PATENT SPECI FI CATI ON (11) 1419 162 (21) Application No. 1056/ 75 (22)
Filed 17 Jan. 1973 (62) Divided out of No. 1419161 (31) Convention
Application No. 220206 (32), Filed 24 Jan. 1972 in (33) United States of
Anerica (US) (44) Conplete Specification published 24 Dec. 1975 (571) '
I'NTCL[ err] B61F5/00//B63B9/06 (52) Index at acceptance B7S 60 B7L 15A
15C2X6 15C3 15C4 15C5 15C7 15CX7 2A4X10 (54) A CAR FOR USE | N THE TRANSPORT
OF A PREFABRI CATED STRUGTURAL MODULE (71) We, THE RALPH M PARSONS it has
been found nost economi cal to con-. COMPANY, a corporation' organi sed and

struct -t he nodul er theahawsgo

The pedbl em the?grggs\wlc‘f ?Pﬁ%m%ﬂ%a Unle(t e)d z?'e!‘ /%:)a
of t heQ\Jro() ApplitationNb.Hes6pTsi nt (22 Fifed T Jag.apion t o ? :

posi'ti ort® hese) Mivided st 66N, Dhagllél St at es of Ameri'ca, and M ]19 A FEng

aki gn t e @i Qodvintiohppli@tionsN@ 26 t (38) Bidi bOyNGo7D ENG SRy
shi p7 or 0(3BDUkited SawhérAmehiavespeen al eady PANY LTD, a i TNy of
'6-4 “F) fwmk e@4y Conigeee SpetificRion pibERed FIDEKip7s choi ne, Chou- k Doisn)

The spec!:]i | gaf NoNCf  BsIF pogipesB efepl i cation 55 10  her¥g

|nvent|qa1f@z)m{aéthacgugm&@ay No. 2500/ 73, (from\/\,hlcht
that a tent ngys bg granted to us, and divided) is direCs

probl ent |t desB7L hBAEEd 1563 mtmchcistlscslimimmmoforned cribes and
cl ai s met hod of and ap!parat us to be % rtlcul arIy descri bed. i-n and by the

for % sporting andGfb l‘;}l’zxi %&%gﬁ "{J&W‘ng statenment’ -

and | udes clains to This invention rel ates
to a r formusewg Nrak fNAiPﬁﬂOﬁCPERMS Ol haTshﬁe fo@d’&sﬂ&'é tecoRbmithn RS €b2br i cat ed

strugtdir al COMP"EM P4 ESpbifatidn viRiMised Nind S s@RH GRY AREuI dnh tEBChiee, for exanple a
pr ef dbii caltilwnmumﬂerastheahwmf cthe Starg o8 heFleaproldem Shencirséscef ryﬁ@eslg nodul e of

United States of America of from the poiat of Ea PO
a seggoin oG G eﬁ‘%ﬁ gﬁn L J; o use in
W t hithe cesagﬁefirEaCfﬁana,OEﬁdﬁmmém | BT AgE thelVAAIM 1hO Bow 65 Géch 3 el N t he

shec | cat BUerfN(B ENID ENGINEERINGYCOM- a sisih, @B aks inbdules wihvils have Ibbgp dreddgl i ng

apblf atlog,A "&%Eﬁ?nyl‘lﬁl@i&fﬁmdd ghedov @ %?ef!lo are con rned
W TN C Rl deiad séﬁ gg“f@%‘%ﬁ el égf‘ﬁ Lol

cargo shipgat a patent may be granted ® QJ ided) GRHirdcdl 14/ B probl qttdaansport of
‘a pref abr| dwat:mhoétbwudﬁcunais tmi:dtplcéqrmqb ties andBéndrasus metbéd ¢fimed epreraoii cs

i vol ved, C w%;ly described in and by the for transporting and positioning suchmo di ?0 are

ever gr qyi fi S e B, Whe 2y we i) ﬁ?;ﬂ Jlges ceims B0 ML RO of° car go,
such as fugk ®dnbportWok @ NprefabridgtedAl stilidtuall PI I Het presetit iaRAai @t osbepai kahof rail

can be tragggx tfeld exampl; gi prgflalaicated rhull A cmhehlchezn qnmiﬁsallyelaﬁch pa| r of
wheel s res o Fnsteping shivyn of such. sh@’s‘m el lrﬂ‘h‘ﬂ F % VB s being
vention de car
mount ed ,f o mﬁ{&l‘fl @Wtfd‘ﬁ‘m %‘%‘é phcabibleNB S o 3 (€ op,scym)ng to con-
2 standstd ost 1n

each of "a Qﬁa{mﬁmépgxg%mgﬂl g&ﬁ frarr&&rdimto thé resézrtcmtenuo‘ﬁhthere
pref abri cafmeriontor dftgdiships. nNodul es  nect ed’r%@ @resy fom use rysRoR et anot her,
“each 30 \Ahlnahusaaﬂnﬂ@t:cohdhﬁcshﬁmad]cta@b efnlrg)‘“e Gt e r“’a? ®b8TRY” piy ot al ly
connect gg ships (v even) @rofying dmest emng a chalk®; port and starboard thereof

sai @Q of cmsuchsg ‘lﬁ | orbs aoﬁuh@llsm apsprisdted maireoffmilr | y easy
to at theonstg,pcp,g £ Glach GIIEL, ehea i e ’é °fta"t"l‘(’}f1f);esl’e°'
chassi s b;ecuomaaashexmda cecbnsumtngt mnet of & rl;,f tébc@ &@ﬁaﬂstﬁL n4é he dock

“how +d3tf“Fl'|= F‘Sd h@featby @dsichiomeay/@loné snottkyvaacs hanper ed
- By chang w&?ﬁ aﬁégﬁ efrpm foemﬁ I@mle@ede meeeﬂiial s-
f |an i) P
n§

condl tions Qﬁﬂy kdsfRo [ eﬁgs sai d
:%ﬂh‘assns r efabtidaree t o t he therefore been Q1 N0y edmt @co!;mm ol
eel s, at I'E:axstfalaxcp@ntwm olie titvk wwlt b |frameg/ :lgﬁzd* yoft @owmmst ruct a

Yanker P2 t"'ﬁ’ raé"-“y“ﬁ blp &ais- g 5
e o %mmmmm PN b i A O

S1S_rcC. ve to tlhe
~forward andayr ﬁ)ﬂﬂl’yStG céidtruch a tiMkExKis 1€ @rel bt ﬁlir%ieﬁﬁeadbeﬂgr@mdec vath giedty 85
- di recti qn; fabuigdtecth¢ m jand mwrct mdlées .aThes propeb daid emr Iaraefomfardaand reveyse neans

- associ aﬁ%dayrb § mons 2?1(?;9 arenizél C?Waapassocmte s%xdoﬁbﬁééx b&}”  di ng and
support sag ﬁm@
Pr ef er abI ywexg}hes mrus 1t500 cf maal dhférarmeferalﬂﬁ ¢ihd ® p‘mt baid frivees 90 -

utilizat oPFfmﬁif fthe a&lsd° @$smaé°é Pisro§ of 45
os51 ot AL AU U5, e AR PR RIS e
actuators. .mpdi e |p or tanker. 1m0’ I on, re erably, t he
neans assobfrat gﬁ? W th sai d (Pr| ce 33p] 2

1,419, 162 2 chassis to support said

. hodul es conprises a wring diagramof the hydraul ic valve control 65




nodul e supporting platen spaced from said circuit of any one transport
car. chassis by a plurality of side bearing surfaces Wth reference now
to the _acconpanyi hg and connected to the fore and aft portions draw ngs

and first to Figures. 1 and 2, there 5 of said chassis by neans adapted to
nove said . is proVi ded as part of the general dock-side platen | ateral l'y
relative to.said chassis and facility, a conveyor system 10 for bringi ng .
70 rotatlonally relative to said chassis. Jrodul es 12 on their side to
dock-side for in- Preferably, the maan;sm»;iept ed to nove said sectlon bt 0,
and posit oMMy e T properpratenm Hateratty and—rotationat-y—retatve-
to alignment g?t%mp mﬁmpdlte@ngnmmta onmnmdlmamsathd hsadna&smvemommu

hydraul ic act upporiy d‘;@ {Eﬁ h B eidy 4t I°P"1 “Flé‘{ttc of pairs of
rail engagi ng and i'a a" aft acﬁ:c hm ﬂ’g‘ ® my be
di vi ded i nt'& fojlsmoachassxsamdleaﬁhda ol dve ] Ishﬁ&veleﬁraepﬁfeﬂ aé‘dk-siapunt ed
groups, the %a:g i;\}ﬁfu"? #ah@ss @id efaehm & reenyesor mtemm: prrabmglwemf-ﬂ\‘,,

----- i e e T

;.-.

both in the. con '\
of the vessel . emasxsa yn&hL td oa@m ﬂnﬁ fg’gu
and di sasselﬂalsmd SQOMBﬂsmiddda@ctactammport éonefueion blogk, 14.he said neans - to
pi vot the SySthees gleﬁ:gz'wlg engagmg Associated” wgg) afr sb:p lgdémg g?i)up

of wheel s CO”% Seans to p lﬁﬂ:g ?}' cﬁ%@g

pective grou Sgr ofnhersméi@qﬁam imdofjuddor Cstru h%f d'i}gﬂxt:flaﬁexﬁﬂh ht of
a prefabric @hgo the car: and dlsassembhng of the nuwihdel lens %ere I S
al so. shown forg, ﬁ‘ggﬁﬁn‘%ﬁa H%m%‘m Such es re 0 drauI Lec ress%ﬂre
pur poses  t anksés of &Iﬁléeseh ity ngiTor bl éﬁﬁﬁ«group

of actuat ors maous constructlon and a pombdul Sﬁﬁtrdf@ﬂlce 85 fo
limiting th& alic presfures am@oses()ankcrrbOMBmhnStrtmde)r msler

11uStrated a’ za mmg ;F I SoPsTs &?ﬁ&?ﬁ%ﬁf"ﬁ%ﬁﬁ?ﬁ*@ 8

nodul es al readym&e&ureed;élnx e Yraﬁe 1t BPOFGD @

said hul m)duah sis wha r%ppomng a2did laxﬂdn%mhnsopémﬁonsel ectivel y connectl ng and -
dis-- The} ely goan: t2p Fl Sl‘heaulapnoﬂdys(emmwﬂimn siap:el
pressure |ini tsh,@gj%ans an l%"?)r 5 fig" Wﬁa t°i ar@tsarblsmlmdmm
90 said sour CeSThe means to propel the car may compnee mter Jix

constructio ns to r coﬁﬁﬁudﬁﬂ)&nﬁﬁ&ﬁ%s%ﬁsteni m&&wpdl ate
sections 26 @d?:&l ‘ﬁ%&% berﬂﬁ addition of an addmonal set of tracks

a conventi onalrefa&{wes the “sedfare pen® of
the inventi on-whichi—by t he addition of an rP’re gcaﬁ%\/v be
descri bed Wa ulg\‘ua’gsx% cgatg {llgstration, o usgndthg Q};stehlryﬁlgsagtje@tlﬁoglge g}gnsﬁ@pt re
sections 9t r@@cﬁ g“[l a,gpgrm&n*g_ngs shoan\takigs pla® froabthweEBodk Q¥ ar e
adapt able to perne o kel 16 §y8tem showing \ f the ShlP It Wﬂl beappreuated however, 100

out si-de the c %@W@ﬂumgfcboﬂl fbe ans_?_eraug gf%ﬁg mwc "%fﬂuﬁ‘fy a 35
port si ery Yor ?

