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a?ntrol ' system 'for exanple for use in signalling vehicles noving o
ithiin a transport system such as a rail way. 5 According to.a first

_aspect of the present invention there is-provided a vehicle control
- systemfor issuing . control signals to vehicles to control their
‘movenents. along a route between a first location and a second

| ocation, the icl es 1) set of vehicles of a 10 first type,
to which the g‘lﬁfl;“oi‘ xﬁgq&kﬁ O l? si gnal g~ ll: shhgmong T
| ocation-within the route and a set of ' eh cf%g‘ﬁf second txpg t
whi ch the system cannot i ssue control & gnafs‘aP Wﬁvé g aﬁ)%ﬁ

| ocat.i on wi t higLEVATOR DOOGRr sYseEMt he systen1d6nprisﬁng T@@ﬁs ‘hehhb

15 sensing vehiclés entering and | eavi ng tiié freutre(s) amdstchdt. ‘Opag' b of
t hose vehi cl es; storage. neans for storing a ¥ rracordagfd tﬁe%ﬂﬁ%er ~of-
vehicles within the route and : recor d rof t her tyipe=1of .vehi.cl.e..t.hat...
‘nost "recent | y BEAGKGROYND OF THEPINVEmzlo&lgnaT1ln§'neans FoFr 5 gnal 1 ng’ )

vehicles 20 whether they may enter the route by noving beyond the

A\ a

first location; and control neans for receiving information fromthe
st orage nmeans quyﬂmt W3NS Be! tho@ntion Signals to the si gnal | i ng neans, and:
1) in responseto—  the storage nmeans indicating that there is at |east
one 25 vehicle within the route and that the vehicle that nost

recently entered the route was of the first type controlling the
signal l i ng neans tauissdavansignarebates to an @ilpyatoypdoor rﬁlrmmn@mhat
only vehicles of the first pe may enter the route; i n response

to the storagdose Pal?é&FF&lPH!IYCB?l% e1pKataT. G903 SYREeH IR C"F"e%‘:’b\ﬁ hin the
route controllj the signalli ans | ssuye n . second
type, indicat ﬁﬁj&iﬁ‘gt d\?(? éPegpg?s heF f‘ff"sﬂe“ft‘{n %“?ygﬁﬁr"ﬁ’é_%ec nd type

may enter tkmadéﬁgex 3) otherwise controlling the signalling means to

i ssue a signal a 35 third type, -indicating that no vehicles my enter
t he © route. : - : - :

Déscription of the Relatad Art

- A conventional elevatof entz_-ance is geheral_lv composed

.of jaﬁb,.a car door, a landing door and others. Tneucar

‘door and the landing door are in such a relation that the
car door unlocks the_lookihg of the landing door snd is
coupled with the landing_dqor when an alevator_car lands a
1anding'floor and thus,.the landing door opens/closes )
Jointly with the openinglclosing motion of the car door.

. One example of a onvontional elevatcr door system

" composed of a landiﬁg door and a car door will be described
in the following referring to the drawings. Hereinafter,tha

car door and the landing door at one side only will be
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provided a vehicle control systemfor issuing’ "~ 'signals to vehicles to
. dontrol their novenents along a route between a first. location and a
" ~second location, to. 5 allowthe direction of travel of vehicles along
that - - route to be reversed froma first direction towards the
~second location to a second direction towards the fi.rst | ocation, the

system comr | Sidite He'R168d BEAGRwIfE descrindadNakifly §CaNgMg! it O

i ndi cate the novenents the - vehicles are permtted to nake, sensing
neans for sensiyy backs df@ BASSEHEF ArdHdIa l1e@dingNd6br VENWEe®Sdoors 4
processi ng - means for processing information received fromthe
sensi ng neans amd detsavenicleselle sespégtielwveTanfFigs. 9 andvihi cdash amd
control nmeans for controlling the 15 signalling means and, in response to -
a command to rkanding doors ghdsdkerttleskast hw A drckingehp¥eRrs3 6@y t he

Cont rol |1 ng ¢ APARIaFonBHEor oL L i ot BRPL cEheK | 2F dogpa4 po

route to halt; ' il N | : o] i_% '
vehicl es appr_oaac ingt c&:?g&?&ﬁﬁ{:f#%%ﬂﬁ n&é?r?tqlg- tgﬁggrgo%f eéi n t z:aﬁéallrst
direction by pegsigGiarendar doort$easgruvidedc dnl eheOendnot e ceeond
direction by passing beyond the first location; 3) waiting for a
period = stfdneci®mperatabl otw anYyoslkehtlnd docking oft banding eddar<L5l.

reach a halt; and 4) if the processing nmeans determ nes it 1s safe,
controlling the sidgwalnlegkisgncoldesynks providednptyani endsofa hepdar
route to nove in the second .. direction and/qr controlli ng %Pe-

signal | i ng medfReq § ©of langdipg; dogrgych;qenrespondias tReTP8PR¥ I HIMLE R ond

n
there is provirba%'?j sa vehicle cgngrol system ontrolTing t
novement of vellidd 65 CURlbckiRg rdller 9 P EEHMRAUAL! 0h8' eAdCEF VaHKE
information fromthe 35 vehicles to determne their status and -
transmtting 9B vianfeorluwierofAto Uhboclking|lsrdrs Goareohtthehed moy eshafits;
and comuni cati on nmeans conprising at | east one | eaky feeder antenna
positioned al diy aud twet Posgsdenss oufkenfunlocking roller 9 is pushed by
-3-. . the vehjcles and.a rece-iéi'n' antenn; on each vehicle fqr

f _

recei ving si gt & RImneteTRBAKGERRuctIAt At & sPTated and| hpTRPY the
substantially ¢ O{]x}gc%%oiliﬁéxdigbdhéﬁﬁlg;;@%elockinpcqm%cﬁt iQr@nPcr?% | n ‘the

vehi cl es and t'he process ans or a I eaky feeder 0
Systen1 _ Fig. 11(a) shows the locked state of retiring cam 6 and

