WD 98/ 31183 PCT/ GB98/ 00002

MULTI POWD 988IEROL SYSTEM The invention rel at ®ETGPIFOMR ¢ | poi nt
control 'system Particularly, but not exclusively, the invention
relates 5 to such a systemfor controlling itens such as lifting j acks
for-lifting whole railway cars at a tine. Whenever nai ntenance
I's desired to be carried out to el ements on the underside of a train or
arail coach, that 10 train or rail coach needs to be lifted so that the

i nspection can take place. Typically, the lifting takes pl ace in

speci al i sed wor kshops wher MDLTTBOINTaCONTROB SYSTEMqui red, one at each
corner, to lift each rail coach. It i's nmost inportant when carrying out

a I|ft|ng operation, 15 or a lowering operation, that all _ the jacks
operate in ﬁ'aanmnyeatlonfrehetgaacmo raan@é§lp9@nGu¢@nty°le$ﬁ$ eR.t0 the

ot her s the@a&%%mh%wn e RAC e M GO 0 Bife inveRt£OH | Bkl ¥tes

di sastrous. he earliest systens needed_.to be rovlded for
each j &ck &ﬁdﬁ%ﬁ@n%gsgﬁﬂeﬂo RWEPPFEP%%&n%.65ﬁ$?|§§ﬂ&jiﬂféﬁf $PHce each
operative jackese€ded 1idtineuiwhiod ehiraifllayovwarseatt aveimes to when the

rai sing/l owering was taking place and by how nuch. In nore
recent tines, autonated systens have been 25 proposed whereby each jack
can be control | @heppvercgatintlenancec dist deslizrdutol bei ngraiednoud tabi net

wWth trafl 'e'i%gx%%‘%' eBn 1-,het GnbBgsi Ad! T.dé‘aj-h rd Af o4 &%11"'8)5’5&? that

i npl enent S fem especia ere nore than one cdach is to be
rai sedOat #r@ime, °¥her¢17e7ee§§>&°}1 WPPPﬁﬁ ffombenelébtedolS@r th@t pEBBnes very

expensi ve l&% %Sﬁiml Hee IbItﬁéé/J duayplc?lppyvethenﬂls@ﬂh otakeads need
to I f1 noBIARS if SPeciALises HBFESROPFPCRhetoUf JA9%R 8R8 In such
cases, the mqmm@d)ubheyaitsepaht conhar| yteXjefts iescn e id5 coachber $bne.
Also, the %%P%@@%“fﬁﬁdfﬁhéﬁ éﬁ@ﬁégéf¥&fﬁg out a lifting operation,
i5 or a lowering operation, that all the jacks operate in
harmony as, if one jack raises too quickly relative to the
others then there is an imbalance which could be
potentially disastrous. 1In the earliest systems, a man
needed to be provided for each jack and raising and
20 lowering was a complicated affair since each operative
needed to shout to his fellow operatives as to wher the
raiéing/lowering was taking place and by how much.

In more recent times, automated systems have been

25 proposed whereby each jack can be controlled by a central
controller utilising'a remote cabinet with trailing cables

to the individual jack units. However, to implement such

a system, especially where more than one coach is to be
raised at a time, the necessary wiring from the controller

30 becomes very expensive and cumbersome since individual
power and control leads need to be supplied to each jack.

In some applications it could be required to lift as many

as twelve or more railway coaches at a time and in such
cases, the wiring outlay is particularly expensive and

35 cumbersome. Also, the synchronization of operation of
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- 2- multiple nunbers of jacks becones i i ( .
di fi cul WORRLES PR b0

poses further safety problens. t s an ai m of
enbodi nents of the invention'to- 5 provide a nultipoint control system

havi ng a reduced W ring outlay. Anot her problemw th prior
art systens is that when a fault devel ops, the systemcontroller can
sonetimes have 10 difficulty in pinpointing the fault and ensuring that,
for . instance, if the fault is refafed to a jack not raising or

| oweri ng when, co ed to her elgnents in.the system do not carry
on with tththoﬁﬁgﬁggggra??@%%gﬁnt? t?ﬁgks QQﬁﬁWa%un%Qﬁﬁﬁ?ﬁﬁﬁﬂ Y with.
Accordi ng daféicnlst whipbhcposést furtheensabety teolelems. i s provi ded a
mul ti point control system conprising a renote controller and a
plurality of local controllers, each | ocal controller being connected
to a comon systEm¥ apuLin hef, gphodimentso| PEr the ngnuerbhgRd to

br oadcgst providét raicmudiipodngel eshefonr exf Bavinbocal rediced | ers

and to receL¥e Statﬁi i nformation from said | ocal controllers. 25
In preferr¥Y RBoAPHERAYS, the rendte controller and | ocal controllers
communi cate via a serial data |ink. Preferably, if comunicati

between the IeMphftner G20bIGH! §itAHrobOGRL SORLERL! 76 LHAT Gmpm oot o
group 30 fails en an- energency stop I's performed. referab
each | ocal ackatt}|dasrelopsar system contrpller can sematsimen have

10 difficulty in pinpointing the fault and ensuring that, for
instance, if the fault is related to a jack not raising or
lowering when commanded to, other elements in the system
do not carry on with their normal operations until the

_ fault has been dealt with. '

15 _

According to a first aspect of the invention, there
is provided a multipoint control system comprising a
remote controller and a plurality of local controllers,
each local controller being connected to a common systéem

20 bus, the remote controller being arranged to broadcast
instructions to selected groups of said local controllers
and to receive status information from said local
controllers. '

25 In preferred embodiments, the remote controller and
local controllers communicate via a serial data link.

Preferably, if communication between the remote
controller and a local controller from a selected group

30 fails then an emergency stop is performed.

Preferably, each local controller is arranged to
control a sub-system.
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- 3- wo 9831188 ef erabl y, the | ocal controllers are arraR§EFiGRIS/00002
broadcast selected data to the nmaster controller and ot her sel ected

| ocal controllers. 5 Preferably, if any local controller fails to
receive instructions or data fromthe systembus within a given

time period then that local controller will performan ener gency stop.
10 Preferably, each local controly er which receives a br oadcast
signal is arranged to respond to the renote controller.

Preferably, if apessiaatygd tﬂéalld‘dmt r@éﬁ@foipéfé taeelEarf@:wdtbo t he

renote controller within te e erio te
control | er h@%é&?&%@r 58& td' &é?\ “éa}ﬁafr%e Qﬁ%@er and other
Pr ef er abl y sellectsdynacall rcomsmdltlerson t he system bus 20 conprise binary

signals which, when the bus is active, mani f est thensel ves as pul ses.
Preferably, each of the local controllers is adapted to receive the

pul ses 5 r om t he Bipfianallye dfd any lesplogontgedilexofaids| &P reredveo

recei ve suGhg fidiSidis Schgnééta frbﬂe'ﬂhbh%tys't%ﬁ|btfé)%:[9lxiﬁr aglilren
el ectrically disconpect one conmponent which it controls from

the systemtime peFiod, & ePl r?"é‘aé's iﬂ%abulc’?Pﬁ odilgxaWild HReH °¥"Bcé‘|“ved
properly. ¥mergency stBra conponent may be a sub-system
Preferably, if signals are being received fromthe system bus by any
particular |ocal controller then that

10 Preferably, each local controller which receives a

broadcast signal is arranged to respond to the remote
controller.

_ Preferably, if any selected local controller fails to

15 respond to the remote controller within a predetermined
period, then the remote controller is arranged to perform
an emergency stop.

Preferably, the signals transmitted on the system bus
20 comprise binary signals which, when the bus is active,
manifest themselves as pulses.

Preferably, each of the local controllers is adapted
to receive the pulses from the system bus and, if any
25 local controller fails to receive such a pulsing signal
then that local controller will electrically disconnect at
least one component whiéh' it controls from the system
until such time as the pulsing signal is being received
properly. o |
30
The component may be a sub-system.

Preferably, if signals are being received from the
system bus by any particular local controller then that
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-4- | ocal controller is arranged to internally generate a
continuousl-y toggling signal. Preferably, each |oca
control | VOIBBWBYdes a 5 capacitor network whereby theﬂﬂﬁﬁﬂ%ﬂ@mﬁlgna
serves to mai ntain a given voltage at an output of the capacitor
network, so that if the toggling signal is not generated, t he out put of
the capacitor network will decay. Preferably, the local controllers
rely.upon their toggling 10 signal to4provide electrical power and if it

I S not generated by a given local controller then sub-systems under

t he controftoghlt heentovelblerontsr ohrranged to imtermmallyl Igenérsdmmnact ed

fron1the|rcggwghugﬁgq toggiing signRieferably, each local controller is
provi ded wt outgﬁt ggghsgéuc that if the voltage fromthe capacitor

net wor k decays beyond a certain level, the output nmeans is operative to
perform an energemmeﬁﬁbmyppeéabhon1océ4) contrJMQeQUt@ﬂcIﬁﬁ@é nay

conprise a rela mher cap i des an eper.gi si ng
vol t agR. capacit %r}bpg,he%% fhe. Roggiing: |Sér9'ﬁagl FEYRARi th an
input to whadntahia raeengiven ombilbiRber a‘layarbeoubputcb&d thd capabltbnt t he

omrer, COmheibek, "RY BRafORRCChE bl ity sighQF e CROLT SLhEEAILAN ", 11

syste erab eI One Ier 'S cC urabfe in
bot h a | ockherp@utiputhief ¢ nGéQﬁﬁ@¢QMtPﬂQﬁW?rkhewidl[xﬂa¢%nLar | oca

control | erpk@f\é/ﬂhﬁtty,l Ehéslgééfcédﬁtrollé?fg‘mtye gbﬁ Eﬂé@kee'o?? ﬂ?refmte

node én whi ¢h communi cation_fromand to-thé r npte._contro s made

W|th Och sipBatedt? olHOVEMG r BlpSErical power and if it is not'

generated by a given local controller then sub—systems
under the control of that local controller are
automatically disconnected from their power source.