movmg cars : 4l
nodul'e tra p 2 (ép v1ew rtio: 0 one
Shitu Sebib Gy

dedapoAr ed,
nodul e tr ans pgf tthe nall snoam 1Ry O ke 6paratm Mrtmsystetysvﬂl bd GescaiBaMN -

taki ng pl ace fe omadt e st asvesiag daxsasdalcliecm fipyerm of grprard P@P{m o t{@ﬁm

showi ng of t M q5 delineatigny W gg mle T
inter-rel atbong%ﬁgﬁr P(’ef’hf’g@ g‘%ﬂ‘g’f“gl 1 the ldnéwing! ﬁulﬁﬂbttél%:ﬁsﬁm E
operation is equgld aa éhail @aging ol eHa Ausphd duheesm'mndn ee’aﬂlsvesseltorotaril@eszﬂ ble to

per mt m)dul e siprp wxetem riisedf foo pll 4Beels fo tr:a k t‘F"()‘i"l*‘to*fm)one
port side. perse lengitadinaly aws tg:l%iﬁfa ca ‘,30 g gfaﬁfﬁ i ng
cars which 5ma Ffﬁl@ sopqg@ il of hl?e mt émawi 8o ﬁa&u e&mﬁ‘tebﬁdthbq:'oﬂﬁﬁd aI SO
as traversi ngsysﬁm fersbothSte longitadinal &aﬁsﬁmradoﬂ “&“Sqdar board positioned

oper ati on. 105Ia C#F ‘nor .del | neat i ons -of n the rotalphpositieri fid-al15
poi nt of the ref"’s" Hl‘ﬁ driye gygterg | - j?g"tﬁgo la’c‘ Hal’
bring a prebka rmg;adﬁ Eéﬁ&uh@oymetdnl@meabowu gﬁ‘aaqire Wdibts! of sul

I n the drawi nepifmoshown iniFigat @anddsi t i oni ng aleando Mia qng &t ihe l@pﬁﬂ@artheredf awi ng of
t he suspen- t g $tisnhigromstidpiafied hithe e éPf ‘F’ota&? ?@Bld which Eybﬁoem
used for all ¥ ’r“‘s“’PB?‘l Wﬂhf’fc Apair tof demeing g,

appreci ate tﬁ' Ve&se afn Iongs §ebld¢drta loﬁ(EBIESvhl %i rsccute the
pref abr i cat’ed g tgnajoszg owey ea@hmr%nmt cradle A having _module

?31_:\

for port positig |ﬂg % |ver a“ntsh e jead Andy 23p :
view of the diela Rontrol Hstén Gl Bhd nsya&ﬁﬂ Oshdr it \E&Z rﬁﬁgdﬁlf’cifsyﬁ em

for ‘both the | Gy IZLa:ldrlaIcoxhbixaﬂ&rwar tchamntlc mbdtlighle’ ff ed;ovdlrfa»&smerd&% WA S

There is shown on the rotary position fix- 115 Fig. 7 is a rear view of the
drive system ture 28 a nodule 24 destined for alignnent shown in Fig. 6.
al ong the starboard side of the vessel. Rotary 55 = Fig. 8 is a schematic
of the drive nech- positioning fixture 28 consists of support struc- anism
shown in Figs. 6 and 7 ture 30 haV| ng at the upper. end t her eof

- _,a_a__‘.ltl I L o ”~ ~

&

-y

(-

¥



3 1,419, 162
3 the last section(s) of the ship are installed in of a |arge npdule
wher eas conpanion star- the zone initially occupied by them board

side Tongitudinal cars 66 and 68 are on By cooperatrve actuafion of forward
and tracks 72b and 74b for transport of a nore aft hydraulic cylinders 44"
and 46 their mates narrow nodule so that the center of gravity 5 being on
t he opposed parallel rail 32 of the of a nodule shall be between the

| ongi t udi nalz 70 support structure 30, qpﬁgrlggwt gears 35 are cars. rotaged
whi ch causes—aﬁ%e%vﬁeh—ﬁe%&ﬁﬁhﬁg—nem%e—the—epe%en——
transversufar aheclisd seption(s) biothe ehis biy nlisﬁllﬂlt:ﬁ top aplage tnhodille whéréss cdfipaaiddl sk ent er
under the nodul ﬁéﬁm roceupied bm dlS@hlomwmaéC@Mﬁ md 8emimed in
an upri ght p03|att C;lpfm}’ﬁf’ﬁ ard u E‘ge eé'gg‘gngt wgt p
(not shown) . 5 pe&h bzpfhbrbg APl o8 386 tHéa|o§QnIo ¥nth dﬂal
above f he Traclkeptos BQ, qradrdnt glwysdBerdei cammct i on from t he crad '

then ref erce R tF t}‘eF"s@O@ ﬂchr(ﬁﬂ“ﬁ@ez
tracks 56 and igg:ﬁ‘uﬁm %‘Fn%é:’g 0, Cgs& mS entﬁt %?'e-
%r o5

and | ower ed 10y ak hRiEEV ki@ afgaﬁs‘Sa @idtlshbieh )ca.psatamhg fittete wﬁndrmw &)
reverse, up- ianadevslyahorr é!naueksrtarmmut, iwirh 0 hpdreulis @ttioh| fvek the krdlewdtr id gheand

downwar ds to e%néhso - Polgege s B‘ngiﬂo%)‘sl""? ﬁ éfaélﬁ‘gﬁoﬂéﬁj o zone
traversing 80 pisuikded s anymf@ar oo Gl 3 e e 4, Eiale then
| ower ed and:15heamaus doemewdsdo 2abage in 2 loweted (not shown) The platens of the traversing .80t O

a neutral zoneP gion; phe wpderside pi @Cfadl’ehsldm‘éueThmemlttgenalowe mdvﬂld%a!sg@ opdrt of
the sys- turné R pkﬁa TTepy:| kﬁ ¢ Rd ?&1‘ 1852 of &
receive the cr Qradlle 595&&9 eoﬁ@- cﬁgfﬁes mWé thf 6§Ow1tlpfthefr0t ary
posi tioni ng20i %t totagy RBitioning fixture 28. at t endi ng apmliag ;mﬁe‘r Baﬁ m tith tilleii platpisatsens
85 Associ at ed WQSQ’C‘PSL Imﬁoagﬂrgé’duggf t‘-PFSSeIO“Ie ol of hide | edof t he

deposi ted car s °l§as‘°’ ‘ﬁ’ﬂ‘atﬁ eé“°551§§“dulﬁ fhe

nmodul €' and | i fts4 lahd Bs emp@admm wper%er cowmeeeteeéﬂcebm R idhee dhe BQIMES 1S
bl ocks. 54 ‘@RdobBotht cerplyr aricintrslyqs @tbrr@nms{mmp@ratbeoummportwmhhqs @tﬁIEISldﬂOEﬂtO 9%i g.

1 where the mo#g opsr cap Gt Fp Seig C%{" I'“éf tﬁ”’yl s to
e oo o ot L e R S LS L0
bei ng con-  shri@l outt by 2n | dpérates] whalkingn vii Et}'b oche,re fetkdd] e ulaescaeedtect Gora
dock-'si de s@r eass. cgfhe %e#fe nmtd a%ngsehtelrc#s- nom%gjgmg thte’r‘m! xslrtxdecafr sbe6@5 and
68 shown). Qjegﬁ‘i mﬁ%% BZh tran rt the nio o 15 ggopposed

pair of tracksde g,tegm yeoan operator h_‘, it is pgt ead,

the nodule is de@eltmder&eocars’ses agdi 58 . (as'l'inel-caﬁ $repﬁsmoﬁéﬂ\bﬁﬂksamgla®hedfrcaﬂ‘ses-

posi ti oni ng3§tl clep V%W’n 335 ?fe ng lgwgeds yomefhs 59
and 58 bet vveen tyt° o A &ﬁé@cﬁ @}erﬁf,adl e
of rotary posi trhn@wrmg:e aatﬂdrte c@nloyeritdrdaﬂ&&osraﬁm é&lrs4st£1dt he

opposed dep03| tre tlocand frbforas o mmg a requ ired 50 mterconnecte:hdy ofbii@heor§ 05 wheer e i t

d a levared cppes quproplates 4, vhigy 5 pEy flriven e}ﬂlg tracks 57 105
IS aga| n e ngofﬁ fersect. ns ofé’%eg%t %@5;}8 ﬁ:,ﬁ ’ﬁﬂ %mn{ﬁﬁé of

preposi ti oned cks REin Mok B0 Srafiberde Fh itiof, ah %3'
sufficient el elowuummlduecﬁiﬁn amﬂ aG8 siated Nfrdaei i thd)ﬂ;&fu&drd&rr ﬁsnblo endldspoRpaci t y

tolift a m the BB GvpToplpteshEd @@F‘ﬁt‘fgdﬂ @@po@et@gghmz@adtﬁégﬁdné 5&&P§rir;roved
out cradle. E.l:%'t a%td oﬁﬁg"% %’ﬁ 3P ﬁ?@? Lléit{%‘i'“ Hyal scd’s
49 and 51 gene t{-a){sv.rf [y aad t Qg ovedl NbubVaf Gilhce. operat ed in
t he sanme mannefl, sad cag of 4@‘ﬁcamdhagle tb oxkeartre d tabdatalrsiﬁe Gadginglinkln cpra 66 ul red

50 interconp c the ¢famp,sudh 31| G S eS8 2pPowsts r°°‘6¥°1é‘l -o
over plates 4;;?“ o qp i ?ffe e%@%d gﬁ%ﬁ:ﬂt erq{@g{ﬁ,"??% 1°135

exi st at the Ié&xﬁi’u‘a‘tﬁﬁtof mn&ax@terralrdﬂs ﬁp’oﬁ deR Ghs Sif hekte spka §e&ﬁu§ in a
down node The ﬂwya@keswlalyewrn %mﬂthtﬁh;e tcto ﬂsvfeﬂseshmnd p05| ti on and ass