30 directio of, #ARIRUHE"h 06 8 L1tk A5 U hrbUFaRACEE HeddyeNt i 0N

landing door 1 when landing door 1 is closed and the car is
traveling, while ?ig. 11(b)_shows the unlocked state of |
ratiring cam 6 and 1énding door 1 when landing:door'l is
- opened. | | _-' o
| | Locking'héchanism of iending door 1 is in thé
-COnstfuction'as described below. When landing door 1 is
closed and the déf'is tréveling, retirihg can 6 is in such a
state wherein bow 8 has been retracted by lifting a':dd 11

by e:éciting a solehoid {an electromagnet) 10; as _shown in

. This Sheet Has Been Replaced
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'Acco Ing to a fourth aspect o he present invention there is
provi ded a vehicle door control system for: - controlling a vehicle' s
dbors at a stopping |location, the syst em conpri si ng: conmuni cati on
- nmeans conprising a 10 -receiver l.ocated on the vehicle and a transponder
| ocated: . at the stopping location, the comunication neans being .
- such that the receiver can only communicate with the t ransponder when

the vehicle ispag.an(ajeananined chain duubile-agshedi 1ine; isefby N eans
for sensing that the 15 vehicle is stopped; and door control means for
recei vi ng - i nf @heat tbe €avndadds ceahenods ﬂ@nohaﬁsiamtm serie® ng
means and permitting the vehicle' s doors to open when vehicle is

sensed to be st‘tﬁiﬁ@&eénécFHEFénﬁism a °°%ﬁﬂnﬁ"@5‘t Poﬁ"ﬁé’f%bﬁrtﬁe‘“} ecei ver
and the Lranspodee, 20,0 BRELEE"ha P  SRAAAR BBSLAACE &7 WSERged

e Ve e’in he stoppi ng positi posi t1 ons
of the vehicle mde%sbqaw 8SPENgudted NEbRASE bYNEnaf rotatioM08F S15ik t1xB
st opping | ocation. According to a fifth aspect of the present
invention 25 ddehown 9n Ar oghdesuows e dire Figarbr 8L Thesenunlacking
controlling the novenent of a wheel ed vehicle, the system conprising:
a tachonet er farolderedt leglanélnﬂt@@r 1 is pushed by bewt Beascphown' in

wheel s; doppl er speed neasur . appar at us for detectin t he
vehicle's spddd: 33 eoﬁﬁﬁﬁgc%’ﬂ% %%%&?HPF?FH@°&W§§%|\’/‘€? over by

the o ovehiclg o ggag%g@g‘w&@ [ 9! LGRRRROLRLS 1anas

fixed Iocatlons or corre a I NQ |on om

the tachoneter,aa&e 1d<mh.ea.aeﬁaﬁed is rot@asdd UndBBR! eﬁuslaeémaeof
comuni cati on neans to 35 estimate the vehicle' s speed and | ocati on.

-4- . Acc ratidighg @oarsixt hwmspeclaﬁdiﬂdm:qmeaeue kepenbpem, bow 8t here
I's provided a vehicle control systemfor. issuing signals to control

t he novenents (ﬁuahaa<ﬂ0a$1nuohshvaunlockingeﬂuﬂi@mt95ysten1 conprising: a
plurality of sensors for sensing. status. data concerning the

status of the  When &ngﬁeFt c19811g, copppnd &ISUF&F’PnyBPmpFB%esm ng
units, each aII cat Pegli i |on of, r

system for pro Zgg%a?ﬁgmgg #ib r% A& Fﬁuﬂ%e& appae(r){n% sis"T bl e

movenent of thexegﬁa '%% BB mwmeam sasl(&nowhomoateam%mﬂes

currently |ocat n the uni t own regions, each processing unit
bei ng |inked t @ddied line SﬂnFQbS 8 0Cakeheing tappawedr ngthnaf soreecei vi ng

status constantly rotating clockwise in Fig. 11 by a return spring
(not shown), locking lever 9 rotates and landing door 1 is
thus locked es shown in Fig. 11(a}. | | o

Landing doof 1 is coupled with car door 4 by a.coupling

plate'iz of 1anding'600r 1 and'a coupling device 13 oflcar
door 4 as shown in Figs. 9 and 10. That is, when a GOOr
machine 14 provided on the gaf frame is operated, a lever 15
rotAtes counterclockwiee, allink 17 ﬁith a pin 17A on car
f:ame 5 ueéd as a sﬁpborting point is rotated via a rod 16,

‘and a cam _'18 which is made in one united body with a small
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O |||I il




» [ RECEIVED @3/@6 @@:42 1936 AT 53386394% PAG ¢ (FRINIED PRk

!
7 [ RECEIVE] P. 007
dat% MROrRGt(’H@e 65%?150%5“%%3% Kln ed to at | east '[‘glr'le071 253 12r!)4r ocessing unit in
- an adj acent region for receiving 15  status information from outside _
i‘ts own .region. - Preferably the system.al so conprises a plurality of
comuni cations units, each allocated-to a respective zone: of the
transport systen1 for communicating with vehicles - ~currently located

- in the units' own zones, each linked to 20 a single one of the -

- processing unif e agh %%t%%@éﬁhagthe suppb¥ting pBahedi NBhen| Oas iag
means for - ‘controlling °  comunications fromthat processing unit to

any vehicle 1ever ng togf h@gpoﬂnbyddeiean13nrq;aﬂas conateonlotkwise vein cl e,
determ ning the zone in which the vehicle is |ocated, 25 - determining

the processi npsaimg couplingi devicehd3 DosithﬂﬁﬁbﬁﬁcébPoﬁ§GBﬁ|%na?+%cated
to that zone is |inked, and i f. the determ ned pr %§§SIH

- linked to anot$kra °°“Pl%€8§§FﬁgzﬂnP?m?%Lﬁjr‘?ﬁf Ffuft8r PBREY %l?ﬂe
vehicle e%% antpls 05&§§'%r33853'93 UQitco%aéqzcar Eﬁsrp&eaﬁatﬁaaaﬁ&§'°”

will now be d reference to

acconpanyi ng 5W¥r¥¥by'dﬁtt1ng cWibsfng plate 12 bet#@eﬁukﬁeﬁ is a diagram
I llustrating the present system general ly; . Figure 2

i's an overview of time pAhitisnaleslevator door syartem benBMru¢ted as
- b- : Figure 3 illustrates a limt of novenent authorit
Figure 4 illusestetbed mbavey isl cepablecessaghigving a stabiljized gigh
control; Figure 5 illustrates a novjng bl ock proces

area of mtere%ﬁeed door °P°nlnﬂ'§&P3189rl?ﬂsYP%l ng f9PE poee Bﬁd
transponder W%I?%‘t‘j 4Dt Panel pre r gnacﬂ?g{g ciriv}énuihr thsvi‘einity

externally con
of their centers of gravity, thereby promoting the operating

- efficiency of an elevatpr, however, it has su;h problems as

described below.