15 Preferably, each local controllér is provided with
output means such that if the voltage from the capacitor’
network decays beyond a certain level, the output means is
operative to perform an emergency stop operation. '

20 The output means may comprise a relay, whereby the
capacitor network provides an energising voltage. | '

Preferably, each 1Qcal'controller is provided with an
input to which the remote controller may be connected,
25 such that the remote controller may be connected to any
local controller within the system.

Preferably, the remote controller is cohfigurable in

both a local mode in which communication with only the

30 particular local controller to which it is directly
connected is enabled and a remote mode in which
communication from and to the remote controller is made
with each selected local controller. |
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- 5- wO 9831183 ef erabl y, the system bus conprises a 2- wPCE/GBIRROGOP a
"twisted pair" type configuration. Transformer coupling may be
utilised to connect individual |ocal controllers - and the naster
controller to the systembus. 5 ~ Aternatively, a fibre optic link
may be provi ded. Preferably, the status i.nformation includes
i nformati on necessary for synchroni satgon of operation of 10 sub-systens
of the local controllers. In preferred enbodi nents, the

sub- syst ens conpreferablyj athe sysitehdusicompatiises ac2ewizeylink in

synchroni sgt b 0: arael &l i A4 nfan I on | | hei ght
15" Mt on' AasEfiated BELLY X8 e ATty O IrEAIEEORMAR ColhLilly el ¢
control | ermay be utilig®cfbeapppneghcingividualodfcalongertrelkeEdntrols a

dedi cat ed haaktfBdmaadekr! e6akre2Mekokbetnkssgetandpdso 20 broadcast the
hei ght _i nf or mati on. Broadcast height information fromone | oca

controPler is preferably received at each other sel ected | ocal
control ler and alketaatdoely,i sofibwecopetivedinkhmagSber prowridddbr oadcast
hei ght information and the | ocal height i nf or mati on.

Preferably, if received broadcast height infornation and the | ocal

hei ght i nfor mat ParefRrabily by thhee shatus 30inHoroetsionnetingdmd’s t he

| ocal cont ri%bfi—fnatﬂ%hnﬂeﬁégéar £bbak HEHPaﬁ'iéQf“éﬁ”Qf SEAE86R & the
renote controller. ¥he ren%te contro fer may be adapted to
conpal@®  sub-systems of the local controllers.

In preferred embodiments, the sub-systems comprise

jacks and the information necessary for synchronisation

~ includes height information concerning a given height

15 which has been reached'by a jack associated with each
local controller. '

Preferably, each of the local controllers controls a
dedicated jack and each local controller is arranged to
20 broadcast the height information.

Broadcast height information from one 1local
controller is preferably received at each other selected
local controller and a local comparison made between the

25 received broadcast height information and the local height
information.

Preferably, if received broadcast height information

and the local height information differs by more than a

30 predetermined amount, the local controller having made
that comparison sends a message to the remote controller.

The remote controller may be adapted to compare

height information received from the local controllers and
35 perform a synchronisation operation.
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synchr ony | oper ati on. WO 98/31183 )

PCT/ GBQM@EI&S - 6- PCT’GB”,OWZ a
preferred enbodi nent, the multipoint control systemis adapted to
control lifting by means of jacks. Preferably, the systemis adapted
to lift one or nore cars of a train. Preferably, - in such a system
each local 5 controller is dedicated to a single jack and a group of
four.jacks is required to lift each caf. - According to a second

ST hral ity of subt o BEEPRERS, empodimeflln! O56 Bul¥3pETht lodiial ' 1 2
di vided = systemo is radaptredifteroopsrahdliéftingubysyeaos wift mack'my -
given sel e‘é&:@ée&h%?,'éhéeﬂjﬂéﬁéﬂ i® R84 gﬁdntbhilgéﬁsnéaé#mre

substantially t sanme tinme, wthin pr erm ne tol erance imts,
the systeRf l?elﬁﬁalﬁbart BRRLeNably, char SUEHr i eBYPFERhafachs lagal

|SUb syst errwhtbbmlaay ief dedicat@idl ﬁelaeCéﬁd;yé oy@ékeaﬁaeds g&'@x@ tdzlder ance
inmts Lgency sto ccording to a
third aspegf’uﬁf JFﬁ heeﬁ?ﬂ%gewhtf’egéﬁ ?ggér%%ded a system for

controlling a pl urallty of sub- systens in which said pl urallty of

sub-systems ar eAQEﬁEﬂ@H to h“é&c@nﬂ 5@[?%%19“019 Sinddlft i etrﬂeti@ ng .

particularly arac erised In esys mcorrprlse a renote

cont rol | er ignBreyédeds as&ﬁ’ét?ﬂbsttc@ﬁrpﬁéﬂ-Meﬁ Plugediitys ofcsmbol | er

wher ey t hgyseERECif QI |RHid ﬁ%&%l@%%fdéub-syéeeﬁ@%@fam@édmal
of said,local controllers

controllers of t he sel ecte rou
fails to r&88n& ‘H‘H‘%er %ﬁe&ﬁ@ﬁg’? &b ?%crbe?‘lﬂa'r?ﬁéﬂtem yhthin ang: .oy dj ng
to a fourtbmeneseleétednegmuprﬂs aequiredeto perﬁomo&mdeshme a:;asﬂe,m for '
controlling,a S S I n lch sa t of .
sub- systengtar%'hogi\gé#éaaﬂy L{-H]e asarq!?nbéiﬂgf d?%n tsﬁj deB-‘seIJérﬁ\nbéi?/ng
particul artplerance 1limits, the system being particularly

- 15 characterised in that, if any sub-system within any of

said selected groups exceeds said tolerance limits, an

emergency stop will be performed.

- According to a third aspect of the invention, there

20 is provided a system for controlling a plurality of sub-’

systems in which said plurality of sub-systems are divided

into a number of groups, the system being particularly

characterised in that, the system comprises a remote

controller and each of said sub-systems includes a local

25 controller whereby the remote controller issues commands

to each of the local controllers of the selected groups

and if any of said local controllers fails to respond, an
emergency stop is performed.

30 According to a fourth aspect of the invention, there
is provided a system for controlling a plurality of sub-
systems in which said plurality of sub-systems are divided
into a number of groups, the system being particularly
characterised in that, the system comprises a remote

35 controller and each of said sub-systems includes a local
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characterised in that, the systemconprises a renote 35 controller and

each of wess3118ab- systens i ncl udes a | ocal PCT/GB98/00002
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wher-eby the | ocal controllers and the master share a common serial data
l'ink. . Preferably, the renpte controller is connectable to 5 the
serial data link by plugging in the-rgnate controller at any of said
sub-stati ons. According to a fifth aspect of the invention,

t here dontroddiede drleersisy ebhé odoceit conitined lens waral | tye omagtewps 10  of
j acks, wh t f jacks.is required to raise
%’h%ﬂt% A c%lrﬁbg{‘ 25154 1§H ‘1:}9119

or lower an o user specil anount, the system being
characterised in that each jack is provided with a I ocal controller for

recei ving 'P%Efé#&ﬁl%FSﬁHé"&éhdﬁéﬁﬁéhﬁiﬁﬁlé&|ﬁé éaﬂnébﬁéﬁmﬁ each 15
| ocal controller d the re%&b%ﬁgo trol,l er erial data

i nk. S HIBIDECAE Bhe; RERPROLAPPEROTLS b

conbi ned wit tartynpﬁ)fsatzhb shataradsicafs .t he first aspect. 20 For a
better understanding of the invention, and to show how enbodi nents of
the sanme may be carried into effect, reference will now be made, by
way of exanpl e Aaqaprding tiee @cf:bﬂphmvgc‘dl afr bheninventiahagdhere whi ch:

25 is Pprdvitiel aNEYELEmCLOY CEAORG] 110 td AU LAY OF groupsyStem

10 of jacks, wherein any given selected group of jacks is
required to raise or lower an object by a user specified
amount, the system being characterised in that each jack
is provided with a local controller for receiving
instructions from a remote controller and whereby each

15 local controller and the remote controller are linked by
a serial data link.

The second to fifth aspects of the invention may be
combined with any of the features of the first aspect.

20
For a better understanding of the invention, and to
show how embodiments of the same may be carried into
effect, reference will now be made, by way of example, to
the .accompanying diagrammatic drawings, in which:
25

Figure 1 shows a conventional multijack control
system; .