1y, en
“.”der the dgé)o%vF r@r ’ggﬁﬁ@ todltrlé temm be osmorrgéon’gxe bo ”iz[o
lift the no U|é‘ros rtl&%rfh seTti Qﬁnk’érs@ ranspga s05r6 @ 59Y&'c n%td%§ %
account for theras ehctdfmemnﬂ .ug.ethet dng rotndacks saﬁ‘E cﬁgmﬂtcre@éoﬁab

expansi on. Thefetrﬂé \;ﬁg’ FHZ%JE g?zé 71[?1&’ 780 eOftheFIBPa tal n de oSi ted on
a pal r 110- @@-g g\ﬁe liojn glsg hgoa eg lm 'x )§ft o‘?d12
bl ocks (not shgih &o G l'spackd) Bepbrdd@@ SonEthé € loSgitudinad mpl oHde stird 49
and 51 noved owtithoéf Ibb amelule 5@_ be ?mdspeued fof bcufcf bvm dmcteher tconesmﬂwabe
Starboard si deiﬂe Tiage g]d t h ﬁ’d.tt’?‘f tf°ft?t;?§’;W’i‘é s pass
over the 68 agsp ,_rret Yok 7"49 nec Wﬁt FOOMC RIS Ph®

| ongi tudi nal rails. Thereafter the then rmve under the rmdul e, lift |t and
115 rail tread portions of the wheels re-engage the transport it along the
starboard side of the continuation of the transvere rails upon which dock
as shown in Fig. 2 to the stern section they - previously were di sposed.
The Cross- of the shi p. overlpl at es 5| m I arIy engage the wheel s of the

L 1 o o ~ o~ ~ e~ a2

b




I nterconnection with the ship. As illustrated in tracks 70b, 72b and 74b
for operations con- Fig. 2, port side longitudinal cars 66 and 68 nected
with the starboard constructlon of the 65 are on outer tracks 70a and 74a

T7oT_transport sn|p - o . 130 4
1,419, 162 - . ' : _ 4 To that extent, once the
utiIity of the- 84. As illustrated in Fig. 3, three such notors = '

| ongi tudi nal cars associated with the copstruc- are shown, a fourth bei ng
hi dden. 4by the tion of the star boar .lgf of t~he stern portlon pl aen 86.
of the—tanker -has i

may be posiTe %hat Qyte:ﬁr aﬁtesthélﬁm’h@ 6fh&1eb(sw &slxdﬁtrﬁtf:d inheg BOdhRE ymhtﬂofmed\ad any.
- poi nt al omggtmhmallcm dsdriagfl vmheheocanstmﬂ’o mom,omf be(ltguhlédetlobypdm tion

TR T s e

not or s, Wa&ltRnidg’fistide b position modules against they are preferably posmoned at the \oénerell ’dﬁt ts*are
enpl oyed tﬂoetarlgarpos!c t0f dndv@wmqrtBepbr-e zmlttlemdﬁ the car ovith [fwo fuptes WHere 13t iduist y  Of

each side"¥. the center line [errl of g;}‘; A the 1°Y gﬁj‘ o %66 and 68
whose qpetaishdlca>os %Aaesssuﬁﬂ@ iy He Rhs tme@& 58 teaf e Oy 75
nodul at edmoyuladdt ey diteading Paser aﬂdconmlt mhmervdmmrnodmmmed)rby no mr S

i ndi cat ed y76£L®Ele|d|qtaJé f tpig consigeioncrnd o ‘%n cons! eir-construction and Fig. 4.
SRR S T £y L
T

car, SiifICehetN aexﬁhaw of ! QuitddQ$n additidA o Korwhfd\\ihk Crezeid, cBownwar d
rroverrent S therteansverse 4n8 lortghteknel tmnsgorthersdasd rlatdmidmgmt ahnegisemeydgpullst - qui r ed,

i n addi ti gjth pticulsr waphasipheips dires g the g ylinders Pacnd \Mdp. e di nal
transportgﬁ oféa{E n ﬁl@ﬁﬁnmmg n n%% “‘0 imn tec%l] d hﬁt‘egf part i cul ar
enphasizg i'erk@m X B € Grafisoerde her. cyl i nctwmﬁ&ae,amtrmtsy oaﬂamesd m@S ‘88l i de
bear - el eneRefesencifis & foomapsporidjan &8 Orrltinsbpo}hltmn ggargjssupmort in s, cormy be

el i mi nat ed‘f"%ﬁlﬁlﬂ %1&2%33 ?g;%&‘ﬁ“&ggﬁdx I ditslr o Shesss A8 R TEHRTERS i s

secur ed dk&tﬁi fa[}xea 8@“ W‘Iule Mv@@nxﬁﬁfz@c&ﬂfﬁﬁiaﬁ)@o&$an a *

t r ansves s ergabupport beamst $re ’Hieteesupmru \ae fort the tfansvere &?s, aef lsmosstb@n hg6 My 85
Ref er enci Bl t36t°8nstst* Enef e AL tha ‘é"FSr geny ghep e Wfpor t
Erbor s GBS PR e S SR S L o
directly mlssgh;a Shriag £ 90 bak¥en € 6ot @fwv&sd’ér@lldlgiﬁhﬁﬁsd:aﬁs 80 consi sting
of | ongot hekima R and:a'mse, 8%t r uct ur al, beansWah r@iﬂehcanmm Hiey. tﬁm@ﬁ anda (#5-

d
These EEL%MP“'“: T T PR S it iy g T ifen a6
a n it
consi st i Ngrasport r:a&naad&zmeartbweamg @ andV ewhethérhdrivem ok ntemlySa rral!ng sugipant | t%/l
;

const r (8- fqomarséIOfplﬁteo“s d rrodu e

Stggor t. units t|on in so
the car elg %ﬂ dél Sors ﬂ%ﬁ iy cél&
cerned i nbg,,rr 9ot eﬂ,re @ay leﬂ]hér ibg, pFoSt GRAGS | m4,89m Fxg:le/ bear| ng

spacers 9@2&33tame:eu xrbo)terﬂntmmsmlethseftamidlss d tre1 @i pyatorsiparts: I(Bi)whldearrs 82 and

frame &9. cylinder 92b (not shown 1n F1g 2, b rré]k Fcb e; o spspen 185 and 95
A plurali lﬁg%?‘gf‘ %ﬁﬁi‘é& phics @ﬁi&@ 8 Zd'a;%% E%fgﬁ oAl m%‘d foxibai here is
et il .

shown t he 6n Ehddsis 130 s %earlez m&htehgaghedmékt 1t4he of the

suspensr om@ys@v@ms remv%ddtst ehgsy t?a‘cthhf or 4
| ongi t /4 % 5o xs 1 g"e xf é%tr and
OWD -0 1s m o ecr .

connect t (,%13 ldgve‘adq;an agq o0l 1ing support 35 ,
frame 87 qdot ho&h}%r‘i[‘lﬂﬁlydratﬂlc valves are elzc- A compine Istructure appears on .the re-

1100 V\he Yagpnt lefé i F g@zcaa?% e@if the ca "pﬁﬁﬁ f‘é‘@“ PEEhm 102 is
connect etjﬁ'ﬁ“ ‘ﬁ,ﬁdﬁﬁ gg@iﬁeﬁdr F g °“5°ﬁ a8 Y FSRG t'idi nal
beam 82 o thiﬁféi d € bt fofgiflind) Qak.| ngllﬁﬂxisfsa@&&loﬁ Gystetnf mrrstw ﬁaﬂntmard a

cyl i nder Ibwpera:ppoﬂxt: mrrdmgtqar &6 Pﬂmdessrrgmtor mlfl%881873®2%rd| ybted in one

directign ® At r‘l’f’i s eﬁéﬁ one s g‘g
cylinde? §ghildioh téﬁk i hich2st RULjel Q ol sxtkeab i %&Brﬁ?eﬁn 1 -_
secur ed t Qormbtgaden- 1 5 cat ed in F| s a&uoa:rtdgam aumxsdxmmmtodﬂ ekmctedie © sion

frame 110. illzheqae, Wheﬂ&tg,!@n Ugﬂ '&lﬁ% A‘Eﬁi tbén@‘“%t& platen is
rotate N > E‘f 1b $95 ;
cont ai 13 a%ctlaa’ie Sl ﬁg ydherear?i % T e & ames bk 1151 4 £ a0l i

power systoedh metth&smeptgtp b0 mdchxodd remdiln Gore: sm;d theyi chre hydsayligglinsi on fr ane

v aul o S A T A g E%a AT N T

con- is |r¥?f'urn pi Vot a y connected to frarre 10 troI vaI ves (not Sshown) .
and hydraulic piping and transverse beam 84. (not shown). The hydraulic:
val ves are el ec- " A conpani on structure appears on the re- trically :
controlled fromthe control car 76. verse side of the car withits track
supported 50 The attelndr ng controI car 76 consr sts pr|~- V\,heel '

Y A aAr-




nal transport in nature, generally have 12 sets wheel |oads wll be
slightly different due to 60 of axle connected wheels adapted to engage
the resulting torque in torsion bar 106, the 125 a track in the tread
sections thereof and rolT Toads on tne hydrauttc cytTmders—i6—wH—over—a-
rail crossover plate on machined remain constant since they are
hydraylicatly flanges. For the operation approxinately nor- E
|nterconnect ed. The suspension system em nmally 1/3 of the total wheel
units arespovvered pl qyed for each pai r of axle wheels 112 plays 65 by
hydraul i eptors 100 secured to beansl*+ %4634 mpor t ant part in the vario#is
gode f hne- 188 for blthéltixegtr;n rs h&inl%n rgcimaPOt r1]ve:tt<r)’|e r%gkginﬁgerhxscg tl?i-oandlghlagnqlgl tUdI nal
rive to spraeket 122 whic rou sg $24 transmits power

drive shaft 124 atmipimgm tllshxdwh;rcyhmierspnmcm\ﬁmﬁswﬁ: ﬁfef&lmlgatg maul ic
cyl i nders 115 E"& FE 1R CHRRH o Penteby @ Msip deve, powmsii spsockeayrzbe
errp] oyed in &D'&J Bf] %Wrs’c e os1t i &m ﬁnﬂfhler to ie"‘ 60“3? odket
128 5 “\JLlowemoduket p atrmbmt eﬁonngy{g@ b of @ o ar=10 e 130 to
propel aXle Tt @yptenty () |t of each camrets@steheis@ivveda:“ouaeﬁmbir 1@s Wheel s

112 in ei jhegnds 1o Teuas o tanG sﬂdueukttfgandl on
al ong the n'()id%ﬁ l@draﬁlicoé}l:}n gi forcx gg’%a (PHE sBor t

system cach “pair of rail engaged Wkeels 112 Slncee ntvheae mzyﬁ,tyew habardod O ‘a’;‘n‘ﬁg
t orsion bar ‘¥ ’1“54 ‘F’%ﬁ y&%ﬂﬁg hl@(ﬁoom\hmslgorawh:m chasgls fsmmy betrﬁsemihc[lt ain t he

poi nt of pi ,ggveq E i latf geledldy

forcing fluid thdtleﬁ&ame C g‘% Eg ?‘f ;ﬁ ﬂﬁ i‘gg‘?’?)lfqtt“oc"hyﬁpr aulic
cylinders 1X6 SBHTI m@d 1. tln ;3 vemhﬁml:—- alwxfh ﬂeie?entd”ln&v' hatmax ;e

connect ed e#m umform Felaé a elt’rswdtGLZa S®pme xembremdt@n ot Aheray be
mai nt ai neg: |c91,,@er§91ag fF els ?(‘}rtl %t‘r d‘glfl hasfie f | oor
posi tion V\/nlvthkheimgesthsﬂ We@&nfaﬂak%@— @dﬂ exﬁﬁubgmh % hefoer
whi ch may e&'hrreﬂoat pivas chlrsaxboet cmn rterdﬂaﬂdalwmednm Zod&;nneem% 4s frame
80 *of the c@ﬁtﬁ Y '%f "6?011 rbaallﬁﬂcP iintiemsiudl6 in co-
80 of the2scad op tby‘(@sﬁn el 0‘8 tg122 ‘3% “h dfltPrs on bar
106. of suspeWgh otferéncam thl-‘(igs Bn7andevah§el Whch rotate ,_.{0 béﬂ w

