha RN &p:rivqual Méﬁ’déf‘atﬁ%llyaﬂgs' at Qﬁb'e)l.lrl‘ﬂétﬁi\'%ﬁo_

t he 'yokes. 1 y and sw ve connected to allow the

relatively sug &ﬁ%ﬁahe RRL he'edde Jekene! ghabeugibh ghaKy 4o fuaes.

It nmust be n 44 are connected to the

yokes and t| gkg%nta?{a ldd e ﬁ@fﬂhﬂwkwsaﬁiwngsmas tReakherde RasSIdl Bing

wi th the yaw rotation center . e yoke to mnimze the error in alignnment
with the.raigpeye thendish thenwokesl ac evet €6 ee LiUwnitth@and drintd 36

is also kept in- allgnnent with the reaction rail 37 beside being kept at
d preci;se ganeSidkds.C above this rail. Because ‘the lateral |inks 43 and 44
Pass through the centre of rotation of the yokes 13 5 ‘and 14, t hey

‘exerci'se a. m-ni qum r efti¢ diatlerial shdelongitniinglapoistidiprk axf plh.e)tLHéI si Ve
to the motor. The links 43, 44 are also placed on opposite sides of
establlshed by a system of links in a generally horlzontal _
 plane. A drag bink 40 extends lengthw1se longltudlnally of
athe'LIﬁ unit or railway truck and is plvotally connected.at
one-end'to a rail portion 41 of'the inboard yoke 14 and at
:~the other end to a bracket 42 rlgldly pro;ectlng from the LIM
: unlt. “The - outboard end of the drag 11nk 40 is plvoted to the
yokes 14 about a_vertlcal axis while the 1nboard end is plvoted
- about aitranSVerse axie. Both ends of. the 1ink_4b also allow
for sﬁivelling motion.bg appropriate.rod end connection.
:The'system of.horizontal links also includes a pair
.of lateral llnks 43 and 44 laterally restralnlng the LIM unit:
- relatxve to the yokes 13, 14, - _
It will be. understood that links 38, 39,39,40,43,
"and-44'restra1n the LIM:unlt'vertically, longltudlnally,-and'
laterally relatlve to the yokes 13 and 14 but are plvotally :
and sw1ve11y connected to allow the relatlvely small angular
steerlng of the yokes relatlve to the side frames. Tt must be
' noted that the 1atera1 11nks 43 and 44 are connected to the
yokes and the center 11ne of each link is aligned as nearly as
possible with the yaw rotatzon center of the yoke to minimize

the error in alignment'with the railway track when the yokes

are steered. Thus,'the'LIM unit'36 is also kept in alignment



he | ongi tudi nal axi s of the truck-so that yaM/nDtlon of the notor tends to
}ﬁroduce equal and opposite 10 - steering forces that bal ance one anot her
d mai ntain - . . ~-- the truck in the desired steered position:
However, in the event that. a'lat gf-at force occurs sufficient to fateral]
dlsplace the notor relative to the truck-, the outboard placenent of th§d15

|l inks 43, 44 causes a steerlnggnntlon of the yokes-13., 14 tending to steer

the tvidid jthe repekiencrais sdubeside heida kertia¥ RAce. This inproves

bothiﬂﬁédiggxggp ﬁ¢ﬂ¥hend gbavthMﬂstnaﬂﬁ the truck. It -should also.-bgi
noted that the pivgta

con CtIO link 40 are
posi tioned slight!y®aBBvE F’ﬁs &8 ﬁé‘é‘& é.%.n&:fs t% ‘i\al?ul inks 27.to the truck
Yo} thenasﬁetmi'wugm theatertbg blﬁ‘erm:raftricpr @dlicefee ayoleds coBpl e on the truck

endi or h g £ 4 sists in
5tneut r J ﬁg%‘? g%%gggkghgwggg' t“%'?tt}ealr{rrgcééorresh{gé?is e. centre of
- force m:ft:ltcma awt the ayokks péNiod| e'ed@cbélm dteesthelmoppweot alheonnect i on of

the dryag, 4$rw§40u&oﬁﬁgeaagge?% oke, %(g&ﬁiggngﬁg§Qé§cent t he steering

axis 0 oke vanta m ni msing-30 - - the steering

coupl é"%lmg%t‘g@?@?&t @51§y°fhéh%rﬁr§te G dhafh Y3 meEbeawhen the yoke .7

adOPt%fiﬁﬂé*ﬁéfﬁbp@éh&soﬁoaPQOHW%d“ 41 éHH‘ oHpés thereby displaced
fromthe |ongitudinal. axis o he truc LAI.MS 1. Asteerable