Figure 2 is an overview of a system in accordance
30 with a preferred embodiment of the present invention;

Figure 3 is an illustration of a front panel for a
remote controller for use with the system of Figure 2;
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Figure 2 is an overview of a systemin accordance 30 wth a preferred
enbodi nent of the present invention; Figure 3 is an illustration

of afr for a renote controller for use w em of -
Wo oA bEridiSuionid

gure 2; SUBSTI TUTE SHEE
MD 98/31183 PCT/ GB98/ 00002
- 8- Figure 4 is a schematic diagramfor a floor nounting
box of the system of Figure 2; and Figure 5 is a schemtic
di agram showi ng a Iocal 5 contror'ﬁhnel of a jack for the system of
Fi gure 2. erri tQ t here shown a conventiona
rrulgt i -jack corm'%‘llr%y%tjeﬁn q‘%&la&:q%g%agggm for Baﬁi?of mountdfgeach j ack.
Each | ocabox ovf ridhe psysterd 0of Rimnected dmd 10 the system by plugging in
an eighteen core flexible trailing cable 2 into a fl oor nounted
connect or node_box 3. The floor connector boxes 3 are connected to a
mai n di stF19i%e o bbk 4 bjchematiof diagnasd shewingos local

i nst &4 | at¢snedl S RLeE rwwclambﬂwﬂé %%%e%i dralrigiRleed .15 7. In the

case of a twelve jack systemas shown, this requires thirty six
separate under-floor cables of a total | engt h of perhaps 1,500 neters
and containirmxéﬁérrlng o dguhenll, ehees. is Ehewnnaieondéﬁtibhalion box

underfloor fg%geis cg%‘?l%éc ed &%?lgqi%end t Y‘?éf‘ dp%ﬁ?%}tllf?tf/oof

mul ti -vvayomtﬁﬂﬂittlﬁfﬂcoforﬂmhd-@aallonontrpénpanel 1 is connected to
10 the system by plugging in an eighteen core flexible
trailing cable 2 into a floor mounted connector node box
3. The floor connector boxes 3 are connected to a main
distribution box 4 by means of a fixed underfloor
_ installation of separate power and multicore signal cables
15 7. In the case of a twelve'jack system as shown, this
requires thirty six separate under-floor cables of a total
length of perhaps 1,500 meters and containing 216
individual cores. The main distribution box 4 is
generally situated at one end of the system and has the
20 underfloor cables connected to it, as well as having a
plurality of multi-way connectors for connection of remote
control panel trailing cables to connect the distribution
box 4 to a remote control panel (not shown). The number

of cores in the trailing cables is at least 70.

25 o

The under-floor cable installation is a major portion
of the control system cost. The main control panel
position is limited to one position on the installatibn,
usually in the middle of the train, but sometimes at one
30 end. Information provided to an operator is limited. For
instance, if an emergency stop button is pressed on one of
the jacks 5, by way of a hand-held emergency stop unit 6
(only one of which is shown, but which are provided for
all jacks 5) then the operator does not know which one.
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control panel trailing cables to connect the distribution box 4 to a

renot e owodsM1i8panel (not shown). The nunber of cor eBCTIGBOBR0NZ 5j | | ng
cables i's at |least 70. 25 The under-floor cable installation is a
nej or portion of the control systemcost. . The main control panel
posi.tion is limted to one position on the installation, usually in the
m ddl e of the train, but sonetinmes at one 30 end. Infornatlon provided to
an operator is linited. For i nst.amce, if an energency stop button is
pressed on one of the jacks 5, by way of a hand-hel d emergency stop
unit 6 X omddk oof vp wbi AI50 snetersn,iduteqinired ate pheukdamlfahe al
jacks 5) t operator does not know which one.
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PCT/ GB98/ 00002 - 9- A wal k of up to

150 neters is r%\{x@ poighesk @Jréréf@w e l&Uté ¥¥em in accordahceure 2 is
an overvr ew of salrquem i n, accor dance fF 5 é’ referred enhodi nent of the

present i nWEHRh c?n tof° esenk. INVERELPH:| el 21 are
provi ded theasyatie exf \M:Idun'aczk,s Lwalo controd Jegns 211 ayeoprovided

systens. c I oIIers 2 pr OVi h ectronic
intelli gen(%elsg})co a'%lfclé'%fg’?iol e':?%g ar 1‘%)o °ﬁ§‘e B&g‘%%%%tgy éaﬁg of a
serial nul t3xFtamset wbakh of the ﬂeqeﬁeommunQﬂlanKQIOLStpeowadnd

di stributi qp;px e‘.’le‘éftronlct h‘in’éb@.‘iﬁﬁeﬁcﬁysﬁﬁﬁ‘ | $11 eFHcﬁ'FtE:‘:%]] X%: 7% hapg hel d

renot e control unit 24 wh IsS”an i nt gent contr ol whi ¢ch can
be pl vtyed Htkedntogethee PBCEFaGGnﬁF%IQe?%rQQIqulsl FERnBeEWOXKs| ug and

socket |inkrie renidtay eiamteraﬂbbahelaof thélrﬁ'ﬂiﬁ PRSPt 16h WU O£t he
whol e syst: nﬂ Oﬁ‘lagl:gmledsysteﬁlals rep aceaci] yb pproggtll&lt .II.)SSIrteIm%rt]:e
control unit 24 which is an intelligent controller which
can be plugged into any of the local controllers 21 by
15 means of a plug and socket link 27 - thereby enabling a
single operator to control the whole system, or selected
jacks, from any appropriate position.

Trailing cables 22 are still utilised to join local

20 controllers 21 of each jack 25 to floor mounted boxes 23.
' However, the cabling installation is significantly
reduced. All that is required is a multicore signal cable
with a much reduced number of cores (11 in the
illustrationS) and a four core power cable. The

25 underfloor installation is also reduced in the same
mannér, there is now only required a two cable 1link
between adjacent under floor boxes, that two cable link
being a four core power cable and a two core system signal

bus. Individual 1local controllers 21 and the remote

30 controller 24 are connected to the system signal bus via
transformer type coupling and the two core wiring of the
system bus are in a "twisted pair" configuration to
provide good noise immunity. Reducing the system bus to

a 2-wire connection is possible since the signal structure

35 carried by it and the intelligence of the 1local
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Trailing cables 22 are still utilised to join local 20 controllers 21 of
each jac f | oor mounted boxes 23. However, the m]bggnno )
instalIa??%%m?gnéignificantly reduced. Al that is require |sza

mul ticore signal cable with a nmuch reduced nunber of cores (11 in the
illustrations) and a four <core power cable. The 25 underfl oor
installation is also reduced in the sane manner,-there is now only
required a two cable link bet ween %gjacent under floor boxes, that two
cable link being a four core powér *Cable and a two core system signal

bus. I ndi I the reppte 30 _controller 24 are
connect ed t%b%lﬁgb]s'!)llg gmz is:cgg}%é{aﬂéoﬁé;a%\? JaLO% ??ﬁﬁg?ﬁﬁﬁrtq’ FRELT SRy and
the two cor &nGPEPHEEtoinshsuctionysfoombtbearembheacontirelderpaidr ‘and
configuratigs tgrovide’ O%edq 41004 ¥ Skat LHHN b¥ckReGHCT PHet NEeRBE enlbus

to a 2- mnrg cgﬂnec%%on I s possible since the signal structure

carried by®°oPEEe intelligence of the |oca

SUBSTI TRITE SHEET ( RULE 26) WO 98/ 31183

PCT/ GB98/ 00002 controllers
21 enabl e each | BeGRuse ihe § SV EPYE RAYeTr c°r?§n§ﬂqapeﬁwﬁﬁ§ﬁpuctlons
fromthe repdi® sgnnegtuen Z@nuthe systempbusld&haNZédoreﬁcmﬁnthen back
to the remi@isted Qggr dffg 2 e ly four
power cores and a 5 ? d %nfreéggﬁﬁge?b oh ? qﬂlé%%atb tB?t he

2-cores of ¥hele und?ﬁrg%ﬁﬂrpﬁyﬁtSEVn&hpﬁ?eﬁﬁﬂaﬁgéaﬁlyabbnhecpa&bu¥ in the

whol e updercédedr and StRE) nééQSQoEOGJQEeCaﬁdaHarHQnS@ ﬁﬁﬁlbéglnﬁodﬁﬂcﬁnd the -
need for wire and term revi,ous nfresent W th

The. syat omBfe FPaavEosiy PEEREs el fhe.crnter) 65 £ispzel 't 38 wni o

it is nuch elimimpatsédr resulltanl downawsyseemf aidd Swhich it is much
easier to track down wiring faults. ' ' '