As the fefiring can is installed'af the end of the car
'frama; the unlocking #ollerlis also installed at the end of
the landing door,'and as a result, the bréadthwiSe size of a
hoistway becomes large. | | | |
As the retiring cam is installed at the end of the car,

when installing and inspeqting it, there is a danger to work
while leaning out above thé car. | _

- Sinilarly; when installing the unlocking'roiler of the
1anding'door-on'every floor, it is dangerous as fha work
must be performed while leaning out of the car or a

scéffold. | |

when the doors are kept,closed, the bow must be pulled
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apparatus at stabling locations; - Figure 9 illustrates a

pl atformautomatic train operation controller (PAC) generally; -
Figure 10 illustrates an automatic trai'n protection 15 (ATP)
communi cation systemgenerally; Figure 11 illustrates a
trackside automatic train o operatlon (ATO and PAC | ayout for an
ATO n" j | td r an
ATP cont ol | er “Bonty arTy: o B8 delbnase ang E%Ef?f%%r21%%%“’??‘2.“&‘3“5“
under goi ng proggg}edses reversing, Flgure 14 is an

overvi ew of - a novi ng- bl ock ' : processor; Figure 15
illustrates an ATO Thet baademaraxid of the lending door beco:nes in

-6-

gures 16 to 19 illustrate reglonf rai
track subject cORpliRared SoRSEHGhiRP @gdycost wil beﬁﬁﬂﬁeﬁﬁdéd aspect of

h 0,iLl
L1 PrESENt SYSLEM ao iEpe ag A N AR5 OK RbURRY L i 1ARA° ot 21 U
the present SYwhed’ },mloiksu%Jthe ﬁcﬁé&f%a@ﬂiihﬂ ddot! | #Sidre nRde0ns Of

~rail way

rac ect to signalling accordlng to a

preferred aspegbn8tatéa.present system . 10 The present systemis a

control

and protection systemfor
As a motor of the door machine is installad in a state

project;ng ovar the car, a wo=k1ng space around it is
narrow. In addition, there isg a danger that hand and fOOt'

may be caught in by the 1ink levef ﬁhen,it rotates}

SUMMARY OF THE INVENTION

Accordingly, éne*quect of this invention is to provide v
‘an elevator doof svstem wherein it is poséible_fo'save the
elevator installing spacé; o
| Another object of this invention is”to prdvide an
alevator door system'having“a simple construction. _ '
8till snother'objeCt of. this invention is to pfovida an
elovator door system wh;ch can be installed and adjusted

easily.

These and other objects of this invention can be
achieved by providing an_alevator'door system, igcluding é

landing door, a car door provided on a car, a latch device

is Sheet Has Been Rep laced
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‘tra 05 MAR ?Gn(Tl(J:E)nJlaur?gt | gAnTC\[/l\E[ngR |Krl11tzKeFIcc?ck| ngs and ’lgtLh%r ~equi pnent, the _

present system provi des protection for trains in manual .and automatic
driving nodes. Automatic - operation of trains is provi-ded by an
Automatic Train 15 Qperation (ATO system This drives the train within.

t he - protection limts set by an Automatic Train Protection _ (ATP)
systemto strategies specified by a Service Control Centre (SCC). Both

the ATP and t heoATIRdKitigudhet taslishgedoor wikifl thedil@anddnpi @dos! egent s. 20
The present systeml s interaction with the interlocking Is  at the

aspect |evel antbgehce meeedevaearcdmbeswmd @ldo includaesoat@eorxi sting
signal ling system This neans that the i nt erl ocki ng can provide

si gnal | i ng f orlegkdng d@vice previded °1ho'€h%q’tﬁ-°ﬂ&@@ fieer ermppsed et System

25 The ATP f f .th f f f
pr esent esyst elr?rcfeg‘fqo‘lrs{as?alpr}aft%nét??gﬁg&gff%g g‘E}’Jpﬁth/ t?’ff %Chbggfcgﬁsll?ﬁ??ﬁgnq 0
trai n novenentgs s Wid@ﬁeﬁﬂt baba1 88f with W% 195 C g?a' ds4 ginsafe

condi tions. The operates by observing es t he

signalling systmR cthnectedebBtwbeg the csupYisge pletavanaabhe ﬁmoa.ixt@l n
and allowing the train into the route as-far as the first
obstruction (mlptdao’aﬂr soviegt theaunloeking fplane aowardcthe couplmg

obstruction). This point is known as the Linit of -~ Movenent Authority
(LMY for the ql,%th The elevator door system further includes a/first A

Mo Bl ock P th ksj de ATP ;
ther 677 ¢ generidi %‘iéﬂe%gr%ar ehbr DRkl 80 4z FhEicnng apEfSBNE

i nt erconnecte ov Yow{ ~a0 I ne.
The main taskdto d e Igtel sietao kg8 _&geneﬁafneg_ Iﬂﬁ&'sic?o%@éﬁgaggu%g%dé%r# ns .
in.order to aqiuceveomposedsateat paiP SeE 1y 3ol 18P4CEBRt cOlp gy | 4.
The MBP nonitors the interlocking in order to determne . track circuit . .
status and wheraw claogs with sbe. landing door cohemthel gagehands os Ydmeddngh o
for each ATP-e Cilpped train 10 inits area of control, using

movi ng- bl ock PFiQRY ARds tAggdoor locking HRVise é@bvpeéaiepeﬁhaesmﬁqnctne

Control Centre The advan e of vin ck over fixed bl ock
i s that %E%&R’Pm ne & ﬂ?% 99u8 g gef'?a?ﬁ thead, it

can move al ong. cunody uehTk"Gubhal {ﬁ@'maamsagxg&eléowaratﬁe&' g al ong

‘in block sect
: coupling plate when the car lands the landing floor, A

displacement of the unlocking plate ceused by being pushed
toward the coupling plate by the link is applied to the
latch device through the first lleking mechanism. .The latch
device unloeks the landing eoor when the displacement of the
'unlocking plate is epplied. The oouplinq device couples the
car door with the lendiug door by pushing the door locking
device between the couplinq rollers of the coupling dovice