Fig. 8 t hert ; mtdrlre CEhis pogrbrai ﬂw:etramnmbtethydageixﬁu- pr ovi ded
a schemat i c %‘;iéﬁ

“’é 5 wmyarw hsproeketi ng
hydr aul i G0 sw&ensaahanr sm errp HS é‘tﬁ%&‘ﬁéﬂgﬁg} 9"‘1633’;3 fifel’s (116
The positi o ‘8@ trtferemhe!e#tsto Bi. ﬁprlﬁrestsl ngcﬁai JHeag 1121 G eﬁ”&mﬁ%’; and . 85
whi ch engag msm tﬁ%;}?v HYFniits with-railst Hldnsver se beams 84, there is
secured t her,,at qs ,cﬂ&l’;gdﬁ ﬂ?o%ﬁ?&g Bpism pegmitsy; ¢f| cal ly
dri ven nd6oppetdfion obmeﬂttwdﬂi\en RailodhRin@ f @e onyhjleaﬂﬁ Oﬁoof rame
reducti on g 1 peise | difigrgefromi 9 traveling mickangiog tﬂé)odﬂcﬂfd»r&‘eﬂaeﬂﬁeerﬁﬂﬁelﬁll e nor e
than the ot} am ‘% Gl °’1’2(5’ydjéfn4fé’étét‘ﬁ kallc!hal n drive 25 is oppose

by torsion barhert( provided as.part of cﬁaesxss@d %@?n& 1 d'a’h?}‘f sar dri Ve
90 Wth Aef @nam@ealmwnmxdém 826and frasd af rél D@1 Whedld gggout
torsion bar 719 ch r‘hlﬂg %#Pﬂyeef biide dmhms nnmeuexpm fr ﬁenpOV\Bl’ is
then transniigy E,dgs A %% ﬁ%ﬁﬁ‘d GYes; wﬂ_‘,’gf“e drip Vel prea |

engagi ng Ianspe on \fRmSd 1 t %}ﬁ%‘t{’o taiﬁ/neel s on
ei ther tA® I i Pctl ?ﬂsn ¢P9¢apa11@6de qidtmcshahm oxﬁérded 1) adeclml B dﬁderéeutou
transver se ‘Qﬁ g escribed is that assocxated with and wh1 @ktem ﬁ@@blatmrmedtr@dot o axl e

1-!

130 i nter cofmed oﬁg:r)ﬁ(o& t:her s forward or frf,vers? tﬁra'g i; %%F c atgnﬁf@gyer%g vvheel S
112 mai nt ai néd part Qfomtasydtens b@m&@pra&ﬁmgwn@ 1 g fe; = WwWth
rails 1129 le yjdepu 1Ya¢mfe¢ owewh er‘smipbntﬁ?lSorﬁﬁmls 114T hi's ﬂsl ve
meehani sm pﬁ,ﬁn;t ;iﬁgn

he oBYd Hier. & brovght Bodige of  the
hydraul i ¢ Ss]tﬁ)tlem QoE;ﬁdcﬁdelm”l éa%%ni w gﬁl lé;fgfrf a“%gg%tm “he driven
rail eng |l drive yhafts 124 @@chrstramdwﬂaetm V\hme 4] Scads . pairs
whi ch di p% g'é °r2 asose tumc dlnsecaeoﬁt act force bet weernzmheel s
112 axl e copRect f° Akt ﬁ‘l’S{:}‘ t& %E@"Ve’%aﬁ’d"fﬁ 4n°d chani sm
enpl oyed. achain dnve to sprockct 128 on axle 130 co; ed wheel s
112, Theg, e‘;ﬁ ﬁgﬂ?@n {t O%’Fuchassrtg7 80d9ﬂtéhe onIy difference between
the driven y orvay 158 o fatiom of 4y a0as -125 and
rolling V\:hQﬂ’eﬁnchSo Fhats, K%Sd HE;%E is onal ffgdg thgl 2"‘%,,‘: ni on "pair
of hyd- rreaérramgmanmbasrmmamd hyd\paafntsm JFQRD ar haeété taders 116
at t achedgl (r}“ Fg@{g&t’e‘;&g"ﬁm‘) thyquely seat baye reet offHhaviengimdifl g&;lsptﬁt sztraZzsvleﬁ- pre- tion
to |ongitu P8 FPOEF LT COMEABEPE 88 JRgicasent with the wheel s cod@ed to

I 'ha
torsi on bar suspension franmes 110. 106 by frane
menbers 110 which are rotat- '45 As indicated, the principal node of .
func- ably connected to axle 130 of wheels 112 110 tion to be descri bed
|s that assocrated mnth and nhrch are |n turn prvotably connected to

e Y o o I A A~



55 sion bar 106. The power is in turn trans- attending cars 76.
120 mtted to sprocket 126 al so secured to annul ar Traverse novenent of
a contai ned nodul e drive shaft 124 and transmtted in turn by on a set of

cars nas_at ready peen destribed—a chaimdrive to—sprocket—128—on—axte—136-
con- wth reference to, in particular, Figs. 3 and necting a pair of
wheel s 112. 4. 60 Wth reference nowto Fig. 7, whigch is
Forward and reverse operation of any car 125 the rear view of Fig. 6 and -
wi t h addi t ional alone or in conj unct ion with another is SI nply reference
to Figs,_®, 4 and 5. there is shown ‘H&é@?n’pl i shed by enpl* ov| ng the dﬁlve
mech- all thewgommn

f
of “any one. gt ok et EHberCaR rﬁ‘yl thttt’aﬁ Wl A5 Y‘*'fav P A

| ongi t udi nahndysomsmvs ‘whith isrcamsaarcﬁmct ol rall wetfgelS poivaek of th‘e nt&ONnect ed
by chain opgrof  the longitudinal cars which xs lme (C) of . tke transpoy_t391rs 66 @ud 68.

1, 419, 16? ec{c;c; to {‘h}; other by a for or aft umbilical Each- s;xspensw %ﬁ% .
S l'nllts of wheels™ -
| ONgi t Udi Na ol SR bndbatath mbdatbh Qndes allUrEtlod 19 e Fﬁg oG

and 68, Conpmi'nsI0$ bbyhnzttendl ng control co. twnhidtsnoﬂﬂlﬁ connect ed to tHe

suspens arf$ Béie w}r.ser onn theaft t°§ s‘i‘ |
V\zeglstgﬁ bﬁfﬁﬁg‘t 9] %Zﬁ ‘% li ne

(CO of the H%Sﬂ%kn@&ﬂdsloéﬂdctﬁ&s >: tGQEH"IQﬁi na for or
aft unbili ced the Eae Hragls mspbhvdsylstoehn-asxsmmm t&uetdtgr@a(:hlgulmoemnd 132

Thi t g1 npipp
relmsﬂvgfr g?oamsm}%tﬁ;u’s?a ﬁ%@ﬁge@ua rsewrf@'ll transvmmfsg}gf ‘g D, ﬁlm;aﬁe B aten

in intimt edp&kt&‘)rla&l m‘ithb'lespﬁ:kltd'lgt,ﬂt longi- contact with the module. cmntmchmdm oth t he
modul e. As il md ltsha*leSpect to tr apgyion pivegwill bei%a :a*b‘zutpkfrtlon of

fgfefthnge s'{:%ﬁy aul |§:?$t( ° ?rom ef&éggga}rgﬁ%d@m A&t Iprisward and

reverse oper: arheterns, of wanrek, lfatnirdoa’ndtrhersaf tdegred Lgnd OthatC jinilmdesdts Icb@id e wel | ‘as

rai sing anda %%‘[ g)gngg \agm 3 cg gssis 18 apg:ﬁly qr lgﬂ'ene SFEDRP ;5112 _ "
Agai n, ofyst fig ﬁ@ GRaradit ﬁﬁ?d&sfn vy o telmm Rt RHed IO pot O-

t he degree axtd UikecHanikrt) thast hao Bectl QleRriled 6 aTBeOfexl ow w WhBiclS padeasi on :
mech- i npogksge dwaltd | mqsien ef the platepn aprotation rofy gh mdlié:) abf&hlasmchll ust r at ed,

in Fig. b5. WF%FV/;% %m&@"ré‘lfi 97(233 s tangﬂgﬂee Hdé%g tﬂ& ‘{?%érs 116 as

80 ‘cars npr gRé 1pahiBn UhJ48Ie Nalreddly Madnb] Tufaina caEs Shdikal yst he
pl at €n in i adackfte enﬂaashs ibsw @0 stere\of la shipt fin g PeyCoctivatiort hbhydrduﬁmgthaderscont act

wi th the nodger, conspugtipn, sthegsdare o‘f‘c"t'lftﬁi‘fi‘F“-fitaI92 9@? &ryindsps H2b Eﬁ’%aft portion
rt cars

operati on p% “ﬂtﬁﬂiﬁ"’% T BEGHRE qtmmab%ftt ﬁ&‘gﬁﬁi

oper at i N@5 ass the oAk Sipporteditya pAAGE GiOU

'y]

[~}

Om fal forwaide 1godapt ed

to mre COWP:IDM Thlczgxsdgc?;e%)e%sl;rmﬂsﬁ: 1cyrp%:)we:rmg D%gi;caﬂedrt}fmlhe m;ﬁe?%gﬂpuge wilo8s
operation. & . I relat the pposed
Prect | on 1 e oy 8 o o e s el o S VTR O00
simlar mesuietplaxemlsts Chndb echasis mldf ech raal snhamamdsel 10460l a[gﬂefplﬂh:as;m-s 1650

achi eved byrqlaaP%Fon d‘i’ng ¥qyy of °Fféard pd@le@at‘,ﬂFPtle*atof dieomedulsr | n

conj uncti ong &j‘ E’Mgl f@‘@;eggé f&‘ﬁ/ﬁf zﬁrdt he ot her
by neans of & a T the T aulia dﬁﬁzﬁotﬂﬁscuﬂﬂﬁ PSS taktohr saad

si mul tanelﬁ)ussthydersgﬂﬁandledlsmxeldmmarcumn lofs ghe nmduld erbich @s i Ipergral resuFh@lnext
function ist B‘f(%l@%sétéo?%?df/éacénef th¢eclaskgigniieEon ot i on of the platen
a rotation 1% em eg,g@%ot nv& LCa Itbr‘yu ¥ “t‘! 1f %‘-F 3tiaos and
92b. oﬁmea thlahllih pﬂmadrs:utaf paef Br Q}) HE o b &ger

al i gnmen0 oaccenqumgno ¢xchagige qsl pidraplic ﬂw‘ Vﬁ@eﬂ;eadueam ﬁ&ibdtﬂg goovet 15 de 30
modul e wi t hi ‘ ‘”‘r@ﬁ’(gg Herg - thapm giupteni¢lovkviceguption ehemefiuBs, thi s

i s induced t:éﬁw Lidisde t@telelﬂ{ehﬁﬁdti & bIH &7kt ern of a shi p in part by
activation mfwel:tydr aulic cylinders under c’é

i ncor por 8% ed T{IB afH‘d"“‘Bf‘Z’tYa‘(ll Ilzlﬁ 2@3 grﬁjﬁtg?%gt nm?ﬁﬁel ﬁadu@él%“hkom
functions. o PO O R o s - hsﬁadifsloﬁgitﬁd:m @t js atklishetl canfove t he
One i nvol Vesgauli®lfbrces liRirduded Vebtougts hgrdttuﬁtl emmta ‘atﬂefﬂlg‘t dsstmhl)’ pertionsi de and

activation ofindeg5116f Théevlimiatul¥s sreg ue om the hydraulic

cyli “deréoggoﬁnqaﬁd qiéw mﬁhh o) %{5” g@gﬁmﬁl@m@ﬁ o 125’ .
| ongi t udi Nafiers BRY heboered itk AR wiics £ emasc vkl RSy Ebedl Ydcratelyi' S i 'S
achi eved byofr @hisl ¥ag (Qy azidmuetrydragpc ctylineler | aligaed Wwohvargtevidady phshioiedanadiuiei de.