15 Each jack is connected to a central control ring via
twisted pair type signal connections. Each jack has its
own address which is set at the floor mounting boxes 23.
There is a two bit jack address and a four bit car
address. There is also provided an even parity bit.
20
Figure 4 shows the basic layout at a floor mounted
box with the system bus comprising a local control network
bus LON bus 40 consisting of control lines 41 and 42
(being the above-mentioned "twisted-pair"”) being provided
25 at an input end of a PCB 44 for the floor box 23, the same
connections 41 and 42 being provided at an output end of
the PCB 44. ' A three phase power connection with earthing
point being provided by a power bus 45. Address sw1tch1ng
is made via DIP type switches on the PCB 44, a first four
30 bit DIP switch 46 being provided for setting car address
and a second three-bit DIP switch 47 being provided for
setting jack address and parity bit. The floor boxes 23
are linked to the local controllers by a trailing cable 22
comprising a four core local power bus 483, a two wire LON
35 BUS IN 48B connection, a two wire LON BUS OUT connection
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15 Each jack is connected to a central control

ri n%ﬁ:\{‘i a tw sted
pai r typwo9sBtasal connections. Each jack has its oWETERIBO2\\hi ch | s
set® at t'he floor nmounting boxes 23. There is a two bit jack address
and a four bit car address. There is also provided an even parity bit.
20 . Figure 4 shows the basic |ayout at a floor nounted box
with the system bus conprising a |ocal control network bus LON bus 40
consisting of control lines 41 and 42 11 - (being the above-nentioned

"twi sted-pair”) being provided 25 at an input end of a PCB 44 for the
fl oor box 288Ctheasdnean addoesectconsed¢tiend 4BDbei ng Ifr owiiddd &te an

out put end. : 5 4 S C e%&r@}' A\ art hi ng
poi nt bei ng %?/?Jdaé%éﬁy_ a poﬁlle!?Aggg{:%@. Bﬁ%d?%@@@vﬁmst %ppng. l\gietsé.'rfagde Vi a
DI P type svferhiRuews iHinqcamy thatt thet sehematic gpanegtiang tth the being

Br_o-vi ded f'oédyﬁ%ﬁli Bue als A eSh tf?e 3ﬂﬂg@r§e(‘4f§i tﬂlfeee-gdriné_ﬁ:ﬁcﬁﬂ tch 47
ei ng provided,. for setti.n ac r.ess an arit it e floor
boxes utiljged; ﬁ'ﬁeﬁaf:&} lll?g:a{loc‘%ﬂnq'&ﬂﬁﬁfl ﬁ-é? s-;’) a¥'?r ﬁﬁlﬁtnf%l e 22
conpri si ng Infotherowertiscalitpshenldubeddezstoodwithatl EHe3Treni@ival N 48B
connecti on, WO, 3 U CtJ

soBsTi TUTE el SHTE 5%}5? %°%°3§?’%1%%&9 the system would not

PCT/ GB98/ 0O0beave a "gap" in the ring. - 11 - 48C, and an
address connection 48D. It wll be appreci ated that the system

bus (LON BUS 40)_conpri ses .continuous ring, and that the schematic
connect?ons to tHe nqgnt’s‘ifﬁ‘grﬂ’“&]’s‘m Fﬁethéngilﬁf‘g CEMoLe, &% tions 5
utilised aturgeh 24€cahayoltig olflergded | dnBot cahpatonié ngof thd n laddesdr wor ds,
it should b d,t hat er of iLyen | | _conjsoller
fromthe syg?xgﬁ?%ﬁéggn%ﬁ' Th?e 6’2‘@53355“zﬁanﬁegF?"?g.me%%%@e% Vid As
mentioned pthei twol orehesyrtrin hohd cebdee teoranyl selectedt groupayie
plugged intg,apy, 058 £ 4'&diGY1 one or more up to all of the jacks
15 at the same time. Which ones of the jacks are being
selected is determined by an address sent out by the
controller as will be described later.

An important feature of the present invention is that
20 any serial messages being sent on the system bus, which
messages are made up of ones and zeroes, will cause a
pulsing broadcast message signal along lines 41, 42, which
are, as mentioned above, connected in multidrop fashion to
all jacks. Correct operation of the jacks is conditional
25 upon proper receipt of a message signal. If any one or
more of the jacks are not periodically receiving such a
pulsing signal from the system bus then this means that
messages are not being received. A safety feature of the
system is that, those jacks which do not detect activity
30 on the systémx bus are arranged to automatically cut
themselves off from the system by opening power supply
relays. Further, the controller 24 is arranged to note
those jacks which are not responding and take appropriate
action, such as shutting down the whole system if

35 necessary.
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controllers 21. The controller 24 may send nessages via the two core

systen1 @iﬁkf to any sel ected group of j acks, sovﬂénﬁg gifobda’ 0! one
| _

ones of the

nore up- of the jacks 15 at the sane tine.
Jacks are being selected is determ ned by an address sent out by the
controller as will be described |ater. An inportant feature of
the present invention is that 20 any serial nessages being sent on the
system bus, which nessages are naga up of ones and zeroes, will cause a
pul sing broadcast nmessage signal al on imes 41, 42, which are, as

t d ab I s._Correct
(r)rggria'?lngn gf O;/ﬁglgggggcslt gﬁz:%%d%onaﬁgggﬁggpgﬁ FgBﬁF Pg é:lﬂﬁtc]cﬂ %{l nmessage
si gnal . |poanyoéﬁér§r21 ofptheofjacks j2iks Eaehn@pqak|thtnnl§erece|V|ng
such a raekﬁv&g $he" a1 drf08 té\&ﬁ&étw ?Hé iBealt Bb%eﬁ.r'?%% e,

nmessages are_not A saf ety featur syst em IS

received.
that, thos®&ONaPRS %l‘g%d&‘%t buse paty 4§6t apdt ad @BES%WQW%‘S/%QTE%%S are
ar r angsd t piauteadliagl kbebles 22 frionaeley §1ddd nduliBddicnes ibRdy openi ng

power suppég relays. Further, the controller 24 is arranged to note
t hose jack§~Wwhich are not respondi ng and take appropriate action, such
as shutting down the whole systemif 35 necessary. WO 98/31183

PCT/ GB98/ 00002 . . = Figure 5
shows the |nternaF g??ﬁ%t?#%e%)a ﬂf conneFted flggﬁgizF?ers EﬁP(ﬁp The Jacks

25. Each FsaBffesmeroflefor suppdyingea mgsiusieghsodtagep $uppin e | ocal
power 1pus 483ocal cohEEmePCBnSQSBf %@H Q%%aﬂuho$§&o§ﬂ@raqu%%ﬁ Gnection

48d 5 wvia trailing cables e fl or poun node oxes 23.
The power ﬁﬂgpi %ﬁnﬁﬂﬁﬁé&F %?st sY+d &Bﬁg contagtors mer 51
for supplyBBg,alowdncedntebtags §Bppbmdtma1@e eontaakorens3®. P@ReS2 of the
cont act or sEHreE" kAt  sap. 0 BBLY ARITEIT RS SheRfAr Ry St ¢
outputs E, L and R of the local control PCB 52. The PCB '
15 52 also has connections for an emergency stdp butten E.
Connections 57 for an array of external sensors for
detecting conditions such as nut wear, up and down
movement, possible obstructions, on load condition and on
stand condition are  provided. Input LON in is also
20 provided on the PCB for connection to bus 48B, input LON
out is provided for connection to bus 48C and input
position address is provided for connection to address bus
48D.

.25 Individual push buttons are provided attached to the
local control PCB for providing a manual ralsellower
function and a lamp test via connections 54, indicator
lamps are provided via connections 55 and connections to
allows the plugging in of the hand held remote control

30 unit 24 are provided at connection 56. |

Figure 3 shows a front panel of the hand-held remote
control unit 24. The front panel includes menu up 31 and
menu down 32 buttons. An enter key 33, mute alarm 34 and

35 raise/lower buttons 35, 36. It also includes a three-way
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three contactors 53E, 53L and 53R are controlled by outputs E, L and R
of the wosdnsstrol PCB 52. The PCB 15 52 al so has conREE/GBS$E08H, an

energency 'stop button E. Connections 57 for an array of external
sensors for detecting conditions such as nut wear, up and down
novenent, possible obstructions, on |oad condition and on st and
condition are provided. Input LONin is also 20 provided on the PCB for
connection to bus 48B, input LON -0 is provided for connection to bus
48C and i nput position address is provided for connection to address
bus 48Rey 8Witch 37ndott ddesignabBihgt tofi, arkoqaloviated asématéed to

t he | ocal n.t ol -P pr NRQU I I sg/ | oywe. nction
and a | anp otpgg:t ‘{a 'cong?c‘{é)%]hs %Idé%%o cat’or %Sé‘?arﬁ%és a%gi%‘?ow %gd Vi a
connect i onsoB&redd.esorkreche opdugged inkol @Ry t haclpl aggiasg tion #Pt t AB hand

hel d renot § GRG0l nddgnni bf24tﬁé€ P&k deEgH GARRANCEQN SOremote
Figure 3 shows a front "panel t he hand- hel'd renot e control unit 24.