- when the car lands the landing floor and after the landing
dqor is unlooked. and the car door and the landing door are

moved in one unit after the coupling device couples the car

neet Has Been Replaced
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whi ch are not equi pped with ATP by nonitoring the status of track
Gircuits. . "An ATP-equi pped train = i mredi-atel y behind a non-equi pped
“trainis limted to 20 operating on a fixed-block basis, with its LMA

st eppi ng along in block sections. Track Circuit failures are
handl ed by t he inposition of ' operating procedures. The MBP
continues to pr d p tion for ATP- equi pped trains and al |l ows
themto 25 pggé%tﬁﬁgﬂgﬁh?hg éE:QH:QQf ‘area with mnimal disruption to
operating service. LMAs are transmitted to the trains via a series
of connunication base stations known as Fi xed Communi cation '
Units (FCU). These Aeeeirdtngheo ldds dopedt be VBIPS fives®ion, !t idan! BEM
to the trains over a high-integrity bi -directional data link (for
exanple by radachigvedgby providingnlan fededatopr door pses teicuns trusitisdabke
for the transmi ssion_of safety-critical information. The ATP :
Control | er on S88RTib8APREMonds by connunrcatrng the 35 current
position of the trak '

e The Limoh(SECR SER FHavAdeS af, she Papten HoYacthe dending
d ATP b f th
Crain are mon CoPEqFEsCIRSRIEG 1anHIRG BEGH At the 1Al Wock 14"

doppl er speed g@seseding units and 5 di st ance recalrbratron information -

- from trackside transponders) and the enmergency brake is requested if
t he cal cul at el eowpliny \ddwived 1g profitiedapnrtive e tdvorl VA which (or
speed Irnrt) Thi.s ensures that the train can never - exceed the LMA
(or speed IranY° GOHEQ1“9?%9#1H’ﬂ]9ﬂ§rékbetOteﬂns upecovezich. torthierr | engt h
into accQ rtorrn eed limts. Therefore it
requests the yfmqk p&entﬂecaar%grrotated re- accelerate

before its rear g ?msl dAI t function
of Automatic Tr ar n er at &ﬁ{A O B@ﬁgng plate {§  Bruis ef? 3& gﬁ'&t ical Iy
bet ween | ocat i Dandffig HHSK lwhich is eadpaédSHP%%dréﬁlélO%%'n@sean sypj ect to
the constraints | nposed by the coasting strategy and the ATP - and to
ensure that rhetri¢tadrouizntp taecpaaaényl mdvendt in parallel with a
' ' coupling plate. The latch is connected to parallel links a
‘via a connecting rod When this unlocking plate is pushed
against the coupling plate bv coupling rollers of the
coupling device, the locked landing door is unlocked by the
latch.
A door machine is covered with a cover so that 1ts
upper plate is usabla as a scaffold. In add;t:on, a link
lever in_tha door machine is designed not to project out of

the cover when it is operated.

The Janding door is unlocked and is coupled with the

car door by holding the coupling plate and the unlocking

This Sheet Has Been Re{ilaced
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location along all possible defined routes w thout | prior know edge of
tthe destination. - The main conponent of the trackside ATO is the
Platform ATO Communi.cator (PAC). There is génerally one PAC per 25

st ation, each PAC being able to simultaneously - communi cat e

Wth up to 4 stationary trains berthed at ATO

(ACPs). The PAG

control | er between
Managenent 30 carSgsbem &t Mjusshadliehdanddng asdr heidetie idae doornagad the

‘Pl at f orm Edge
~ PEDB) .

mai n-processing unit), two receive and two transm i 35
with E“P?%\Ck??%lé’qvcﬂfpﬂf é?‘?& door diving device eliminates

“communi cati ng

15:%&15 %ﬁ% gr?&ltelﬁg. tbga%ﬁévs @ﬁmngf(amw CRE RS

e Station ILnformation

Door- (FED) control unit (at stations equi pped with
ophoedsalpsedsiri ed ATO conprises anATO Controller (the
ant ennas (for

Tocation,  eROHRREIALPLN He dihd Rt k¥ Bl df SRR B Mo 1o

service brakes)poafl bi& Pﬂé@%‘ ddl‘iétdgo'%%aEB bhethdicadeiger This is

known as aut odri ving. The train-carried ensures that
~autodriving is carried out wwthin the constralnts I nposed by speed
. limts and by the ATP . system It receives driving strategy
~information fr BRLEF DES@EEPEiﬂy(GH:¥Hﬂy§5&£§ﬁ§§nd modi fies the way it drives
the 10 train accordingly. Door control is shared between the ATP
and ATO syst ens, the ATP providing the safety critical'functions.

‘The ATP Control | er §e+§§%8?éékigﬂéﬂgﬂyygfgg Cﬁ?agf EEE”fth?tion a% ag$

opened and providi ng

posi tioned, enghl eﬁeta@t&e&é@@taavantag%hdendeeeﬁ will be re-g&‘ilﬁ'TBbta%ned
Control l'er prevents the train fromleaving the station until

rain I ohary and correcrt

(if fitted) arasptheegane hecomes batlt@&ednderswﬁdlbyﬁ r¥fldr@uce tdethwi t ch
I's operated by the

following detailed description when considered in oonnection
with the accompanying drawings, wherein-
Fig. 1 is a front view of the back of a car door

aoc0rding to an embodiment of this invention when the car

“door is closed;

Fig. 2 is a front view_of the back of thé.car.door'

shown in Fig. 1 when the car door is opened;

Fig. Jisa front view of the back of a landing door
according t0 an embodiment of this 1nvention when the
landing door is closed

Fig. 4 is a frOnt view of the back of the landing door

-ohown'in Fig. 3 when the landing door is closed:

Fig. SA is a front view of a oouplinq devico of the car

door according to an ambodiment of this invention whan it is

This Sheet Has Been Reilaced
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train is at the platform the speed of any approachi ng trainis
restricted to 17kph as it enters the platform If the trainis
already-cleared into the station, the - ‘train's emergency brakes are
Tequested by the ATP 25 Control ler. At station locations, the
train doors are enabled by the ATO if an accurate stop is achieved.
At stations 1oﬁgy1pped wi th Pl atform Edge -Doors (PEDs), the opening and
. closing of botﬁ t train doors and the PEDs is 30 synchronised by the

' ATO and Pl atform ATRigpreBiInis @ @ront viewFd)the couplinghdepicecof thstem

has two distinct parts; the trackside - ATC system and the .
train-carried 23 dyot amcdridimge to the enbodiment of this invention when
- 10 - shows these two systems in their environnent and Figure

2 presents an bheigimPRAdt he present systents architecture.