1% 1 uck ERRAITS kPBCRR RB 2E B 1EGRS R ANRFNED arderairkabbdy, a pair of -
axl e agfeuds SwWPPREt Hegived ﬁ&leléﬁddafﬁbﬁrﬁ.on..__" 5
' However, in the event that a lateral force _
oceurs sufficient to -laterally displace the motor - R
- relative to the truck the outboard Placement of the -,'_-5'. ---
15 1inks 43, 4l causes é steering motion of the yokes_13,.
14 tending to steer the truck in-a direction to B
counteract the lateral force. This improves. both
the response time and the—stability of the trﬁck._-. :
o . . It should also be noted that the pwcta( Connechoz\s of .
20 the;!rg lmk‘lﬂmpositioned slightly above the connection
| of the draft. links 27 to the truck so that thé thrust
created by the motor produces a net couple on the
" truck tending to force the leading wheels into the
track. This assists in neutralising theeffect of 'the rearward -
a5 - movement of the centre of force of the motor as the =~ -

vehicle accelerates.

The pivotal connection of the drag link 40 t6 - -

the steering yoke.Th is located adjacent the steering.. ' S

axis of the yoke. This has the advantage of.miniﬁising
30  the steering couple which is genera%ed'by the'thrustj
forces on the motor when the yoke adopts a-steering
position and ‘the pivotal conneection is thereby displaced
from the longitudinal axis of theé truck. ' -

35 .



- connected thereto at |ocations spaced apart along 5 t he | ongi tudi nal axi
of the truck for steering movement about' respective generally vertical
steering.axes, a linear induction notor extending between the axle
assenblles for co-operation with a reaction rail to propel the truck, and
sugpen5|ons means extending 10 between the notor and r"mies
to vertically locate the mpotor, the suspensil@n~Tfeans . cmﬂﬂlmﬂmlﬂmﬂ I nk
means connecting the notor to one of the axle assenblie$ t® inhidit *

rel ative pivotal novenent between the notor and the said one axle 15
assenbly about the longitudinal axgs,0f theg $ruck whilst permtting
relative pivotal novenent between The not or and the said. one.axle assenbly
about its steering axis, and second.link neans connecting the notor to the

ot her of the axle assenblleﬁ tCnggﬂgéréxne gﬁu@kla@mprygiag gEomaARnt
t her ebet ween agout 't e Ion i tudi nal axis aqﬁ ag g éhe steerlng axi s of .the
EHEFEBYOPRY &

other axle ass iGh tRedhs’ m 8t PRI sPeering
noti on and torakaeabs@embﬂﬂéétsuﬁpﬁn&ingttMBamaﬁnassamblhaa wh- |Ist

i nhi biting the 25 pllcatlon ors onal
steerabl e trucR® 88@8ﬁ§% q%f?ﬁ #ﬁ f %$%stﬁ§ p%rﬁkngggﬁs |ncludes
a~ pair . of Batetablﬁamgmﬂumﬂnaﬂ«axmﬁﬁpﬁftmmlthuck ﬁonneteedlag respective

ends to the sa XI P14 he 1b

connecti ons pe?glt ?H% F§1qﬁ§ él([]']éce %@QB ?mge ?EEQ Iétggggh y and
the notor al ongxese Eod@ﬂﬁﬁﬂlﬁﬂduﬁﬁkpnﬁmQﬁmft¢&§Rndln83betﬂe§ne§h§ble
truck aCCOfd'an&% Qh@éﬂﬁiﬁﬁg”fﬂﬂ‘éHLéﬁ%%&ﬂféﬂ iPR §0PRgEtiRa ¥ha1

to propel the truck, and suspensions means extendlng

10 between the_motor and the axle assemblies to
vertically'lbcate the motor, the suspenSiohnmeans
comprisimg first link means connecting-the-motdr to
one of the axle assemblies to inhibit relative pivotal
movement between the motor and the said one axle