The frént PREFRLLAN d@esf%rﬁp%ps%%n and GRntkRh 25 ARYtBRE. OAn enter

key 33, nmuihre groups amdjasksras sedduoied bURadingd andblowekingsofi ncl udes
I%CEI'?EEESS%%’GG? aJ\./v\gj?sB J.nvgfves the activation of 13 group %yfg\lﬂft ch 37

for desi gngeicky @elr, cargcihexedorendueing opprraationntherel dsadlwapsr ati on

is used taone@d. QWr Egﬁh %cﬁ%‘# % etfn;éh %%o%%%egokﬂt QnaEan%EJE SO as

to set an I nstance
oper atlifon P’sltﬁ’ortll%@té\ﬁredﬁ‘%‘ﬁ &fd thé - any one or nor e groups of
j acks as required. Rai SI ng and | oweri ng of cars al vvays i nvol ves t he

activation of a_grou f S_per car t.he durlng operatlon
there is al Ways'191 éa)l ﬂﬂ?%rpﬁggﬁgf‘g :{be %‘%ﬁ% FoPk
concert 10 moxet kaxiseodit Retraankshbéh t dwce @ﬁmd to be liftedhmay be aI SO

provi ded alé%%doigl %@ %?é@@ivgﬂﬁ S1ect jack groups. There is also
15 a display 39 for displaying menu items and status
information. The display 39 is typically a four line by

sixteen character LCD display. Menu functions which can
be displayed may include twelve functions, nominally
referred to as OPERATING, SELECT CARS, FAULTS, EMERGENCY

20 STOPS, ON-LOAD, ON STANDS, CONNECTED, OBSTRUCTED,
OVERLOAD, NUT WEAR, HI LIMIT and LOW LIMIT.

The various abovementioned menu labels correspond to
the following functions:
25
Operating
Indicates that the system is raising or lowering
jacks with no problems.

30 Select Cars
This menu function allows the selection of cars by
using the keypad 38 and shows those cars which are
selected. As noted previously each car Cl to C12
corresponds to a group of four jacks, since four jacks are
35 needed to raise or lower each car and since each group of
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nore cars of a train which are desired to be lifted may be keyed in to
effectiv ct jack groups. There is also 15 a disp ,
{WosAflsS . . (ﬁsgﬁm@g <

di splaying- nenu itens and status i nformation. The

typically a four |ine by si xteen character LCD display. Menu functions
whi ch can be di splayed may i nclude twelve functions, nomnally
referred to as OPERATI NG, SELECT CARS, FAULTS, EMERGENCY 20 STOPS,

ON- LOAD, ON STANDS, CONNECTED, CBSTEECT OVERLQAD, NUT WEAR, HI
LIMT and LOWLIMT. The VarfolUs aboverrent i oned nenu | abel s

correspond 0. t II n ctions: ,

| ndi cat es that 2FKE g%?tdgm 'S ?g?zé#ﬁ% o} PB&EPPHQ on?% ?%E}guW?% &

probl ems. neededctecdegignate any grotp ofehu function allows the

sel ection of cars by usi ng the keypad 38 and shows those cars which are
sel ect ed. As. noted previously each car C1 to Cl2 corresponds to a
group of fdﬁléﬁétks since four jacks are 35 "needed to raise or |ower each
car ands si nce eagferylthiis Hunction i\80sededtdd3d the memory shows any

PCT/ GB98/ 00, 4 jacks needs
to operate g?l%ufrﬁ s"f}h"c%rﬂveorﬁe%tﬁﬂﬁt?re‘i' needed to desi gnate any group

of 4. Faults 5 When this function is selected, the nenory
shows any by Ss h have been registered. Emer gency St ops
I'f any of t%‘ef'%é?ﬁ p buttons 26 (of Figure 2) 10 have been.

activated this meh@muRst Fbﬁ GRErgeng¥ Stamikittons 26ndofeRigusecdy are
conceryred. havd théehadt Ded€ed Oy menu function will reveal which

emergency stops are concerned. Although Figure 2 only
shows one hand held emergency stop unit, it will be
appreciated that all of the jacks 25 have an emergency
stop unit associated with them.

15
On Load
Indicates the condition where a jack has been put
under the lifting point and raised until it is just
supporting a corner of the car.
20

On_Stands
This menu function is a provision whereby a group of
cars can be lifted and the car bodies supported on fixed
stands. When the bodies are supported n this way, the
25 remote controller is informed and the jacks may then be
re-employed for lowering any one or more bogie from the
car.

Connected
30 This function shows which local controllers the
remote controller 24 recognises as being connected to the

system and communicating with it.

Obstructed
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shows one hand hel d energency stop unit, it wll be aggreciated t hat

all of twe9sati8s 25 have an energency stop unit ass h t hem
15 ‘On’ Load I ndi cates the condition where a jack has been put
under the lifting point and raised until it is just supporting a
corner of the car. 20 On St ands This menu function is a
provi si on whereby a group of cars can be lifted and the car bodies
supported on fixed stands. Wen tilse -bodi es are supported n this way,

t he 25 remote controller is informed and the jacks may then be
re-enpl oyed for Thieri fgnenyioone stvowsor evhieddiesr f romgilven jaakar .has

Connected 30, untsgeasanf BB%H:H:BP:t:.@g %J\é‘!@ltc 'd%ga it shpiadde

remote conttory recogni ses as connec to the system and
comuni cat i REWRFLRg; ¢ . . Cbstructed
SUBSTI TUTE SHEET (RULE 26) WO 98/ 31183
PCT/ GB98/ 00Q02 - 15 - Thi s
functio sggﬁﬁlgﬁﬂether a given jack has encount ered an
obstructi ng obj ethisnoenui tinction whdws any Haeksi mhich @res dreiray

overloaded.

Nut Wear

10 This menu function shows any jacks which have a worn

nut configuration and may need replacing. Each jack is
provided with a "nut wear" sensor.

15 This menu function reveals the upper limit set for
raising the jacks.

Low Limit
This menu function shows +the bottom 1limit €for
20 lowering the jacks.

There will now be described the means by which
messaging and function commands take place in REMOTE mode
between the remote controller and the individual local

25 controllers 21 by means of the LON bus 40.

The network message protocol is organised to ensure

operational safety to give a failsafe type of operation.

In order to ensure operational safety it must also enable

30 synchronization of jack heights during 1lifting and
lowering.

Failsafe

The fail safe features are ensured by means of a
35 fixed master/slave message protocol. The master is the
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This menu function shows any jacks which are being over | oaded.

Nut V\éar‘fvé(;sql83 This nmenu function ;hovxs any jacks.v\hige.l.m g2\Cr N ;
nut configuratiron and may need replacing. Each jack is provided with a
"nut wear" sensor. H Limt 15 This menu function reveals the
upper limt set for rai sing the jacks. Low Limt Thi s
menu function shows the bottomlimt for 20 |owering the jacks.

There will now be described the neans ?g whi ch messagi ng and function
commands take place in REMOTE node ~ “BeTween the renote controller and

Q he individ | f th .

i EI'hg Ingt :/vc\;lr Fgﬁggfgé?)%%‘g?é%?t%@& o?e%%hizols]fe%egej% ?grte i]]'éngrs%i g%%lh safety
| to give a falavefkasypandiquspeddriess. which| s clekgrnin &hepapdei onal

| safety it nysg fﬁ?& WHESh €180 s ) 2 'd%%cﬂ%eﬁ}%ﬁ?g??bggkgi?ﬁu“ ng

lifting and, ower I ng. Failsafe . . eat ures
are ensuredWhbyh neBRUE? at85 (A% PNFI%r fRidPALRes OREEASAG 0cOFRE The

- master §S tHGllowing message sequence is peRDMmEd kilviyE 26) WO
98/ 31183 PCT/ GB98/ 00002

Firstly, the remote controller 24 which is plugged
into any of the jacks 25 by plug and socket arrangement 27
sends a broadcast message via the LON BUS to all of the
10 jacks. The message contains a system function command
element and a jack "status request” element. - Each jack
which receives the message complies with the command and:
sends a reply to the remote controller. The mesSagé
contains an element describing the jacks’ status and

15 measured height.

When either all the replies have been received or a
preset time period has elapsed, the remote controller
sends the next broadcast message. If any one of the jacks

20 has not replied to at least one of the broadcast messages
within the preset time period, then this next command
issued by the master will be an emergency stop. If any

, one of the jacks has replied with an emergency stop

| status, then the broadcast command will also be emergency

25 stop. If the height difference between any two of the
jacks exceeds a preset value then the broadcast command
will be emergency stop.