I n general each st on € a r

PACs 2 (generally, g#IJEg fbaé %ng %rggchgﬁ'ﬁnoéf %ngls%ggﬁggsggggfg Q‘go{ﬁe
equi prent 3 anfaR@fng ok a%(ardmg +8UHhPERSSa et HACAnd6! YhbEnt2bn Ther e
IS no inter- : comuni cation for er ATP or O Certain
nmessages and owhent st Vis gTodd®® ATP system have 10 the i nherent potential -
to grant a permission to the receiving systemthat in turn enabl es an
unsafe condition Fig. t&B ais seviber oéxthpl door hodkivanrdeyige shownt e MBP
to the ATP Controller has the potential to grant an LMA . beyond
the point wher&igs &Moin dthe @inecrips; of han 18rrow b gency br ake out put  of

he omorgency” " PETLEE 4man BB Thah ok O don, 805k R BpbcBobE. "
cand o OUtPYhg zﬁd’%ﬁ’{ %J:‘ Hoodrainboty fﬁ%tén&ﬂdi'ment of thikhin the. ATP

system the sa ctates 2 at at least two [anes of
processi ng areihoygky@@ ﬁﬁbﬁfyx is opegga¢rat|on of nessages: and out puts of

a safety critical nat ur e.

Fig. 6D is a view ot the door locking device shown in
Fig. 6C in the diraction of .an arrow X:

Fig. 71 is an explanatory diagram showing a coupling

B opeéation of the car door and the landing door; _
' Fig. 8 is a side view of a conventional retiring cam

provided on a conventional car door, |

Fig. 9 is a front view of the back of a conventional
car door when the car door is closed;

-Fig. 10 is a front view of the back of a conventional
landin§ door when the landing door is closed; and

Pig. 11 is an explanatory diagram shcwing an operation

of the retiring cam.

his Sheet Has Been Reﬂlaoed
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communi cation link only if at |least two 25 processing lanes in the

Sendi ng system are involved in: the generation of the nessage and are
in agreement ~  regarding the nmessage content. The present systemis

desi gned so that the availability of the communications 1inks is not -
essential for systemintegrity. The 30 integrity of the connunlcatlon :

| i nks may .be | n hat . of .t n rovided .
~sufficient %ﬁ"“gﬁg Eﬁgcmd 10N, &E 'B'ﬁ% HJ%&B Eﬁﬁﬁﬁiﬂ%ﬂ%@m ents are
correctly received and cone fromthe st-at ed sour ce.

- 11 - Di screte outputs of a safety critical nature nust be .
i ndi vidual |y derivegeifepiiay héaSto [#is M¥GANYs)Iwhabesn like FdEd¥eiftfe (O

"grant. .a perm ssion”. An exanple is the ATP Control | er -"emergency.
brake" out put. rRoersde teaignate Hdentigal tdre comrzegproding apeestmf f, it nust
receive perm ssion to do so fromat |east two processing | anes.

In order to acHibEPMOROUE; LR8I §eveTMl NELATSH rﬁé‘eB@f“Réghments ofcthige
Fai |l ures (MIBS s SS an the two specified
above are prov|")d"e(?rl)mflg‘f"l’g1 Egcéﬁt%ﬁ%d&%% gﬁ'd MBP t hus each have three
processing | anes anigapinastor AUBUMIES ddyite Anflh Bbort 1GEEINS WWich
Wher e _ necessary I a Ity and avalla ity purposes;

mul tiple commratcwsoeihenksmrmm @ (fshcaribeld asNthey havé dddd Sspeed
and di stance equi pnent is duplicated. 15 Al - nessages are generated in
two parts for weapesedosymmetricallyeagaiyst thegdiefy. andacightrdoduss, t he

sanme overall format but the data is in.a different form(either true
or -conpl enent ) Nespegtiveldy, jnrlesg RTherwise qesgrdiedn each part of .-

h Th K hat f
v Tanee and that - FigSand.sha 2 S raditoriyery choRfoviftd A A nas¥ o
‘the data to beg acai'e%oi-rQ&&ﬁiﬁf{esslﬂ'%%hz%ﬁfeéf'ﬂgiésit%\miﬁmS a

afety crltlcal functlon since any age error caused
operation will vpendehectad B¥oihes Widsdd@in/iMmg,.22) ah@eiﬁiaéﬁ’ened (:m
Addressing and routing information is added to both parts

nessage to all ®dg.h@)}nesIagBige. bk amlitzd amdorosysten| @f ¢due donmut/lm

unit detect any incorrectly-routed messages. A _nessage sequence nunber -
is added to ea&omposed of a door machine 14A composed of & motor and

reduction mechanism, an output rod 16-connecting therefo a
large link 17 for opening/closing car door 4 and a coupling
device 13A for coupling with 1anding door 1, Door machine :
14A is assembled by covering its mechanical portion with a
- cover 22 which is also used as a scaffold. A lever 15A

rotates:around the center of'a.sprocket 14a but is ih length
that does not projecting upward ffom cover 22 used as a |
scaffold. | | o |

. Coupling deVice 13a wﬁich-is provided to car door 4 is
in-sﬁch a c°nstruét;on as described below. Figs. 5A and §B

show front views of coupling device 13A of car door 4

- 10 -
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safety-critical nmultiple lanes in any two units (e.g.. MBP
comuni cati ons nodul es, nodens, radio : systems) fromrepeating or
| osi ng nessages. - _ . - 12 - A
- Cyclic Redundancy Check (CIKD coverlng aII the conponents of the
-nmessage is added to each part of the ~ - message. The use of two
parts of the ek N b dd fe‘?di:)olaﬁmbﬁlﬁeof5thislﬂeﬂémfiloef when @aclisal | ows
the receiver o e nessage to be sure that at | east two processing -
| anes in the seyaged (in FROF &%) and 4e desepgmed (in Fig. $BIr.dednt Bigs.
achi eve a nutual understanding of spatial . I nformati on between the
vari ous syst ensBoapdnehi ssounidmes ﬂ@v1°°|§3é heceerererd iafe éP&n&ard
convention for identifying at ons on_the
"rail way net wor Raving o sRHer&Rf (B Ee Es§eFF§§"8% ﬁ%dgﬁg ‘Falkie E&nFEE: ggﬁy
segnents. e I e BedaV,eaJasaRs in
the rail vvay,' ﬂeénma%/ %ﬁﬂé«rﬁ)&rﬁtealgﬁage at ggit{hie?g[)%gﬁ%ns inline with

i pl enent at i ONg whichCOMRAEcHESnk A and 1EARNBSegaTping L6siamde2fa, and

i dentified by a segnent nunber. ' Any | ocation on the network can be
uni quel y defi ngdspring gaithin the resolution of the system by a segnent
nunber - 20 - and a nunber of netres offset into the segnent.