Si mul - the ofhalls whesls gy offih (ke car ithia ram ofy i t udi nal
car 66 i &drifén “(R’r"t‘dt%‘dth 81’?‘?@51 }'l“ifé & UPaLAS £28¢ et‘."&ﬁ%& whi | e

| ongi tudi nal car 68 is driven forward. 40 the pI aten 86 and chassis 80 of
each car The clockw se rotation of the platens pro- 105 relative to the

| ongi tudi nal axes of the cars duces the clockw se rotation of the nodule
t hat occurs during thls”rmtlon V\/nlle the axles V\/nlle the aft rmtlon of car

~ o~ S - r A NN b o s o




t hrough their common manifold. The torsion that a counter clockw se notion
of the nodul e bar accepts the twist elastically and returns will result to
its original shape after the load is re- noved.

It will further be appreciated, hOowever that 55 Ihe next ftuanction
available is pitch. This the degree of yaww |l normally be m niml as
i nvol ves pivoting of rigid chassis 80 about the mgjor alignment of the
nodul e on the 120 a transverse.axis velative to tracks by hyd- set of

I ongi tudi pal cars is establ i shed and“ay{&c forces i ntroduced thr oug
hydraul i€ —A8i-F red—t-hreughou s 22 : cyt-k=nde :
cyli qder\s-/llﬁ arateptsm'merprepmatag for aa&@@rut of a tﬂammdulrensp&&d vﬁmrwa&ed 65N two
groups, the iy edghboursai t h |rrpart|n daring a bnllélhg iges of notion,

ref erence to °“3md’5%1| ‘H‘F‘ic ferips tocHig. @P anount ,
o o 1o AR B ?été?l E TR R
to a‘vessgl. . o¥Byirs hémREr it f Pdsii or@&éﬁubxe painer Hyfizhulia pdmgsl 1404130d 1308, eth 70 -
cyli nderwatlf‘%gm nt\ggtt(l)h ra preV| ously posFltl\reerbe'danrm{ iCem@ﬁr af2 s aft of
the centre | l?cﬁd d%@fﬁé e e et 0] te‘}rgﬁiveﬁ

an upward:@l e st&i’a firol t B&hernddfUs3 Taid an {1 ontkat padd then be
bl ocked Tsystems for the various hydrauhc power sys- 145. The plan view i’i %&aﬂﬁ& in rFxg haﬁ

eumgfic o9 a iy '

ook 88 Pt e e e S Bt WD | ng-
3 ctrical. The electncalt1 twelve liftd cyhn g

operationgs T%Uﬂ 1059%61 a.aie CGedgaBent¥hd) ahd)€ Eentdfliné and Etitt[ngr&ﬁmto Fig.

9, there is dizogagentehreofttbe telsedf rcam @andridcilipoders Lish aftfof theeefi@limnllspfoat@n 8hasi c

power cont r ofates the cenirol off seie 1R ?F) pre oger- B’°1t theolags Yhﬂéﬁ'ﬂ R hue
By

conpani on pafglie tALBAT Sal ae

raé’r and ﬁ%géﬂé f& renoved
out of posgo td:aﬁrbefoﬁé’ratédi‘ﬁ&&{ I3y orpalséts of Pasitibic of PilEPsur 10040b, .each
70 of anot her Impdditien, while the system has been also shown. ¥hily ¢he I@ycyhtrﬂﬂellé%hm c 8%t or

d dray] b
Lia| Bect EERANEATE b e R B SRR et an
S C

cont Fol 11 nes o Wity hosh FEededha feuld cal |y
t ender cags 7ﬁant\derﬂ.ﬁic bﬁﬁdeas {dlv&,ﬂ&k ifdGuoH eaoaﬂd)c @8ve Bigd, 9 hhﬂillaaeah&rqw‘odwl ded

eI ectri cal cbﬂtﬂP@FS agq’e pespdipted with 4gewi duven  Benby Icare “Fl‘i)la‘1 E‘tnenﬂofor
the various a a°°°&5§&§f,‘:T 5> l ea‘g d&*&t B8*in Fig
75 tens. |t :ﬁ&ﬁkat@-{‘ e Rkekrn vagRnaakd cal | y
twent y-f o8l dmydeadaquah oxathhu ig emﬁﬁltycahtosysstsmrsfocmnb dod:eucbm carr wbhomxl i fting

i nd 1119%& HSYERESy o Bleptrical | W PR, ed o5 _'
oy Tnders 15k pediiple t”'%pgnmgtp’%fm SEPHIREE S "ot o

facilitates elvgﬂgﬁri?ﬂ{afeﬁé’ddhat&l&rﬁrﬁéd Wwhedls Ohndf 148b €etrirn Biidl Gutlkd stctelomg cylin-
di sengageﬁ%ntcaw ttleheemlt gortifn efaresh aml if adrlnumps dieectly mlt%r&mfﬂtmromutthe -
centerline. gl g Ppt(‘h"(ﬁ“ed dEE)eatc e e E’Bﬁdrﬁfte"@f“’%‘@t“‘fs G ygpaul © ot

oper- trol FHiDRS R oy o Gl ateﬁymtl{]d%n§o’§ e, ,cﬂfme’t°” wesont r ol
consol e. Itwhualk bthéretharathbsan zedtwittmes I 0480 8te xﬂosécbr'l'mrﬂiucglﬁﬁm pthé poimper

appr eci at & regate tb?)t:qﬂw% 92a1‘t9P if @ gﬂwﬁgﬁdda &igh prep MKHQZ

PR T N Ry S i e

four drive ngbati dv&ilable) p s @feachVh e suppiell 5 a gﬁpr hydal so

shown. Wi | ecat Imay b¢ fitiveg ydependieg wpod 11§ drﬁeverauﬁk‘sh@e tWIObQ!U!r Zentop exles dd6

hydraul i c& 1§08 t3eParehusauirgreeh it aeedadnl Betng rf° alt fg@t@fsz 11‘51‘[4')61 d e

el oyed any " BEE Anaraiye MARRoUCh Soe Do wre DL tHd)

cyl i nders andibes tHaCa @étiof edts Bontia oS Wi dald, s&;rﬁw@mmelmo sup- the dr| ve

nmot or s hag/e PHexdlh bs eppmcidted thae aryy “mb2150f {ﬂh ?f ydie Plcwggi HQdé?Zs vveI I as
14l r

i nducti on ‘Ejé‘g‘l’ﬁdr ‘é% L itk a@“"‘f‘% R f

associ at ed vm e t.h € rsorlgtg s Ihit cyI i n-
90 to achi evép ?}3,%{1{ JirhtO1 Iéostzem E%%‘é’?ﬁg%o 2 thxdughShe ¢oal1rcervaibe dset r ol
cylinders andg thei comrmniamroSs yagivg iaCdzhd C°ntf°S(9 CHlav e
arranged & 0 209:@9%@“%&3@‘115%”%%}5 iﬁ?’a ﬁﬁ? i on
Ref erring t ik m ﬁﬁ{? t 15ab, Hda aamdsdbpaﬁh ewaradnﬂaasv o\ ha
is essenti al I)gea;ut;vaght £8}S478 Tdns t@[scmens] of Hteump‘nalm @alrer |dgt°slbro\1’mmnm:| cin
the hydraul i CT6Yeb@plih thisthsRothi t5eransvaie ] BICRYSgR, sprs foud

desi gnat etd ©8 uwsper caly imeebaveray oatall gvdze &ﬁé‘- odt1e: pgrprgel‘}thg %&,tml% a13e a ﬁgd
140b, punp rggaﬁ o8 7P |t an F‘bWE‘SPr ¥idth  ghown by the arrows in Flg 10.

p_'1

(

n,

a common resepVoLr “146. h(l?%gﬁs val ‘&; 14 amV\V?PfF@l V‘tl"g fr)tp ntrohat t he
dri ven wheel Sampe bpertiady ol Eékﬂ“&ﬂi YV el iy < he
central portion of each car It I rect the reservoir until
the wll also be appreciat ed t_hat each V\/neel may control system requires

hydraulic power to 100 be equi pped with a drive nechanismor that be
delivered to any of the notors and/or drive mechani.snms may be associ at ed
wth -c_ontrol cyI | nders at \Ahl ch ti e t he val ves V\/neel s ot her than those

A A o o —— r 1 Ly o



VWiile it is preferred, in the systemdes- 158 has a | ow pressure return

| ine going back cribed, that a set of cars consist of two cars, to the
reservoir 146. it will be appreciated that any nunber of Each of the
comtTot—Vvarves 150,152, 154, 50 cars can be rnciuded in a set, according .
to 156, 158 has three control positions. The the | oad and space ‘
requirenments. internediate or neutral position, shown in 115 The
transport system being described is Fig 10, is an OFF position in: whi‘ch
fluid cagabl e of accurately p03|t|oqhﬁg &pdules dur-. does not fIOM/ghrough
t he coni~+-g e afs soRst iy - -Rg—a—dead _control
val ves, \Ahuﬁae@rnepmgmcml £t df Bflkablic 5§ressM@1feﬂéIt valv@rlﬁﬁgﬁckrt@ﬂﬁé RGerl 1

200, 000 t orlimes ateaﬁng) acb. mermofauMIpmmlm lésﬁuc'measalvendﬁ%at@d tb 0ope80, 000

1505l ot SR Skl a i £ SRR A mﬁ&‘&%@g”im

158a and 15%& surd’ﬁﬂ@ﬂleﬂﬁo\dﬁﬁ t of f dllOs the/ Sthe QBISe 153 & ThdN@rangetaid ibe mved
in either divelec tylindersf toowaehlemm@emﬁﬁhh atsed bﬂslmltldh raisiog the plaengipfr he t- ,,gfw d
To acconpl |§Wa‘th'§hgt§§W;%§§‘va g{%sg’l gggmt&gﬂ‘f {?gﬁmﬁeﬁl% v V) one
outlet pgy tmd%d [pbeitidn ' sble £ adhe nﬁ&u){e é’{f“ﬁt ﬁx{ 75 ot her
out | et por tnofdf 150!szahe:hym-zuﬁ¢ preatre ds am:medlZﬁtlageaﬂpbfmgtshﬁdént 61-ce‘ @cherallyl an
average wi d¢ hthje °ft plb ta'FWg\ﬂémiiqu i ﬂlel@"du@ 036“"6 The leveler

The control B i m%oﬁ (ﬂg ng are .
subj ect et tddrect eB;fE% ﬁ% db9 1 g Qﬁmarldve betigh ﬁlﬂﬁ:dﬁpendl ng

upon t he smearalhutlmﬂ esstmg/d:quﬂd@raswﬂgmaat Hh eloddyvs| etsallyyﬂxsmblmdsmanlb con-
the cylinders so that if a’ greater extermgl %g_rg@s of lifting cylinders 116.