Bach jack which receives the message will comply with
30 the command and send a status reply to the remote
! controller. Any jack which has not received a message
s from the remote controller within a preset time period
i will perform an emergency stop itself, as previously
described. '
‘. 35
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- 16 - renote controller and each of the jacks are slaves. Each
sl ave hawoasmetssue address which is determnmined by the no®CT/GBISOMIX | nto.

which it" is plugged, as described in association with Figure 4. To
ensure failsafe operation, the 5 follow ng nessage sequence is
perf-ormed repetitively. Firstly, the renote controller 24 which
I s plugged into any of the jacks 25 by plug and socket arrangenent 27
sends a broadcast nmessage via the LONBYSto all of the 10 |jacks. The
nmessage contains a system functi on conmmand el enent and a jack "status

request” el enent In Ehehabavie way, Wi cdny edmosasaliiei exe sarsedebapteds with
e COManCrg Phe rem3E0 %o tEPldy (G I f SBIG G8TLEBLEELY pulBofRosage

contains an-eléenen escrl S an nmeasuared hei ght .
Wien eit her recpived Mﬁ&hk&;mageV%@ehlmecéheédt@eefemthN@@ﬁﬁrth%rperlod

has el apsedtr&B@eEQ”ﬁheeﬁeﬂbéﬁE?eéto ﬁﬁéf‘éa& hffnsis§ ?aeedmféh npgsage. |f
any one _of the jacks 2 hasS, not rep fed to at | east one of oadcast

nmessages$ exRFFﬁﬁﬂgtﬁehEP@Qﬁﬁﬁﬁlﬂ?ﬁﬁQQQMfrqmmﬁpﬁkﬁ%ﬂ?ﬁ&tcﬁﬁﬁﬁ%
| ssued by t @eesnaber receliveeignthenr gratyjacRpwillfiesglf pevfiermfanhe

jacks has repl| Lt e C top t b ast
conmmand mﬁl?ﬁgkggngg gﬁé.gencégg%lgs thﬁ'F§F%§&h%| ﬁ?gégpggréﬁgggbetmeen
any two of cbwpletelyafrilsnfeeds a preset val ue then the br oadcast conmand
wi ||l be energency stop. Each jack which receives the nessage

wil | conply with 30 the, command and send a status ,reply to, the renote
controfPer.  AnyOpgcRaVkLERLRRIYNéNVRREEVOcBeaturesuich cOnEribnteR renvte

control | er ot htlﬁ'eaﬂéflqﬁ‘sﬁfdlﬁﬁtﬁ@él OSf the WopbrRELOAr M AN tAHERI JEREY St Op
itself, revigusl I bed. 35
SUBSTITUTE %ﬁEE?nFﬁ %é fgpa cast messages from remote controller 24
(the master), is detected by all properly operating local
controllers 21 and those local controllers are thereby
15 triggered to provide an internally toggling signal to
power a safety relay. Each time bus activity is detected
at the local controller 21 the output to the safety relay
toggles. If messages on the bus are detected within
predetermined time constraints then the safety relay
20 closes and remains closed. The safety relay may have a
hardware construction based on a capacitor network such
that if a regqularly toggling input is not provided the
voltage held by the network will decay and the relay will
trip to physically shut the power off at a local level
25 (i.e. perform an emergency stop).

Synchronization
To ensure adequate synchronization of all the jacks
a height adjustment procedure is adopted. The measured
30 height of each jack is sensed locally via appropriate
sensor inputs among array 57, and output to the LON bus
40. Each local controller 21 monitors the LON BUS 40 so
that the height information of jacks transmitted on the
LON BUS 40 is continuously compared at a local level with
35 the height of the jack of the comparing local controller.
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- 17 - In the above way, if any abnormalities d by
t he ren&pgpggﬁ??oller or if areply is expected but not ﬁ&ﬁugg%gﬁéﬁd'mﬁthin
a given tine then the renote controller triggers an energency stop,
whereas if any jack which was 5 expecting a broadcast nessage fromthe
renote controller does not receive it then that jack will itself
perform an energency stop. In this_way, the systemis designed to be
conpletely failsafe. 10 One 5aﬂ§i6ularly I nventive feature which

contri butes to.the.failsafe.nat y.e of th erati.on.is.that the

| ssuance OfISrSQSC&gFg%egggéggiﬁan&ﬁgﬁﬁt&5@ n%&&iﬁﬁlQEf di Ffﬁgcﬁhsxer),

i s det ect edbbyweeh anypef | thepether njadke 25 and ddst'r gldak exeeedisd at hose
local Contrgkggéé A&rdCralvh 13t 1560887 o @sBAQY UEoandd! Heh@leey
toggling signal to ower a safety relay. Each™tinme bus activity is
detected COBErPhteFoddt controller 21 the output to the safety relay
togglessg |If nmessages on the bus are detected within predeterm ned tine

constraints then_the safety rel ay, 20..cl s, and r i ns. cl osed. ,.The
safety rel ay mayI#a earemgt?la?%'&’é’“gl]c%?‘fdﬁ iag'ﬁ“g%?ea’yor?nﬁ Oip £BEt or
net wor k suchocal tbatrofilerse@ldl srhat ttheye nigs i apbheightndisprepatey t he
vol t age hel ‘the net | I Wi ri gaet O
physi cal |y gﬂg%{ t%e %%m%%%?&%%sgefg%aféﬁ%e%%ﬁﬁ %'%(i .ﬂeé.rf[?grn}etgr mgasn

emer gency sfep}ows. Synchroni zati on : To ensure adequate
synchr @gi zation of all the jacks a hei ght adjustment -procedure is

adopted. The measured 30, height of each jack is sensed |logcally via
Sooropriate . ELHEBEYS nHHE BABRESA SO ASLL e, BB { DEORICRER bus
40. Each | onessaget ol ladrl Af nbhet gaskshe L¥hé Bhesddgsocontalihat thiee hei ght

o oreGhot PSH°pLERBAN 5B ddiirren WALSHE Al peGRel LUMUELY |
| ocal contrbstatus request" element is included as before.
15 o
Subsequently, each jack which receives the message
calculates what the required height should be, complies
with the command and sends a reply to the remote
controller. The reply message contains an element
20 describing the jacks’ "status" and "measured height". Any
jack which has not received a message from the remote
controller within a preset time period will "emergency

stop" itself.

25 Next, the remote controller sends a broadcast message
to all of the jacks.

(i) If all the jacks are not stopped at the required

height then: the message contains the function
30. element "go to the required height and stop". The

"status request element" is included as before.

(ii) If all the jacks are stopped at the required

height then the normal message content is resumed.
35 '
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- 18 - wooessil3the | ocal controller finds that the hei gRCT{EEIBEIERCe

between ‘any of the other jacks 25 and its' jack exceeds a preset |evel
then it sends a nessage to the renote controller 24. 5 | f
the renote controller 24 is alerted by one of the | ocal controllers 21
that there is a height discrepancy then a re-synchroni sati on operation
is perforned as follows. 10 - 19 Firstly, the renote controller
sends a broadcast nmessage to all of the jacks. The nessage contains
t he function(tiéyedf apgy bher efuithed jaekghthaznchod (Eplieheco at "status

request” el enment . Ls.LN S re.. .15 L S nt ach jack
whi ch receives tfliégrsr%séégcejgfl t%ec%%{:o%ldg:tagi ivatigatdit] ngﬁfﬁgfa'[?%eé%%%&% houl d
be, conplies tieh periashmmbhenanthe eademandeptill obehe" emengency

control ler. Thgtopepl y nessage contains an element 20 describing the
jacks' "status" and "neasured height". Any j ack whi ch has not received
a messade fromthe renote controller within a preset tinme period will

" ener gency sfep) i1seldny ode of tHEXjadkide haBDOtLegPibAOClYEEhSends a
br oadcast nessage to all_of t@etback% d%i If _all_the jacks
are not stopped SPeFASRF¥q iRy Scatus, thep Jthe prpadepst cummand it ains
the function 30 will bel emergeégoyt stop®.requi red hei ght and stop". The
"status request element” is included as before. (i) If all the

jacks are stopped at the required hei ght then the nornmal nessage
content®is resunt¥) Z& the height difference between any two of the

jacks exceeds the preset value then the broadcast
command will be "emergency stop".

In the above manner, if all of the jacks and remote
15 controller are functioning correctly, the jacks will
proceed to raise or lower in steps. The required size of
the steps and how they are reached is stored in local
memory of each of the local controller PCB’'s 52, and it is
this information which, together with information on the
20 current height provides basis for the "required height”.
Whilst raising or lowering is performed stepwise, the
system works so quickly that, in fact, when the system is
working correctly it functions in a practically seamless
fashion.
25
It will be appreciated by a man skilled in the art
that the abovedescribed system has a large number of
advantages over prior systems.

30 Firstly, the wunderfloor cable installation is
- significantly reduced, a two cable link between adjacent
under floor boxes being all that is required, one of those
cables being a four core power cable and the other a
twisted pair system control bus. |
35
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19 - (ii1) If any one of the jacks has not r | at
| east one o? tﬁe broadcast nmessages within the preset #%H%hﬁﬂm?ﬁ%e
period, then the command will be "energency stop”. 5
(iv) If any one of the jacks has replied with ener gency stop
status, then the broadcast conmand w |l be "energency stop". 10
(v) I'f the height difference between agx two of the j acks exceeds

t he preset value then the broadcast command wi || be "energency

st op". I alqv jacks and repote 15
controller are ?%n@%%%n ng??%%%&ﬁcal%ﬁt Téiﬁé Sfq | Since gB@ﬁSd to
rai se or | %8 9Mmlyisips di mlmssllz!et@fe WhOltehGYsttepsthﬁﬁ taw t hey
are reachedqip §é066d0h5|d333d and "BRB' Yie@l &N wird Ngnd OtakmenaLrol | er

PCB's 52, and JS . st I nfo natlon whi ch, together with information
on the 20 Qﬂﬂb%ﬁ&nQKﬁiﬂﬁ ﬁW%Rﬁ - basis for the "required height"
Whi | st Faising or lowering is perforned stepw se, the systentmorks SO

qui ckly that, temis wor Ki correct
functions in a pﬁ%ﬁflcd¥¢f %?%%% Elze?agﬁ?oﬁlgﬁéggcan£iy re¥?°ﬁf|l be
appr eci at echm;/ ’ahqaq Soirl Ititﬁ i nemh’eeappntroltlhat arec elbimvinketsed | bd system

has a larg prior systens. 30
Firstly, ?%e underetoor cable |n§ﬁ¥$%at|on S significantly
reduced, a two cable |ink between adjacent under floor boxes being al

t hat iB0requiredtheneholet bpatn or s@@@ﬁa&ebejm 3c5rQL!5eC§6ﬁt§6!\Eédcab| e
and the Otr?iom any jagﬁ égghﬁf%ﬂ, XEtSB%EQQ 0be.mg abfe to wander
from jack to jack with the remote controller.