The
~MBP is configured whtimblkercrolies & iisn atseghpdntothe other and &f Link
t d of fset I d d h b
doci dod tpat arcwap @ ReppEy end.” o nes radtes. 1A LS A eled ol 3henr s
i s desirable: Zihgﬁdgg ; s%i%gugng;igﬂ% Q’%ﬁSFQ gﬁ{. T%p ﬁecédrﬂﬁcted

boundari es ar-1 es cOi ncCl I S means that

the detection %ﬁckhgntaﬁsef'fﬁéﬁiN“édhi%é%%bi%ﬁsthBtﬁovement\Mﬂltdﬁave three.
segnments within he LMA of atrain is -the path defined by its

current rubber rollers 20 and 218 in the state wherein a follower 23

is kept pushed against a cam 18 by connecting link A and
link B, A small link 18A is'éonnectéd_to largé link 117.
Cam 18 connected to small'ljnkziaA in one united body
rotates on a pin 36a. Door couplihg“devicé 133 is so
GOmposed that small link 1BA is set at an 1nitial angle 91
(an angle when a door is closed as shown in Pig. EA}, and
when a door is opened rollers 20, 21B become in.the state es
ghown in Fig. 5B and small link is set at an ang;e 62 as
l_.shown in Fig. 5B. In_this embodiment, itlis deSigned.that
lever 15A, rod 18..1ink 11'and.smail_1ink_18A are 80 |
constructéd.that angle #2 when a door is opeped'is always
sméller than initial éngle 91.. sb,'when a door is opeped,
fplloﬁer 23’touches'the'convex_poftion of cam 18, and

thereby rollers 20, 21B becomé in the position keeping a

: - 11 -
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‘term nated by the nost restrictive of any obstructions in the route
get for .the train. _ o The primary function of the MBP is to
generate a safe Linmt of Mwvenent Authority (LMA) for each train

under -~ its control. An LMA has two conponents: an absol ute '

posi tion on the railway network beyond which.the front of 5 the train
must not nove and a unique route that the front of the train nust

foll ow i n or defisgenee ctheyeRatvasse as showdpip Fi®d §Rvcation. The

LMA is represented the linmtjing |location, (giyen, . S :
of f set), a'directioﬁfgﬁro%dﬂgiﬁé Ghﬁﬁfpfﬁgggi%sgféghf\Mﬂﬁﬁf ?%23§F ?ggget
fron1the_Iocatégnatgaﬁggh r{BJE accordini® tBUARCEMSEa NIRUARS o ARG 18 node | i st
(specifying the" “direction to take at each node, nornmal or reverse).
This - is ihiEatisheshén MoWwandingvaoek ikl obésed elmFigVAf and is
- "Seg 11 offset 100, negative, 2 nodes, (reverse, 15 ' reverse)".
The present syspenwds (fasFigedtto din ®igsnt 8r andkenglanding dooredi d@er ed
trains (i.e. trains under the contrgl of th ith trains Mhéﬁh
e

- VBP)_wi,
are unregi st er eReBpdinteed R & 7?11_43:9F9$é§§8nﬂﬂ %r%ﬁg%%ﬁﬂﬂfﬁ: ZoHe afe
Cand VS PhosEl aBe SRyrarte e Fhala batnaT sRRSSAEHE Trod Hydre kol o
protected f s 1S \, t ' VAT] | I h
Mop bot a1 ow RECVAESHMa b BatUL A Y Mo UBBLETPAEL of leddibdiandk Ahe
detection sectipgn¢Rb phRePSof IHKEHP RMAYNaIabEPCTodk Mg Hevidie 215

instant that a regi stered train becones un-registered it nmay not be
separ at ed fromcolaplpdecodiéoagpling platen 12 dar odet enited body is@ssempled
This situation is addressed by the use of ' u-mar ks as descri bed bel ow

30 An N-Trai sosabei paneAr Had STupthent 8 iclesesnt? gHpich 15 congtantidng
22! o o peoFAaLh SESSE PR R perhE bELARLR e
Erea et a 357 THE 338 exe pESTIMENTT PN 67 frhins in a tumnel.
- Figs. 6A and 6B show front views of door locking device
25 of landihg door 1 according to an embodiment of this
invention when it ié cloéed (in'Fig;'GAl and it is opened
(in Fig. Gb). Furthermore, Figs. 6B and SD_shgw
respecfivéiy views of Figs. 6 and 6C in the direction of
arrows X. | _
| Door lbcking davica 25 of landing door 1 is assaembled 1
- t0 conventional couplinglplate 12 in one united body.

That is, as shown in Pigs. 6A - 6D, links 26, 27
respectively rotate with pins 47, 48 used as supporting
points,'which are ergcted_on a bésé 46 of coupling pléte 12; -
ﬁink 26 is in thé V-éhéped and its one end is'projécting to'

the right side of base 46 from the notch of the base 46. An

- 12 -
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that an as a single entry point and is

uni - dlrectlonal ' A Traln Cl earance Section (TCS) is an off-line

configured, permanent area of the rail network which a 5 ‘train should

not be allowed to enter unless i.t has authority to conpletely

traverse and | eave. They have a nunber of potenti al applications,

I ncl udi hg preventing trai ns stopping over traction gaps or under

floodgates.  unlockiwy @ldtat 28f is F€CSacked cto rdmksy@6l,apfi ay supponting

~active 10 - ESA, the (activated) ESA takes precedence. This neans. -
that trains wipeink |Hé§<sst2§p witt KiLA mw pins 47aAn4EﬁErggﬂE:9°lS{% Ar ea

ESA ff-l f f, t i
 assoti ;feS”a&mH‘i 42 'SR paese, A 190 PireaREbPR0L b B5E
external 15 gﬁgrq@r%ééqg swg'tegb@ht he defi ned area are required to
n of As  woul

stop. An applicatio € to handle platform ener gency

stop areas. AlfodREYS @onnbaredatd Ginotles, suppokSAngapesnt 42c -
pr ecedence. There are two types of track speed restriction;
permanent 20 ofintiitlen?®reira a btacketr 5ltandttlltmsxm @nddpteredoddl is

apply to the whole le %gth of the train and cover Reglfled ar ea.
The pernmanent GpeBectedttq ctheFearpsnd) ofa %%'?ﬁl'fg'm'at Lgkch 30 18 oy and .

are held by the train-car TP and ,ATO Y, n g dat a.