5 nect ed TR T T S O P IS SR T ve 150

back t 0 20h&will @8 €forced inRe the Lt stsmwhhg HioWehetabtic vaingiMgtagns of/ 085, 146.
The val ve. 188 the loadtis ¢qualigpse rTh@ mh@ ttQ)nll"lssolll wed i/% Tbg@ontrﬁh%mvmholi he when

the, pressurE RSy g;@% ORI T B SRR B 0 ove
it to a |Q) ctuat dBk8 111 62S Osugigort beftioh ip gzl positidn
by sol ema5i cud b@athe iaituyld;derpnb&bsurte pedmit hEgsf Illlladd i shdwem&yiwmmlmmvm 70

pressure i $di th h‘E?Hén Sestive T high  qup fereperati a\%%FM £ I@*Es iy f@(gen Thi s
ar r angenent™ g8 coﬁyéllmsrl%st&nwﬁﬁa? ity n oo
initially ngd saemg aﬂt - golimiEre 118660 the teRevel Qamrdn@nobaﬁés er-lsarin b6tArdRe i N a

li fting 30t vplinders saelagaqms:sedtlhepamﬂdmcwss T:hwalpllaa@ ewtboarddipngisedinaberrs ihesn $9e

control vzé@p%?ﬁ&'"&“‘&ﬂfﬁ“‘; ‘@?’éﬂ%@e@ F%“yspil %’i ;&%ﬂf_{;s sk, 10 noved
to the " uldOn o & ity s% %vek GrokoK GelbRelf s | OSt
noti on 75 sideiofl all&@hhe hindifd dwl 1o Cpr e&mga,efor exaaipfel 50e@blts,vuetdfeamonappl yi ng

suffici éﬁt %eettlm rall Lt@wmet oft hibe sesndery of a grapsfqrmes| lpnpd@&l s
lift the f,’fg E}%"f&w & Ig’ﬁ,@ W%?ﬁ@%"e’é EEJ" < ‘movenent
of the for«ﬂmdcemmr Ghesde 4o/ it MATOR A Qpbrdrdhsl cal b6 SLitiolod6Nik) ektiafl Of t he
car frane |fmrtfbmaziddwa1ai ndempih | coghedtadl od Irentoltaecdnu‘blt paxl| pzndelo@l thnuohl se the
15 dir ¥t |"6Pﬁfa}‘ Bwﬁwgga 9Brg! Wé"ec?thr ‘Gan Péca nuffi a0

| evel i ng agd o Chieaie 152480, 1sz§’° ?A@ “‘,’ﬂi&%ﬂf‘lm Bt wlal i zes
anong t-hatundieh @rebsaads a@hequah HyOt_ha 1dboatrdnen<tyhtbdad$eroﬁgxso that if

a greatey eik’tseqormbducef ﬂ!eri mfttl1 $ il the [deawing uil rﬁle,sr@etacrt% appl i ed
to sone ‘gf g;ﬁgl g@g"g gghe egr refe ‘ﬁj v 5%6’ ““"15125) '
providing ael,rtﬁé preddié B hie@ 1 le gssx%@ cktrlcu '

h’e <
properly p@d;usttlaomman Iaua;ﬁ& thmlbald doe Hyor ped of pdrallet lires withrasi ?Mnngnecyl i nders
i S shovvrk bya g r ethagughfthengahusint i | the load is -
equallze §g°‘;§ NF vols 1 and 12. The cqnirol circuit controls -
unequal MOVREEGE labalt dei'sf yzbcyl | nders when and cﬁgﬁtﬁ nates the opgyation :

of both the Thr«coatrqllvmhlf\bbsem of solerppl.i e to th car frame board car and:

a cont ]i‘e 1]
e ot g R B 5’&* T R SIRIT S ner

cylinders fpaﬁtnelahe dobrrdd @4lve 154 hEhnga “#d and 12 show two electrical circuits

90. adj ust Pﬂqoheandk@ef‘sft” jgeasiong over high _qrpe.for operatl ng a
seri es rpoﬁ'ﬁ‘f e rails ponse to

manual | y cqnt([, tioﬁ svm t ’§| M | aglWadiNg | %€ iz trols -
t he second cA rletllcvelelfomntrddn‘lﬁrﬁmleﬂ ibn g stldre @ydntrd] dgﬂ%&%{g&éﬁh&ﬁwﬁ%ders

116b, the %ﬁjovga 5 aa!neéd wﬁ%ﬁ?%?gm% wiges ;lwdmgﬁm #ndtxlamotSCS"I:‘ég’yl inders |
bei ng cogn %ﬂ: FP@] nal cars :
inres- 95 the alternate outlet ports o eﬁgnc‘)’%trp?g Q“li e to the
relays in the first circuit. 156, permttlngthe control valve 156 to pro-
Considering first the relay control circuit, vide fluid under pressure

selectively to either the relays are driven from a . relatively |ow side of
all of the aft lift cylinders to pro- voI_tage, for exarrple 50 volts

I o I o L, I o I o - N

l:m




under pressure is applied to the lateral cylin- nodule by the inboard and
out board longi- ders to produce a net novenent either in tudinal cars. In

the drawing, all relay contacts... 45 the starboard direction or the port
direction operated by the same relay bear the sane 110 Again, by connecting
the cylinders in paral- reference nunber followed by a letter. Nor- lel,

the pressure is equalized and the cylinders mally closed relay contacts
are represented adjust autopatically to equalize the load on by a pair of

parallel limes with a slant |ine each nybilsaer. - 9 _
t hrough t hem—thus—50 e Tontrolval ve 158 Dy means o1 SOI €-_noi ds 158a
and 158Mm mgg:y}g@rgwamm hee arf ﬁ, |diseceipmgo Bmope; “ﬁm oq9r 68 In 2

[e.r r] have normaly tg nta%éI d'r%a he’ flg@ %4%' e-

noi ds 154a ané«%ﬁ? sérfef) Eéatswﬂ: 1f Qlotetl Ofthe d¥RirdTBalvy 19 NthE Ghbaykd Qaigt-act s
are represeeht eehtdos ofofhef FQGY EWD thcmssl the fttidumblcat hﬁﬁom fpmrddmsm@ wigp AOpai r
of paral &l Wg‘b’ R H%%Xtc"ggés ordé? ‘f zc‘ﬁ IR e ﬁQeCt ed
in_ |ine \.trhu fgfm h fgl vgﬁ V Qo op&] c%macm D4 all

pOSl tion and Narmaﬂ ¥ topenp Eatatts QJﬁerktEtl by F’WD encrglze the reverse solenoids \is4bcbf thee dri ve
not or s operift eustléeqwggsmrd@d ; amnectted in p;rglé lc:lr:;gh ‘lijflrsg%igaiacrggtheu*q mtbqgalr andy 78
forward directst 5 g S :

. 1 dule, 1
Lo var o S o S, A LR T i e e motae e ol
provi ded by aﬂeoéo&eacts |162accnné frélayl B62 thyn ac-grlemprldoi&pﬂrkmrebmtlbém amvacbddwer at ed

val ve 155 Wi %@sulﬁﬂ orswpft clr¢e§TP fic leiierr lqcglc

out put of the '%h‘ﬁg‘} 31 h$ W&r%%&gm colgltﬁﬁf EVD
swi t ches, Js tind Bifned %@néhet G e 1aado;rewt e AT
SW tches, | OC :ﬂwmrsﬂltches close normally open con- by the rexay 166. Snmlarly the relay; 1689 1

ga;eggt ?njggr%@%h C“&rfbmgﬁggd the'?'l;s&n ?ﬁwﬁ °'§,avx££fb(§ard

Simlarly nor 1%2 ARRRedMl} &gibe’ﬂ\kﬁthﬁlﬂr eCrloaatigl open b atsS1 660 bper-

cont &ct s 162dopﬁmn$cthe tSTOPs g¥ishesi d 154a ofatede‘m e selay slé$| es Circuit wth
normal |y cl®se drhf}dg@}hr%ﬁg,f Wtciﬁ oseegsggfgés "F@@%{s G%C‘E@ﬁl'ﬁ clidﬂ?f aidigsacl's of
the JOG FWD ot HESie B Avt#d bhghenC Bk 5 ek Ab gt Sk Obr wh e
70 nérmal | y oOpeshaliyedpey ceexis aa4asnoanﬁaa clomr rmlu p'*nt tvetacte [168¢ tcdcdk thﬁzelays
energi zed. gl @equtsrlémawn@ eoil tof alGlﬂb 164 "giﬁjdﬁ releaseqt by pifheto al‘}; G5t WO

cars in th af"ih c@iFlTii”‘dF Sl Pon,
normal | y open t&gn?@%fgd %‘Qn ;E?’T%‘ﬂgpémm&% operic’ %)}éggtcg‘éggs %%ﬁé?gﬁ by FWD

energi ze the mewhr &ergizel ﬂteoreﬂis doﬂ4lb64oleiEhe &ﬁerrxngmlﬁgam,ttwlm%@hﬂeg%are

connect ed | ﬁﬁﬁaﬁFT winclngde aﬂIBE i RS ﬁm "’;’; R Plet l Fdn
across the ﬁaéi ‘éﬂ?ﬂa@ ]}O;ﬁé e ong 1Mt )
of the FWD S\Met Q@RPLR RS tha relay 190 dé-ai b Eheatbodrd vaer A iphie ofmﬁiudllg opdnhe
control ci rcupt;tleerméwg}exzrhagi%éFﬂ“edWﬂ@@ t@&@oé?iﬁ@;ﬁ% by G%F ﬁl’@’g

i ncludes a he cant ﬁ 156
and tao. Tl ok e M A Zﬁbia*:i e ol R o e P e

STOP either aock Qaa{gexﬁa"m rsenm emMPthpuarhaﬂdutmmm ml&@rd*car qu/\mtcbphesan fmanh uat ed

breaki ng the @nd effi drivespicannet, b |qperairsy 58‘%; ratm 1 sdemﬁr ough
the relay 1525 *‘W né‘%,“"g | EAES diﬁpt% q‘é@&fmaw akg el
across energi g essi ng e|t er o t fou@vard Ohactiont healsborrmalilt,y mpemg

contacts 166c. o'pbrmawdmszadsw,twmgtctweé,l cpseamolrﬁﬁa open con- - “y th
rel ay 166. Si ®perale| ’e'hrough

gaulics copgroly gaive p1pd 'i"act mgoq fégn gﬁgzggg s

: e i 198

the relay gys m% 021 " @H gél'@rs%ﬁ aNEhlefME Db Sasfdaihtbd \i& ;1&362115 hat
bypasses the g&®tdcdSn 1«52& dirtdtids ToOfhis REWN paﬁlsr-lbwmg)rnhesah secdiuamfhm/omg nor -

whensa JOG F\menoz-iwpt ﬂwh cprgro} gl asle@nnsqﬁﬁé WI oardc ] NWEBt ed i n
parallel rel aJ)Yl arcmt sﬂownE tilln g MW&W&& fgrv;qmgasegor mal |y
open cont acgss ¢ Ethe SRRI Rfeckeh@ ns S0MhE GRtB&rd and inboard cars. - atie@ by

the relay 168.as 2t asso'Eiaed tr\ﬂ@y Sl e :slazy tcatvas aﬂ‘he adlls@ntgad ripobdes a pafh ef rebls'ay 166
when ener gi ze@fﬁlm%szﬁ% adepttd V7R 2d, 477 FFB? | léZOEqE tacts