15 assembly about the.ldngitudinal_axis of the truck
whilst permitting relative pivotal movement'between,
the motor and the said one. axle assembly about its
steering axis, and second link means connectlng the -
motor to the other of the axle assemblies to permit

20 relative pivotal movement therebetween about. the

*longltudlnal axis and about the steering axis of the
other axle assembly, the suspension means thereby -
permitting steering motion_anmltorsional flexibility
'between the axle assemblies whilst inhibiting the

25 appllcatlon of torsional loads to the motor. '
2.. A steerable truck according to
Clalm 1 whereln the first link means includes a pair
of laterally spaced links each of which is connected-
at respective ende to the said one axle assembly
30 -and to the motor by pivotal connections permitting
relative displacement between the axle assembly and _—
the motor along the'longitudinal axis of the truek.



.\erally spaced links intersects the steerlng twm“able truck
ordlngt05 Claim3 wherein the links are (aaﬁm “ﬂm opposite
7des of the longitudinal axis. 5. JA gerable accor disng®t o Cla|n12
erein the second link neans is Ioca d adj acent the steering axis of tffe
said other axle 10 aSSE”§£¥er§ble %r%%%e %@é;&ld%magmcordlng to Clalmﬁf
wherei n the- secon link means I's pivotally connected at opposite ends to
the mot@aldn® tierele @@hémaaxnérasééﬂﬁl$QH§ﬂﬁiﬁq8mﬂ®eto acconmodate 15

|0“9'tQ@ﬁ8¥ark§ﬂ%éﬁﬁ@@”ilﬁﬁstBBt%P%%Et%eHNe\gtéé¥£dgféﬁi§ assenbly. 7.
‘A steerable truck accor aimb5 wherein the first and second |ink

means are -universalty coﬁngEﬁéﬂaPoetﬁéuﬁﬁt&FQQﬁ?%%Sfﬂ% 20 respective
axbe ag9em iPwhéreinAtbéeriakbeareuelquadayr dpakdd dd ai'm 1 incl uding
thrust trans, SSI g nea Stﬂ ransglh th&ost Sfromthe nmotor to a first of

t he ax|OPPLEH ¢ longltudingl axisSy eeraple truck according to
daim 8 wherm|1trusthruAtsteanabﬂesmwnckeam$dnuﬂngkﬁoa.strut connected to

‘the fi 'Sy %(Iéa Vﬁféfe%ﬁytﬁgj gggghd tﬁr&t gleér TJTasxlls o ? A steerable

truck. accordin wheiein a draft connection.is provided on
t he axlaelmﬂalme sbeeringnaxigr oft theadeid @hhere axlek to the vehicle =

bady a %?rlﬂ is- connected to the axle assenbly at a |ocation above
the dra t “conrection’ therebé rovide a couple 35 to the truck about a _,
transverse horizont@t axfsshpera é&lﬁ@&@#b@QﬂOQQﬁQ%t ¢rom the notor. e

Claim 5 wherein the second link means 1s plvotally
connected at opposite ends to the motor and the
said other axle assembly respectlvely to accommodate
15 longitudinal displacement of the motor. relative to
' the axle assembly. ' C o
_ ‘T. " A steerable truck accordlng to "f
- Claim 5 wherein the first and second link means
are universally connected to the motor and to the
20 - reSpeetive'axle assemblies.’ : | . o -
8. ° A steerable -truck according to ”
Claim f including thrust transmission means to
transmit thrust from the motor to a flrst of the
- axle assemblies. - : '

25 ' | 9. A steerable truck'accordiné'tO"

- Claim .8 wherein the thrust transmission means
includes a strut connected to the first axle
assembly adjacent its steering axis. '

10. A steerable truck.according to .

30 Claim 9 wherein a draft connection is pfovided on

- the axle assemblies to transmit draft-lbads froﬁ”:
the truck to the vehlcle body and the strut is T _
connected to the axle assembly at a locatlon above '
the draft connection. thereby to provide a couple

35 to the truck about a transverse horlzontal axis upon

' applloatlon of thrust' from the motor.