Every | ocati on®Bf® f?ﬁﬁ*&e%ﬁﬁé}‘% on a‘S°§Eb?%%¥ %f éxac c? 8% Skéﬁyagt

A Tenporary Spegd Resdidd il E§'3b bWQsééné‘iérPE‘é’ﬂhng 31 &8at bathhes ewer

a section of track rn-addition to pernanent speed restriction

al ready a5500|§f§d1wyth t hat 30 sectlon The section nmay have been

pre-configured or be ' i nposed at run tinme by an external control

system . As ‘the end of latch 30 is kept latched on door lock 32.

| (the latch bracket) of a switch box 56 when landing door 1

is closed, 1and1ng door 1 cannot be opened from the landing
floor side. The end of latch 30 is provided with a matal
pisce wh:ch short-circuits a door switch 57 when closing the
door, and a car travel OK signal is sent to the controller
(not shown). When latch 30 has been lifted up by the
unlocking motion as shown in Figs. 6C and 6D, this signal is
not sent and therefore, the car cannot travel.

There is provided a rubbér.plate §8 adhered to coupling
plate 12 side by a bonding agént of a double-sided tape
between coupling plate 12 and'un;odking plate 28 thereby to
reduce noise which is generated when both metallic plates of
coup;ing plate 12 ahd_unlocking plate 28 sfrike_eaqh_othEr.-

| Coupling plate 12 and un;ockihg plafe 28 are in such

lengths that landing door 1 and car door 4 are able to’

-~ 13 -
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subj ect to several tenporary speed restrictions (TSRs) at - any tinme. . .
I’f there i's nore than one speed limt at any | ocation, .then the ATP .
and ATO both act on the | owest of- 5 them - When the train is
operating in an appropriate node, the ATP Control |l er provides
" protection by ensuring that the . - train is at or below the required
speed by the rSHUhi@fbsa at d MFreBnaBdihhdévéls ie |1aﬁﬁﬁﬁbﬂp5§ithéﬂyghout |
the length 10 "“of. the restriction. The ATP Controller takes into _
account nap  dabetweed s Jraadiiengt Tland sh2leand geneycar sillbr whdch is
characteristics to ensure the. train does not ~.infringe the speed
limts. dthEMIQQQab?ﬁ?%&ﬁﬂﬁ§4pp§-controIIlng the train, it 15

@Lcﬁgﬁéefnsﬁié;?etﬁﬁ%&%?qﬁw@ =52 B8] 46/ R dRFRAe XY cpepminforiaLboll
ATP Controller Ofén-}r\il\%yp?% la“.' nghg?ﬁ?ﬁeg{;yog a&ﬁ YEGeRS 89" khYas

The State of tﬁgs consi st e state of 20 dynam c
railway conponggt ﬁaﬂ@'&%éﬁl BéRiden 'c@hﬁ'l&ﬁheﬁlbﬂe 12 and QinlokRipy’ poaee of

generating LMAs (e.g. signals, points, TSRs, train marks). An MBP
needs such ;nflsnﬁblanpfdﬁer dimeﬁdibnconponents withinits ACl. Sone of an
MBP' s SOR information is directly supplied to it (e.g.. by an 25

i nt'ertocking or conHonﬁimnfﬁﬁnﬁ that Qpﬁﬁéﬂipﬁf6?nﬁh4§wﬁ1€¥31°r dogEpAVFEE™ by
ot her (usually adjacent) %! (A ) 1S

the portion of dpfgribed ’?ﬁﬁﬁuﬂﬁé%mbphdﬁsﬁﬁ rtA%%ﬂFtﬁﬁ:%i DL for a
ST T Ty A A e
it is necessarygaf @ Ebﬁnﬂﬁﬂﬁd ad agemt 1MGBss 15A, L DS®WATd probkbrsi D4bs
handed over between MBPs whils the area allocated to that ‘train is
entirely wthinghheo rotate link levers 15A, 15B fixed on sprocklt l4a
' counterclockwise when opening car doors 4. When clos:ng car
doors 4, link levers 15&, '15B are rotated clockwise from the
~ state shown in Fig. 2.
' It is designed that lever 16A is longer than lever 15B,
or a weight (nut shown) is attached to near the tip portion
of lever 15A, so as to generate a closing power when closing
.car doors 4. The plate of car door 4 is installed so that
rollers 16a rotate on a rail 17a fixed to car frame 5 and
rollers %0a, 90b are provideﬁ-bélow rail 17a, and the panel
is restricted to move oniy_in the horizontal diréction.
When door machine 14A of car doors 4 operates,'link
levers 15A,_153'rotate counterclockwise anq.pull rod 16 to
rotate large linklzi ﬁhich'haé a suppofting point ila on car

frame 5. As a result, small link 1§A, which is connected to

- 14 -
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- AOC overlap. Wthin an overlap area there may therefore

be sone trains that are under the control. of one MBP and sonme under
t'he control of the adjacent MBP, as - “illustrated in Figure 4. 5 =
The size of overlap 5 required for a particular pair of MBPs' AQCCs
6,7 i s dependent on a nunber of .factors, as fol l'ows: _
Overlap Di stance = (tinme taken for MBP to recogni se- . © that a train
isin * max. ©8ped8 an ovaﬂnnqgtincumoint 36a onesoupling) desrdgehl3A (wor st
case stopping distance max. speed in overlap) + (handover

time * max. fixed o thappnel afeﬂaapﬁm 4, TOtatRS RRARERAAG of ACCS

d | f
Do the next - 150upSEAYRIRd Hsh by ooy 1g A TR S C SRR
Lrain is never asbared bRiairomdBinel of cax AROVEP Snd.0 KN eCS! 748 Of

t he Railway (SOR including train.locations, for a.certaln distance
beyond tbé éﬁﬁbbhmmd&swdoe1mamdabVEOtoa&ohy g@merosdhldﬂhbrup to 20
that boundary. For exanple, an unregistered train might ~ be occupying

t he detection §§§P¥6ﬁn%dEQui9ﬂ moyemeat\pd followen®s afhehigh posdsicn know
the state of that detef Uﬁg secti-on in order .to keep-the LN%S of
approachi ng tr3fnEestric Rz cam 1% section clear fromit. The