The keypad and display of the remote controller give
15 the operator complete information on the status of all of
the jacks. '

The system is completely failsafe with automatic
~ synchronization of jack movement.
20

The system can allow for further expansion with no
difficulty as long as the power capacity is adequate.
Additional jacks can be linked onto the system and the
remote controller sense their presence automatically.

25

Although the system has been described as being for
particular use with jacking systems, it will be
appreciated that the general principles described may find
application in many other fields, whereby each local

30 controller controls a dedicated sub-system which might,
for instance, be an elevating platform system.

The reader’s attention is directed to all papers and

documents which are filed concurrently with or previous to
35 this specification in connection with this application and
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- 20 - wo9s31183 The wiring is dramatically sinplified, PET/GBISRU02 e

are’ only six different cores in the whole systemthey can all be

col our coded and the need for wire and term nal nunbering is
elimnated. 5 Jack trailing cable sizes are significantly reduced
and those for the renote controller are elininated and repl aced by a
smal | data cabl e. 10 The whalepirain or separate cars can be
controlled fromany jack position, an operator being able to wander
fromjack whiehk aiteh bipaenient)be pﬁbtlmél einspection wiksh keyphd and

di spl ay of t nt give the 0 ator f,ormati on
on the stats #rﬁ%t ér?é gﬁeac ot nts a1l T cé‘y n%?ﬁ'ltse %{olﬁpl etely
failsafe vmddcmmsatane mcorsannﬁte@hﬂmtamnbcyr Hefelremeesnent .

The system can allow for further expansion with no - difficul ty as |ong
as the power capaC|ty I s adequat e. Addi tional jacks can _be |inked onto

the syftem and #Hd Of thateateres Aisflessdcinnthispppeehfication
autorratical(lihczﬁdmg any Alatdw@uﬂbahmrﬁg/stcembms beabstasd¢t begnas bei ng

Lhat the" gERATYR e PRRLSTLCht | B RS MtRPe R BFY c e nohany.
a e g i‘nc € ap c n ny
ot her fiel dmomawdaa@idsadal &y beocgpmblined donanyl sombindtianed

sub- syst emyhi eyat system
The rgader s a enr%c?l?);r\lrllastlcﬁx{ré;ct e%'sét gé\ge}eg’%tggoﬁé %E éﬂggpkg%ﬁ?ghv\% ch
are filkd lPrI’r EhERs \aneh Wyl (ﬁ!@lt@l@@- this specification in

connection with this application and

- Each feature disclosed in this specification
(including any accompanying claims, abstract and
drawings), may be replaced by alternative features serving

15 the same, equivalent or similar purpose, unless expressly
stated otherwise. Thus, unless expressly stated
otherwise, each feature disclosed is one example only of
a generic series of equivalent or similar features.

20 The invention is not restricted to the details of the
foregoing embodiment(s). The invention extends to any
novel one, or any novel combination, of the features
disclosed in this specification (including any
accompanying claims, abstract and drawings), or to any

25 novel one, or any novel combination, of the steps of any
method or process so disclosed.
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to publi spg%tlon with this speci fication, and thecgontents of al-

such papers and docunments are incorporated herein by reference. 5

Al of the features disclosed in this speC|f|cat|on
acconpanying clainms, abstract and an

th
of any method or process so disclo gd nay be conbnumll ﬂlﬂ“ﬂ IUll
conbi nat i on, except conbi nati ons™Whér& at | east so
10 and/ore§¥££§%are mut ual | y excl usi ve. Each feature discl osed

in this sp tion (i ncludi ng -any acconpanyi ng cl ai ns, abstract and -
drawi ngs), tmy bs rmpltipoinly smondmedti spstemt wwampsisingg a15remb$esame,
equi val ent g5n8lg1318F %&BPQéeP##¥d¥¥%f”$¥ei§E¥1 c ﬁﬁfﬂf&hr ihe

Thus, unless expressl X herw se, eac ature dlsclosed S
_one exanpl ele@R¥ gpntro legcheing cepnested tQuURVEPERPNOFYSERM BMSfeat ures.

20 5 Thenénveambee l&oﬁ@&dmxaﬁw<Héﬁhq<)aﬁﬁaﬂ5§@JIsoofbfhadcast
f or egoi ng enbodlneF tion exts nds Qne, or

any novel cHRBFHYT ﬁéngd?otﬁéiaﬁﬁﬁ (HPUPS O gsgﬁcﬁﬁ FHP§ EESFFIC&tIOﬂ
(including ang to areoepueylngathalntnfabmataon afidonir aseids) localt o any

novel og ? fgysnovel conbi nati on, of ‘the steps of any met hod or
process so disc

10 2. A system according to claim 1, wherein if
communication between the remote controller and a local

controller from a selected group fails then an emergency
stop is performed. a

15 3. A system according to claim 1 or 2, wherein the
remote controller and local controllers communicate via a
serial data link.

4. A system according to any of the preceding claims,
20 wherein each local controller is arranged to control a
sub~-system.

5. A system according to any of the preceding claims,
wherein the local controllers are arranged to broadcast

25 selected data to the master controller and other selected
local controllers.

6. A system according to any of the preceding claims,
wherein if any 1local controller fails to receive

30 instructions or data from the system bus within a given
time period then that local controller will perform an
emergency stop.

This Sheet Has Been Replaced
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- 22 - CLAI M5 1. A multipoint control systemconprisin a
renote wo9smsmssoller and a plurality of local controll e PET/GRIZM000 | ocal
control l'er” being connected to a common system bus;

controller being arranged to broadcast inStLH@hﬁE S sel

t 0 ec
groups of said local controllers and to receive It&"
I ncl udi ng information necessary for the sync .

hos

operation of subsystens of the Lo@gl —controllers, erein
subsystens conprise jacks and the information necessary fo
synchroni zayi on Angystem bheicordinf d:romampnof,onher @neg:edmga cgllazmshei ght

whi ch has c by ha i_at ed . c roller,
t he systen1§§€ﬁéf ur ?gh {odal %é?g%?gﬁF%eﬁgl V%% Iolﬁﬁﬁ%éﬁgg%ller S
provi ded 15sigpal i$ arpanded b éﬁSPmdr'emtbe cm@bq:le@nhﬁglber
connected, such that the renote controller nay be connected to any
| ocal controller mrthln the systegm system accgggiqg} to
claim 2, &hereln sygtep At ith Séﬁ\?oé'ennhew#‘%ﬁ%%’é t rgty

a | ocal sébetted! Ebcaloabatsetteeredagueunof &Ids‘pohldEItoal‘tWejm’w

The 25" ForBPRCEahtes FhrTn | SESAETRAEIT o ach, Fhai Y omte o1 1

seri al dat aconbkoller ls4arr¢n§?dtbﬂ1Bgcﬁmnmngntemengen¢Ytﬁeopreceding

ed

and

cl ai s, mherein each | ocal controller is arranged to control a 30
sub-syst em gstenraccordlng to any of the preceding c|ains,
wher ei 80t hedt ocab EBﬁP?’BI EFSTdiBgatPaAf¥d Ofo Hediic stto 8, MK dat a

to the mastgighadsr dldfisrddted hoh SHeCckgdtéh vl abompribe! IWirfary
signals which, when the bus is active, manifest themselves
as pulses.

15 10. A system according to claim 9, wherein each of the
local controllers is adapted to receive the pulses from
the system bus and, if any local controller fails to
receive such a pulsing signal then that local controller
will electrically disconnect at least one component which

20 it controls from the system until such time as the pulsing
signal is being received properly.

11. A system according to claim 10, wherein the component
is a sub-system.
25
12. A system according to claim 9, 10 or 11, wherein if
signals are being received correctly from the system bus
by any particular local controller, then that 1local
controller is arranged to internally generate a
30 continuously toggling signal.