-2

al ly open cont A% cnémﬂ?aﬁée&dam s&;m GLiPY or AFT

swi t ches, tdoe 15 hJs&m{e@ vath ﬂa@&omhemalmmglﬂﬂ]gl SO0 72a A6 dfﬁaﬂleb d @pelRs
cont acts 164a,of deroowbdrd/ cag lagres dhe mgb ere eaoient with she 1Y 1{G Whé OPFH’é/ rel ay

contacts 162b Th& &Yh‘tﬂh@ Ilﬁafls gpete 6433?" rt:lcgﬁllggﬁgj‘e g@g@g ﬁer?‘;ﬁj eased
by either one; TN ﬁiﬁont%fhssn% H3MeHe G@fboard @hd 'p¥ rollS

swi t ches hagsi rlgdramiarmad ty thQS;lrimaﬁcmscdmmecwe:d mltiatphalaihé edmeaime Skhe tréiey d@th

cl osed contacts connected in series with both tacts 164a so that depressing
ei ther AFT relays. switch energizes the relay coil 164. The Referring
to Fig. 12, the relay 166 operates JOG AFT switches also include normal ly
open normally open contacts 166d to conplete a 35 contacts which, when

cl osed, conplete a-cir- CIFCEIt through t he solen0|d 156a operatlng 100

o . AP~ 2 o o



rel eased. at the sanme tine conplete a

circuit through 40 It should be noted that the normally closed the
sol enoi d 156a of the control valve 156 105 contacts 164b and 162b provide
an rnter- -1n the inboard car for raising the aft section [ock arrangenent

so that both the forward on the inboard car. The outboard car forward and
aft drives cannot be operated at the section is raised by closing nornally
open sane tine by someone attenpting to close contacts 166f, operating
ener gi zlmg soI enoi d 45 both the FY@igwptch and the AFT SW tch 15f|m to
oper at —
forward seﬂzllmﬂglsedahyspbsmams@ﬂt Qo ing cpf Theecontedisnl) 7§c mtea ofs;

acti vat ed,PfQ:?% ng#bg heso'ﬁeaF‘H‘t“‘ea PHe ﬁd Yeclsé é{, oses to
Simlarly, KA iaﬂsf?)% ANzl L ?58 )6 @}g &' ve notors
100 in 5opamea1&rtﬁ1ﬂ>sdrds cﬁdﬁdtobs%ed Oﬂ'ﬁ[iﬂ)bﬁﬁearttheﬁéiﬂﬂledﬂamdm t @ nove

t he | ongi t?Id?‘mﬁd by ﬂnﬁ 1¢§pe bofathe #él Ig t%l’éﬂdefal \;e'sg\ 115
rorver oA e e it?l T Bl o
c& @7

section ofnot \éact\msal absea m@tea board

and i nb@arﬂraﬂamth thel rosmatly opeh coxmacmm tq emtaar ‘the edortyol atSQdancloﬁli acts in
a ally op 'é?) t allfBIB‘Prd PFEI"IEL %‘ o‘ﬁ‘d’a‘@t tboeﬁm in Fig.
12. Al rein >5°W§, Faﬁl%n é . gﬁvei hs i1 é?&'brtf boont act s
have t he Smerers@ mmxsriumheba I1R0'S cddd e out board and i-nboard cars.

120 as tl‘-’nea adlss@nwadads atebo ;l}eqh btvhnalsmtel a utally WI‘% ‘contiioh of rtitgl thod%%sntlr@v

i ncl udes broled s %nt i- 170
iy n

and 172. ?Jﬁé’at oﬁéﬂﬁ m‘%‘daﬂ Ela'r ﬁm %’fnearrd 'r?x s normal |y

open pushatnge ea::tehlevelone of ~a pa| r of 1)STBB ﬁﬁmt meti deych connect-

t he sol @‘hm d’ ?‘1 1 QaEmote | rlﬂca’s@w 1853

associ at ed g pﬁé’?ﬁ&%{‘%{l tﬁg"g’ geg‘i are

connect ed A ch 1& fafd @43@%&@;¢d a series

w th the relaayw{lﬂd ndnealtyoalamil b(ﬁtaiﬁhuby \nbmmng hmher eheayf Hhe AW pasher g% zed, *

clos- & omplly clawd a8 s 162,
Che”sor cnoliP SRS S e EAL s B SIS TS o

control vaimMg ccﬁlﬁctﬁlmsmﬂlﬂﬂatpfbvﬁas&layi Grofiy Wteneh)ﬁie itheessame boar d ant

por t rﬁél $5 intef} ‘Hggmefncthr-{)te?v dt;lgeﬂt h@-dm;?efee rmttgrPs |1r% a thtﬂ?e xbe]ea |1r§|2t1 ated at
rgmi : rring ig. wi y o
the sa tmam Yselﬁﬁ? %0 cb closed to provide

: W
1,419,162 To effect a pitch aft, as shown in Fig. open contacts 18 gf?l?sl %a éﬁﬁﬁé)ﬂé ed by
cl osi ng onke, afe telap 1R0OkIbses. hangjallyf optrh eone Omilendid 954k 484 o nathesoﬂnhbvatyer res- PORT

h b ctyy s Hiereyepacty Yide 9 dorw dpw efhtéle d
Car. G th b t%t‘tﬁtﬁ?ﬁ it AT

and 178e CTsoae&mse d) 38kon! 61 bahgthe it . f@; éhelsz nm&:mt;rol val ves
158 in theomimttdohngﬂtu@ml calndnds thecattr@edtmcmud bma:r a,hecenntrelf traleeﬁﬂ om to be

rai sed, 4 hieogituinsh % SL e S dp ggto by
oper o PR AR R nii D AT e B

cylinders mpeﬁergmngt aetsaenlnaﬂbsabonme&da gikifg ' fhasall oml 1m taboaa&abmfm&bot h cars

si mul t aneo UﬂtFOInYﬁ Bdc%!t;ﬂt‘abtsl ingithe outh@irdri | arly t he
nor nal ' ﬁ? naﬂi@é Fuf ‘%“ I‘mﬁ}@%}f 20y p "
@rca lﬂﬁf

180c, are c ose etlgnelmmél; he normal |y
open cont acfle ai;lﬁ@d hterélSﬁhsm@xrxgp@rtact eest hameointereoérglmthveden&iﬂzsmcf th¢5 Al so t he
out boar d O%: fatge% HE*:%S fF 33| contrdlgv léétw fecortipdagel and . - ¢
out boarﬁb C pélz(tl 1 eﬂe ﬁrﬁﬁn& on %ﬁl ﬁﬂ %T;‘Zﬁ ‘the out- 115

si mul t anecLsT ySTED Optkhlt satta:ésabr IR/ ebaarit dayed O Fpivad Inya QR&Ris€ont act s
170c and chheth@T &Rtrssmtdles byThe mernpllat d,lnbstmm‘ Aboltehsamizgner t<|>p9rel y. Thusv

e S %%‘%m S ons”

of the outlhkab darev&tlt t:bterreliybemml lmnk\mae (afe‘iﬂl digsetion ol ﬂteefarbbirdeide aﬂd(lhgl t udi nal

car toget haiged ghibe same eaft and dF: F"Gﬂupéd respec- -
forward se few%% at;f g %e%m%te\&g "% B8 and a :

rel ay 1&# {7sge17ed, 1t7 anﬂarvee .of the ~ The relay 184, when energ:zedzlpg:du&esl)ms The
rel ay 182 dostaatsn&78Yi complettpy thQO:xrcmt fraughh atscowert:lmMseedavb f ahep mnduleoby rel ays

actuating id F?é%ssé deW’H’rthF(Sg’&t"l F'I“b 11)
dosing t %ﬁ%’&y ﬁff‘%z%%t“m ) boé.@eg'glaﬁ'&“srfgi‘i °“i&t1§ wl |y open
contactes Qhr Bl th stirb@nkdifettionSimBirly(@ds-  tiehendgizbd. arlﬁacanseotherwuaahldr aesed
contacts AFT switches conpletes a circuit through the 184a. Simlarly the
relay -184 is energized relay 174 and the nornally cl osed contacts by _
operating either one of the CCW push- 25 176a. Cl.osing either one of the
PITCH button switches through the normally closed 90 FWD swtches

sim | arI y energ| zes the reI ay cont acts 182a Aga| n the contacts 182a and

A =~ . 1 S . v AN A o




35 closed, conplete a circuit through the sole- outboard |ongitudinal
car. At the same tinme 100 noids 150a associated with the control valves
normal Iy open contacts 182c are closed com 150 to raise the forward
section of both the pleting a circuit energizing the sol enoid 154b

out board | ongitudinal car and the inboard associated with the control

val ve 154 onij ongitudinal car at the sangbjige. To achieve the inboard mar
so as to cause tte Trboard 40 —a prtch—forward,—the refay 176 ctoses a paiT
car to drive i nmam‘&f tft did dlet inbeard Airso mpve rtelﬂaa/lnlitoﬁdeoqf thtorehﬁvﬁ e 39 The
contacts 176b a qva;w‘po raB?mEnlogg%l gﬁﬁﬁsﬁﬁdy to&q"ﬂ[:1 oﬁsgx gfltgtﬁi ,g%'ngnv or
energi zing the 351&MGirBsaed ol &t atdher. O ndobddélb ags The
associ ated wa hclﬁchelsa/\totaﬁoxt dsrahe:oumsdmll caV/ glavgS cﬁé&ﬂvalwhaxe larrmcdsmslmut(fowtof flid 70

D-r

val ve 152 apd c'é]!s¢°n Ctttﬁéeenﬂtlﬁéanm igthe MCWV\%’?H%@M%@H} T-b?efell °on
both ~ car forw?ﬁ’é’ KEE*‘T a@}*@ @‘fﬁ“ﬁ%‘if‘ﬁﬁfﬂ }iﬁt@“@mﬂ? i and
t he i nboard car cekwi @taum ;, gtegfatﬁraugrhrkha 40

sanme tine. 10 The lift leveler control portion of the tolf (ﬂtﬂ: mbmgm*t gpécelocoat acths 75