- 14 - 11. A steerable truck according to. Caim2 wherein centering )
means act between the notor and the axle-assenbl i eS|I|1IIl mlﬂlnlllllaﬂmlal :
novenent of the.notor rélative to the axle senbl i &k 1

A steerabl e truck according to Caim1l wh 1T t he cenferlng means

I ncludes a pair of lateral struts, each lateral strut ext endi ng between the
nmotor and a respective one of the axl e assenbli es, A steerabl e truck

according to 10 O ai'm12 Wrereith ??ﬁFT%?%?aFrg?VuﬁchF€18ﬁ &9i ne passing
t hrough the st@éaquZamhenﬁlntcenﬁéﬁmhglm@aﬂslSctaS§eﬁbe thé motdr

ble t r.di t erein. eral struts are
?;Efrﬁede15rucéoa§%§ Ié%%%ﬁ% Eﬂﬁgﬁﬁ%mg %%%;@+E L gﬁﬁairemQFFgéﬁéd to the
respective axlefa§§@nmqu§rzneha&qxaxtqmtmmlmxkedassémbeﬂebateralIy and

longitudinglly fromthe resgectivg axh 1 eerabl e truck
according to 20 Cla|n114 erelnffae stgi%s aﬁ%deE%SE%ag% %8pp05|te

sides of the | &hgifudiindbesgin the centening apeansrimeludesrdi pgitro O ai m

14 wherei n, wheprneaserad et d hed dndidekhdnl s8xie. ek Endhﬁgﬁgg%wg%hwee“
t he connectlonﬁaof the 25 struts-to the: respective axl e ass I'i'es 1's

greater than t edP?FQﬁcénﬁeFMé?ﬁHﬁﬁ$%ﬁ%ﬁﬂqﬁg°§xﬁ%es%x%ﬁaﬁséeméﬂéﬁéh'force.
oh the notor induces equal 1@nd omp@mggygﬁp@rtp@bmnéégarginghgoaxIe

pritie TSP CRATEE D A AN ST
passlng through the steering axls of its respectlve
axle.aesembly.: _ o _. - o L
B 14, A steerable_truck according to
Claim 13 wherein the lateral struts are inclined
15 . to the longitudinal~axiS°of the truck and-ere_
attached. to the reepeetive axle assemblies at
respective points dlsplaced laterally and. longltudlnally
from the respectlve steerlng axis. '
15. A steerable truck according to-
. 20 Claim 14 wherein the struts are disposed on opposite
| sides of the-iongitudinal axis. .
16. . A steerable- truck according to -
. Claim'14 wherein, when measured along the longitudinal
axis, the distance:between:the connections of the
25 struts to the respectlve axle assemblles is greater
than the dlstance between the steerlng axes so that
‘a lateral force on the motor 1nduces equal and
opp051te steerlng motion of the axle assemblles.
€ : 17. A steerable truck comprising a palr;
30 of wheelsets. spaced apart along. a longltudlnal axis,
a pair of yokes each associated with a respective one
of the wheelsets, a maln frame supported by the yokes

and connected thereto to permit rotation-of the yokes
relative to the main frame about respectlve vertlcal

_35 steerlng axes, a linear 1nduct10n motor 1ocated



of yokes each ‘associated with a respective one of the wheel sets, a
rame supported by the yokes and connected—thereto to permt rotation

“
g? the yokes relative to the main frame about re ive vertical. 35
gering axes, a linear induction notor |ocated Iﬂﬁiﬁgu "- uﬂ kes for ; #
cooperation with a reaction rail, ngaps_for susp : *lfronm _ -
t heyokes such that the notor is maintained in a fixed vertical orientation
relative to the yokes, thrust 5 means to transmt |ongitudinal forces

fromthe potor .to.the . ygkes, ,and centering negns to inhibit |ateral " _
di spl acenBRBSBEN, HESACIFSS Fof | SEP BT ALLYBKUS thy fo TERRIARA on means
conpri si ngatillr,emdank sf @aciuspendingnther maltorofrent ithies yaskesich end. for
connecti ng, .t he: - _ ot : : AV f. t'he | i nks being
connect edggfﬂsg‘g‘%etd '{Fgécg“h%%% g%t%%ﬁtgiégg?k%{‘h@ g%x%dasslerrbl i es and the
not or andveréicadaiotigntdtkomeraatinactoethoeywies ,t hrotster axle