13. A system according to claim 12, wherein each local
controller includes a capacitor network whereby the
toggling signal serves to maintain a given vbltage'at an
35 output of the capacitor network, so that if the toggling

This Sheet Has Been Replaced
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- 23 - 6. A system according to any of the preceding clains,

wherein | ocal controller fails to receive insﬁﬁﬂe bs r. data
fronrthéhéfs éﬁ#bus within a given time period,then t ath?ocdij
controller wll performan 5 energency stop. . A system accordi ng
to any of the preceding clains, wherei n each Iotﬂnmm , i ch
recei ves a broadcast signal is arranged to resp m, m
controller. 10 8. A systenracco;g ng to claim* 7¢ whereis any
sel ected local controller fails to re nd to the renote controller
within a Pradelar m ge ri t eno r |s arranged
to perform a eare}"erggng‘&:e g%gefétga’ htehé ?&?P&m%’g %‘& n%a?% Vrof
claims 5 t aedwontke wsili dec¢‘=l§1-gnal s transnmi tted on the system bus conprise
bi nary signals mhich when the bus is active, manifest thenselves

as pul ses. A system according to _claim9, wherein each of the
| ocal cont rldll | efs Sﬂ’§t§8‘aBF€8rflbn9ef:%|Wt9fe FAidss 12r 8 13, YhRxXeld em bus

and, i fs angHeoddcalordortdeildm Izse]tyo upon ricoeei v ee Sl mg i gnaly €6 gnal
then t hat

ont.r.o r igally disconnect | east one
conponent \HFO%r%é:e & Jtcrﬁ.na olpo“?er‘lo éy’s e’r%r.f}ﬁtfl %rtfcxf'fﬂt?‘ireb%s t he
pul si ng glsvregnéroqad contgoldesi tbenpsnpesYﬂems undez . the sgenrehccor di ng
to claim1l r3 Fond: t system
accordi ng 1?’ 0 C SO&Qg EBH?¥B§V\EEI‘%I.I’?I | l%/aslﬁsndanr'sec nnén%t?ﬁ\cer ved
correct|y fEXom t‘?ﬁ\?-@ym@urce by any parti cular local controller, then
t hat Iliqcal o

15. A system according to claim 12, 13 or 14, wherein

each local controller is provided with output means such

that if the voltage from the capac1tor network decays

beyond a certain level, the output means is operative to
15 perform an emergency stop operation.

16. A system according to claim 15, wherein the output
means comprises a relay, whereby the capacitor network
provides an energising voltage.
20 _
17. A system according to any of the preceding claims,
wherein each local controller is provided with an input to
which the remote controller may be connected, such that
the remote controller may be connected to any local
25 controller within the system.

18. A system according to claim 17, wherein the remote
controller is configurable in both a local mode in which
communication with only the particular local controller to
30 which it is directly connected is enabled and a remote
mode in which communication from and to the remote
controller is made with each selected local controller.

 This Sheet Has Been Rep
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- 24 - controller is arranged to internally generate a

cont i nuowobgr3tiegygl i ng si gnal . 13. A system accor di RGTIGBISNON 12,
wherein each local 5 controller includes a capacitor network whereby
t he toggling signal serves to maintain a given voltage at an out put

of t-he capacitor network, so that if the toggling’
generated, the output of the capacitor net wor k \M"ﬂlﬁl’mﬁ"{mm 14. A
system according to any of clains 12_.0ps13, wherein * ¢theé |[#cas =
controllers rely upon their toggling signal to provi de el ectrical power
and if it iB9NOtA gepstamedcbyrding toi \aay |@fatheopireeklithqgt kdaits- syst ens
under the 1 | I er,_ar utQ

di sconnect gtgz;]éfeoir% glrlnet hgtsq; ?J“OV\lg/eiggsourQH'Qéé wri.ge% Jggﬂ% %y(%&reg ing to
claim 12, Baix" iypetrenfiguratiomrh | ocal controller is provided with

out put means such 20 that if the voltage fromthe capacitor network decays
beyond a certain level, the output neans s gperative to perform an

emer gemty st®p o‘be?’é?‘f‘%}h according to claiBmldecYhBLRED: STANSLRATPST wher ei n_
t he out put é’&zpm:ags &@rrputaﬂsmedel'a&y vbahely t iediapp@iaddr Debwdr k

provi des an_e I Nng Vo e. stem agcor di ny of the
pr ecedi ng 4 %&gifersgmci etfalﬁe t%eé“?%erm‘f(g‘tﬁﬂﬁ %"r q%dﬁ&?iﬁ’e i n both
a 30 local node in which comrunication with onIy t he partlcular | ocal

control | er i mff%}{] died Sacl ﬁf:’fﬂ% tgP’Hle‘aCitnf% br any B3 @1%‘1::{%”‘1 g enote

node in whic |cat|on rom control l'er s made
with edth sleﬂec@@dapseafiant theggtop| Mhereim a flbre optic link is

provided.

22. A system according to any of the preceding claims,
_ wherein the status information includes information
15 necessary for synchronisation of operation of sub-systems
of the local controllers.

23. A system according to claimlzz, wherein the sub-
systems comprise jacks and the information necessary for

20 synchronisation includes height information concerning a
given height which has been reached by a jack associated
with each local controller.

24. A system according to claim 23, wherein each of the

25 local controllers controls a dedicated jack and each local
controller is arranged to broadcast the height
information.

25. A system according to claim 24, wherein broadcast
30 height information from one local controller is received
at each other selected local controller and a local
comparison made between the broadcast height information
and the local height information. '

This Sheet Has Been Replaced .
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- 25 - 18. A systemaccording to any of the precedi ng cl ai ns,
wherei n g}g, em bus conprises 2-wires in a "tw sted Redokoooba €
confi gur ﬁgﬁ%&& 5 19. A systemaccording to claim 18, ﬁﬁere?%
transf or ner coupling is utilised to connect i
controllers and the renote controller to the syste A system

20.
according to claim3, or any of claims 4 to 10 17?1“” ﬂ l&u reto,
wherein a fibre optic link is provi ded. 215 ding to

any of the preceding clains, wherep Each of the | ocal controllers

controls a d|c ted 5 Jack and _eac co roII I s_ary
br oadcast 95 é?—ﬁm r‘FngP Qo a%('syg ﬁ?hﬁco‘rﬁ %5 to cI airm

- 21, wherei nreceaﬂedshroadcm gtﬁlgh*tf anﬁarmahlbnoandnehé dewlalcbetigbkl er is

recei ved 20;, erﬁné-eboﬁ’t&fﬁfe;gs' B¢t fdre! @ﬁﬁht %Oﬁké%ltéﬁmlﬁ@ﬁ %mbgﬁ%'

conparison nad pet ween t roa cast helg t he
hei ght i nf obh@ti8fal controllepm hawind Bader §hag FBmEPﬁﬂﬁPEZ?eﬁﬂérélnlf

the 25 5reeﬁéygdgbrg@d§@§trém¢g§nc¢ﬁ£ﬁ51¢§ron and the | ocal height
information differs by nore than a predeterm ned anount, t he | ocal

controll er having made that conparison sends a nessage to the renote
controller.27.30n 8fsted sycordimgradrali obaim 28y ofheriec eAET edf nghel ai ns,

where each pf %f‘ é%&:ﬁ%‘%rc‘?Jdt?ois%”&é&iéﬁé‘egefé&é‘ta‘%ﬂi the &E@ro gnd the

renote contro IS a to co nfor I on m each of
the | ocal cePre¥Plles is adapted to compare helght information from

10 each of the local controllers.

28. A system according to any of the precedihg claims,

wherein the multipoint control system is adapted to

control lifting by means of jacks. ' '
15

29. A system according to claim 28, wherein the system is

adapted to lift one or more cars of a train.

30. A system according to claim 29, wherein each local
20 controller is dedicated to a single jack and a group of
four jacks is required to lift each car.

31. A multipoint control system for controlling a
plurality of sub-systems in which said plurality of sub-

25 systems are divided into a number of groups and each sub-
system within any given selected group is required to
perform the same task, at substantially the same time,
within predetermined tolerance limits, the system being
particularly characterised in that, if any sub-system

30 within any of said selected groups exceeds said tolerance
limits, an emergency stop will be performed.

32. A multipoint control system for controlling a
plurality of sub-systems in which said plurality of sub-
35 systems are divided into a number of groups, the system

" This Shegt Has Been Replaced
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AMENDED SHEET - 26- 25. A system
accor di ngotes/3at83 of the precedi ng cl ai ns, wher ei n t hePGRIGBISNGOR
control 'systemis adapted to control lifting by neans of jacks. 5
26. A systemaccording to claim 25, wherein the syst ' 0
lift one or nore cars of a train. 27. A system ac ' L 189126,
wherei n each | ocal controller is dedicated to a si nﬂmmﬂmmmg'moup
of 10 four jacks is required to lift-epagh~car. * € L M 5 =

being particularly characterised in that, the system
comprises a remote controller and each of said sub~-systems
includes a local controller whereby the remote controller
issues commands to each of the local controllers of the

5 selected groups and if any of said local controllers fails
to respond, an emergency stop is performed.

33. A multipoint control system for controlling a
- plurality of sub-systems in which said plurality of sub-
10 systems are divided into a number of groups, the system
being particularly characterised in that, the system
comprises a remote controller and each of said sub-systems
includes a local controller whereby the local controllers

and the master share a common serial data link.

15
34. A system according to claim 33, wherein the remote
controller is connectable to the serial data link by
plugging in the remote controller at any of said sub-
systems.

20

35. A multipoint control system for controlling a
plurality of groups of jacks, wherein any given selected
group of jacks is required to raise or lower an object by
a user specified amount, the system being characterised in

25  that each jack is provided with a local controller for
receiving instructions from a remote controller and
whereby each local controller and the remote controller
are linked by a serial data link. |

30 36. A multipoint control system substantially as herein
described, with reference to Figures 2 to 6.

\
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