182f at the To ST el Eig 1t fmeludes gomiay i ¥nens relf:éérﬁl@ tlorfe. BAeP
the sol enoi d 25 411 ,ﬁﬁﬂﬁ I @:é,? Ev?ﬁ’gmgtcgﬁs%g’ Td si'de or foal *

control valve 15&@31 toheccomsboge&ded:@rtht eldyhe WOIAT WENELAIMAMS:el ays 178 and
180 are causdg 1&6eAaﬂair df JtEVER svmdns hok nmm-novb A partfprousg (n the geapspert ol & pse-

_energi zed by cl E@L cg‘t‘ﬁsw ‘F’g opeer f‘“ em’é‘ct? predT RS sl SPPRSITOEe 80

out- 115 LAT rei% @1§smf§} €a n];hﬁﬁlﬁcﬂy efhssdcated %H§s96t raf®
pivot in a cl océontaae 18ph. Ofeeatihg\di OB\Awidhheﬁgagmg' Ibeelspeaatnphiy of dhd’eBO’Espﬁn At

the same tim@0n %ll ey Ciy; nretetseseolascdm akhes Et’gm eing) nsoerttcb;f,or ‘tawﬂtffs

182 3 all B2 d* -
contact s 182 at%ﬁgtﬁrﬁ F aﬁfﬁgts;%t?tt;m et mtp.vbmyéeirﬁin.?&f{tr h

the rel'ay 180 mdvuutl:eararcars 166 @nd 68 m)ve t he f caltmredd tgnagofab saticheha: is,aanenourphda

120 lock to a?e ﬁég& g &% &: éﬁé*re °PPfrss=gt eriattertytr @?Fﬁmﬁ
. d t t d
starboard si de {Z; f&)f et:tiff ?'o?anon o‘; tpl::‘i' sa!cuvc: pair oghe E'd

the port side, ﬁdaﬁmgbypeﬁ CﬁoﬁtﬁdmghsTéhoﬁC hm emg |t bRl ratﬁﬁglﬁﬁﬁ jerin® ofS fai¥ dhassi
t he pl at en on t e fwmymaknhgceamtait sh.rough the bfre rpletiva o IEBthelosﬂsleaaoarmhioy 0@) en

contact s kqg%éral B B 0 Boassosiyed Wik 7 b vﬁw ggwpc&whfdsﬁs% r°of |
the The f el ajy o E‘dﬂta@t@%{egih&@a d?ﬁ@;sucf @Qﬁxécn gﬁdcomﬂ et es
the circuit thr gt. 1m’ i @ienduttoard amak wids 852y aw c)f médne amﬂhtddewimy silh echsssib @ o0i d

152a associ at dtmuslhlﬁﬁ'emc@htmbo#rdrpelaﬁs Sh?ﬁldn(ﬂﬂzagé:i gcts 184 dind
5d6
% 33" :E@ﬁfs of CRheeld é&a I n

val ve 152, t3 oh%&‘; iig::ﬁ@gzssﬁryﬂfg b SR 158

=

in the out- hydiAuhddC 1Ry lshadedp tBard cdde o Whi

the inboard car pleten &&mseﬂamdllnwdrdftbdlsmarﬂmomlld hotdrrdict acomtorsSi m | arl y cl os-

ener gi zed. TI% Songag%btﬁ Uﬂ} wheng 3. Aqcar as claimed m cla1m lor2in

1,419, 162 many of the control relays are actuated e. wh1ch ;Lif?alaﬁcéé qﬁl-;ﬁjixg
bypass valves are closed TO provide hydrar%;hc to suppo oﬂi se 105

I nboard car to MY gom!t e bligps! 3] @ varlote cotroll REppoking Blatel Spaved fiddsaidldhassis by

forward. At thecybadm anrdn@wcmmrtat;t 184d outa pleralisy gbsligé btahte stsfaceefand/ednve

f f
190 returns gade ORIATRATHE *%Héé‘?é& R0 S, SohA. TR RN e it or
the other of Thge “i‘ﬁen Galls UAerRiyORMER 6 QWA chksis andbdaticn- DYIO
t he check val veeesﬂa% mtdthéresbe aTbnaklEg amf)mrfdtvmaﬂgremilvatol wid dbissit. he out board car

pl aten. check v@ﬁcﬁi@%ﬂnarlbe MVAGF?&'@ @ed FOclaipe3 dy

rhu-
184e and 184g, al™ C P @L irRd e spid Elakn ey o
190. conplete m&ﬁdﬁ%&“& gmgz 15 fa pn lr@dxamrcgagﬁmnt %aréog’? gsu

dynam ¢ br aki ngvalrfésa:d@itecttlae IPMbom%@rtﬁlg pr ggucae acola!meemanY|pm<:¢dmtclatxhe
notors act as | flow; RuSe If h

whe
preten, "ty UL A R M SR GNP o
control porti onlimk, fohe&ampik, 1,600 panrmagatﬁ:ymberéndhagmdea erhedlabeiy dperablh Gh ‘cof
circuit of Fig. is | conperted \acke el'ler@fliva erlum‘tl tonprovideapitch e theedar. ef vaI ve
cl oses and the BiBHIY AU K T é bengt R s,
cease to rotgse drtv@aig ia éféﬂ {vﬁkns%'iduﬁsofvw e@ésg vaPg&blps
contacts 186a oqho;kxatbecth ettiaeofrﬁé ax;ovmg oA T of\EntéZtohhdoted &ydmulibEactua:Bﬁ A pal?s
of LEVEL swi tcgggmj}%ﬂgﬁg tmthe contgol valve 434 Bor Tk c.'|1rb r1aﬁgm§pomrxs?g pre-
al I y open_cont el SOl LR
modul e, conpes Sthit@igh eithes Phet ckcemeamtzSorlﬁﬁa tBedou apreﬁﬂesﬁtaémsmsoeﬂctsh@
a) a chassis; LEVEL switch activates relay 186, closing b) a
multiplicity of associated pairs of rail contacts 186a. Operating either
STOP switch engagi ng wheels, each pair of wheels respec- 20 breaks the
circuit, releasing relay 186: The tively being nounted for rotation one
upon relay 186 operates nornally open contacts each of a pair of
oppositely spaced franes 85 186b to conplete a circuit through solenoid.
connected by torsron nmeans tq one another 155b to operate valve 155 |n

. Y 1

M,




t he punps 140a and 140b respectively. These vided with neans to propel
said car in a 95 normally open contacts are indicated at 162 forward and
reverse direction; and through 186" in the outboard car and 162" c)
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with fabricated structural nodule, conprising cont 86a s
t hat operation of either a) a chassis; LEVEL switch activates relay 186,
cl osi ng b) a nultiplicity of associ at ed pairs of rail contacts 186a.

Qperating either STOP switch engagi ng wheels, each pair of wheels respec-
20 breaks the CIrCUIt releaelng relay 186 The tlvely belng nDunted for
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the relay control circuit of Fig. 11 operates axis of rotation of the
respective pair of wheels nornally open contacts, as shown in Fig. to
enabl e ra|S|ng and Iomerlng of said chassis 12, for conpleting a circuit

—ttmrough—theby- ret dtlve to the wheets_al_least a- portion of 30 pass

" val ves 148a and 148b associated with the nultlpI|C|ty of pairs .of wheels

bei ng .pro- t he punps 140a and 140b respecﬂlmm"mumumded wi-th means to
propel said car in a 95 normally open co ted at 162°

- forwagsl and reverse direction; aqq4§hnough 18%' Hn'thé out boar d ¢ar and

- 162" ~———e)—feans—assecatet—w-th——sartchassis—to through 186~ the
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for the FEIF %@gﬁ e%%s ans to pivot said frames ‘about the axis
100 140 %’3 kﬁﬁﬁdOﬁ|th e boar d carFmoheaamﬁmmSSOC|ated pairs of
wheel s cdﬂanmsmqalttrt ewan; 30 paped abt @nd | ovxer(islb‘\PML T KkC?@I hydr aulic *

actuatorgm‘ 15 P! us: i | l._be seg G Inn car-@sfclalned
in clai rqablqigtg g‘iﬁﬁ, ‘Fh" GA r:u e contrz‘f r wea. ctuated, the which

the nmeans a - H-Sat- O ho B3 Sron) " sed t.o provide
hydraulic Ih%d faﬂ%r o akwt Stk udim, Landmmmmg&%i’lg)w d fromthe
punps to the various cont roI"h%?ﬂb‘Efr"t“P’ﬁb“Hf“&‘f en spaced from said chassis by
cylinders and drive notors. . “a.plurality of slide bearing
surfaces and con- Since the forward and aft drive of the -nected to the
fore and aft portions of sai-d 45 two l'ongitudinal cars 66 and-68 results
in chassis by nmeans adapted to nove said platen the novenent of a

consi derable mass, it is IateraIIy rel ative to said chassis and rotation-
110 desirable that there be a"braking action for ally relative to said
chassi-s. .decelerating the nmass when the STOP but»ﬁ- 4., A car as clained in
claim3 in which tons -are: actuated. Thi's is acconplished hyd- _ the neans
adapted to nmove said platen later- 50 raulically by neans of a pressure
relief valve- ally and rotational |y reIatlve to said chassis—arrangenent as
shown i‘n Fig. 10. The relief conprises hydraulic actuators.

115 val ve, indicated at. 190, is arranged to be. ‘5. A car as clainmed in
any preceding cIalntnornaIIy cl'osed to the flowof hydraulic fluid in
‘which the nultiplicity of pairs of rail en- but is forced open when the
pressure of the gaging wheel's are divided into forward and 55 hydraulic
fluid exceeds sonme predeternined  aft .groups, the neans to pivot the franes
of limt, for exanple, 3,000 psi: The valve 190 each group of wheel s being
operable in con- 120 is connected across the drive nmotors 100 junction to
provide pitch to the car. by means of four check val ves 192, 194,. 196,

6. Acar as claimed in claim5 in whi.ch and 198. The arrangenent is such
that the the said neans to- plvot the frames of each 60 drive notors 100
operate as punps when- group of wheels conprise respective groups “driven by
the inertia of the noving longi- of interconnected hydraulic actuators.

. 125 tudinal cars. Wien the control valve 154 is .. 7. A car as.clained in
claim6 conprising closed, the notors 100, depending upon the a separate
hydraulic pressure fluid source for direction the notors are rotating, '
force fluid each group of actuators, neans for linmting 65 t hr ough ei t her
the check valve 192 or 194 the output. pressure of each of sald sources: to
a *C L M - S* 12

1,419, 162, ’ . 12 | evel insuffici ent to
rai se the.chassis when sup- her ei nbef or e described with reference to, and
porting a said hull nodule, and means for as shown in the acconpanyi ng
drawi ngs. selectively connecting and di sconnecting said pressure . Ilnttlng
means and said. sources. 5 8. A car as claimed in any preceding .
"For the Applicant claimin. which the means to propel the car
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