assenbl y he. o] gigs « 40 0k s her eby parm td) ng .15 _ eering and

t or s%nal ﬁ%glpltse%t%rﬁ?%\]/{e%ﬁ%%%%kggégﬁégsgﬁgﬁiegs%%sﬁg%%%ert ically

suppor t ed toh&hepyokess, andiespd@rdnia BLABR 4ocdndilhdt dakernad 17 wherein

thecent er-&ﬁ%zp%&éﬁ!dﬂ%‘@ @ét&rof-e.héh.%éj‘ o felhleS yRAGS Coppected to the

nmotor and to a respective 20- . .one of the ygkes. by pivaqtal, connections to .

accormo- &H¥SPeHSIAN Meanst | ePPRFishas fBreer dinks cach irgor. 19. A
- st eer abl eyhiY@l's3AC Wdtinke t Doks 34 8 d8ehhehal ForhednMeilingtgnds are 3

ConiBet edtPFOPhad A s RIFFBRL o EBPaDRA thPorhinkR SR | ng axes af ong
the | ongi codnealteakiz; spwredylocations between one of the :
. axle assemblies and the motor and the remaining
link being connected between the other axle ) |
assembly and the motor,'the-links.thereby permitting'
15 steering and torsional défleeﬁion.bétwéen the axle
assemblies whilst being tertically supported:thereby;
' 18. A stéerable truck according to Claim 17
wherein the centerihg' means includes a pair of lateral
strdts eaCh'conneeted.to'the.moﬁor and to a_respective
20 - one of the yokes. by pivotal connections to accommo-
date steering motion of the yoke relative to the motor.
19. A steerable truck according to Claim 18
wherein the lateral struts are'disposed on opposite
sides of the longitudinal axis of the truck and are
25 = connected to the yokes at location$ displaced frbm -

pa

.the steering axes along the’longitudinal axis,'whereby--
lateral forces-applied to the-mgtor are transmitted“'
to the yokes to'induCe'equal and opposite steering
action of the yokes about their axes. S

30 . 20. ”:A-steérable'truck'according'to'Claim-18
wherein the lateral struts are located on opposite
sides of the 1ongitudinal axis and are each connected .
to the yokeé_outboatd of their respective steering
axes, thereby to prevent steering action of the

35  yokes upon yaw'of the motor relative to the truck.



| ateral forces applied to the notor.are-transnmitted to the yokes to induce '
equal and opposite steeri-ng action of the yokes about their axes. 30 _2
20. A steerable truck accordi'ng to Caim 18 wherein the Ta ts
are |l ocated-on opposite sides of the |ongitudinal aT"ﬂ ﬂ '
conpected to the yokes outboard of their respective m" megm 'iher eby
to prevent steering action of the 35 - ¥ upon yaw bf & her nw :
relative to the truck. -+ 16- 21. A steerabl e truck according to C aim
17 wherein the thrust neans includes a |ongitudinal Tink connected between
t he“notor and one of the said yokes an.d connected to 'said one yoke by a 5
pi votal connection adj aceht- t hed sskeeraplaxtsuck aerdrding fok€ladm 17
accomodat e st eer e hO ehiay Heantli tAcThaLE 51 AGAENEHGEN NO
coupl e generated hy the thrust of the notor upon Hovement 2ot L he yokes to a
steering positionlift¥ connected hetweensthermptert pudkosgbofavhical |y as
herein described Walili ryfeLna tebhhec B6€ 089 28Y L 8ToHEAYoRES byl 3
5 pivotal connection adjacent the steering axis of

'said one yoke to accommodate steering motion

%
s ‘of the yoke-while minimising the steering couple
¥ generated by the thrust of the motor upon movenent
. of the yokes to a steering position.: o
10 . 22. A steerable truck substantially as
© ' herein deacribed with reference to the accompanying
drawings.. .. ' ' 8 '

15
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