SR deti s Tts A ol ev%fetﬁifsﬁgﬁiaﬁﬂ“’%r 2" {Toyeq, 1 §5E° hor159°%“a§srde;
to properly cogip@btidf dfyitid o1 16MAS 4400ver rdiRi §% ditf BN EEIYRES

know edge of the state of 30 signals, points and detection sections. This
informati on  91bi andédviail 39/ xlongOrailr 89i 6f chéflde M¥se 7 on frame 37

i fixed to a building, as shown in ?igs. 3 and 4.
| When opening fhe door;.unlockind plate 28 is moved
laterally by roller 21B of coupling device iSA and is pushed
toward coupling plate 12, .Then, links 26, 27 rotate |
lclockwisa around_respective.pins 47, 48 to pull rod 29
‘downward, and thereby latch 30.r0tatas to unlock landing
door 1. | |
The ooupliog operétion'of car door'4.and landing door 1
will be described in the following referring to Fig. 7. |
. Fig. 7(a) shows the operat:ng positional relation
between rollers 20, 218 of coupl:ng device 13A and door
lockinq device 25 when doors 1, 4 are closed and the car
passes. | _ |
When door machine 24A is operated, the panél.ot'car
doo:'4 first begins to move. interlockinq with this.

movement, rollers 20; 21B also move to come near each other,

—15 -
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I nt gq"l”é)&k%gu@)ng%rmat P%Tr?HFlél‘o%rKcl)% &ec to the NBPTEé'i't her directly over

one of its interlocking interfaces or . ~indirectly via other MBPs.:

The MBP interlocking area is defined as the area off 5 railway defined by

the set of track conponents (points, - signal s- and detection sections)

which are available to that MBP directly fromits interlocking -

i nterfaces. Not e that configurable features such as ESA and TSR

] . at G peatures suc
must e &R fﬂﬁggfi%o:{%ad%fp’gghw%teﬁg% T4t VHG ddntral

I.nterl ocki ng Area. exanp [ r Eqw renent for

a TSR to span gpadbhe | dierdmalant® SbRRacts unledianiay bidte 28 BRACHE86NeS O
.set up two abutting- TSRs, one either side of the boundary, each

resi di ng withithe state siupuy dine FNBR Tibgs| ocki ng Area. 15 ~ An MBP may
comunicate with a train either directly:via ~_a connected Fi xed
Conmmuni cat i ons Unj tEYTRgr ( gthen the penel of ocar dgoy dyilscopppedi aTahlery

attached to an er.. . e P_cg, ni catd Qn.area_i.s.deftined as | _I
t hat area of tgse'g ‘gué\@fﬁ'a‘ﬁl\ﬁgf%i_ Egﬁggnggggg%ﬁ#e}“&}?hgl_ééﬁs;g; ?gched to
‘the 20  MBP dip@piiNg pilate 12 BRAANbYBERES TS| SAliL BHWAA 1hSFLYI fod) UP.

into one or nore ‘comuni cation zones. A communi cation zoné is an
area of the rawhgpeins deidihghdodrsiingeeuhklyfed. Thie0B¥dteCati SHowhl in
(FQU). When an MBP wishes to 25 . communicate with a train it |ocates
the train in tRigs @&, - the nost |ikely comuni.cations zone or zones and

t hen transmits. via the FCU for- that zone. In sone cases the
commas zone will beFEt s &takenhthaopasel vebslanding: depEnitc48i nivera.
30 There are_ twg ATP Contrallers.(i.g. one in each aof the - trajn
cabs) wor ki ng fﬂm&%l%ﬁﬁﬁq‘ e@i&%‘ogﬁe?‘? i 21k %’%sp%ﬁé‘eﬂﬁh%oﬁh’b?l er
on each train } t4 : 0 L E; f : er is
i nactive. The g%??‘?/eiﬁ/%ﬂ's?z}?g i‘%‘e&eggﬁﬁgg' u%%%ﬁ?%ﬂ%g??g#hf he train
circuits 'Here, in Fig. 7(d), a difference ikSlwvel (a gif)CH

?note t hat

indicates that that cab is in control of train- - movenent
the train circletwesn ciovpanedsked car door ¢ and landing door 1 becomes
smaller than a difference in level g when unlocked as shown
in Fig. 7(c). This is because the panel of landing door 1 _ o
of ﬁhich'position is restricted b?_coupling rollér 21B
catches up to fhe panel of car door 4 as the velocigy of
' ‘coupling roller 21B to the ground is larger thén that of the
panel of car door 4 to the ground by the operation of
coupling dévice 13A until doors 1, 4 are fully coupled.
bifference in ievei d can be freely sat if tha'moving
rafibs.Of roilefs éo, 21B ére.chanéed by changing the |
lengths df-links A; B and C ahd,the'position of éins 23a,
: 24a, 26a and 27a of coupling device 13A shown in Figs, SA -
~and §B. |

' As the panel of car door 4 is coupled with the panel of

- 16 -
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I'nactive Cbntroller pl ays no part in train protection, but conti nues
to nonitor the location of the train via t he speed sensors and APR
system ‘A train driver selects his train' s operating node and
~thisis supplied to. the ATP and ATO Controllers (9 and 10 10 _ respectively.
I n Flgure 2). The train nodes which the equi pnent of the present

system recogni 3@adang 866PON0fn ons united Body in the AlfexdVlRdwmlino FigoWn
as "Manned Automatic") The ATP system provides full protection.

for the 15 . 7(d)tr dtnbecomasposstibde wiot drive tBP pmxels lof HoeraATd, 4
systemdrives the train automatically between ' stations. Note
that the ATO spét @npighuseeed gluring the subﬁﬁqeevheoneraiw m%raitrionuto
nmode, al t hough_other

f | TNV
20 ComBREBAR: BROGRLRE, U4 ARAIS RHOHB S0rERT LAl 18 panelisd
Vanual Vode (ali3068948585 1 POtk WRHBID stato, bocdll A o 101

.provides full protec rain 1rn conjunction mnth t he

MBP network. - {@hin the ranééfbf1dﬂédﬁahcbsbBQﬁG&ﬁtéﬁhﬁIlﬁHlﬂ&iﬂéﬁ% RB3i n 25
manual |y up to a predeterm ned speed close to the : prevailing PSR

or TSR,. 'usin@iBgabo thapliy is not possnbﬂerﬁatdnﬂVSLnné|nnhdip oife dadks
Controller. Restricted Manual Mde ~ This node is used for
forward rmovenedt ﬁnaaeaobsqh:ﬁpeed as the wvibeatiperef MeoXE loodmd®i cati ons
i nk exists, n emergencies (e.g. the failure of trackside
equi prrent th@ﬁi°iBPBV§de - speed and LMA ~information).

) rngt fIT(F:’t .Cﬁgt Irf's' g;egg% | dgsSahd ts%w car door ErQﬁgqétﬁﬁ:IgOrdotol}e tg%' 2nBY
to no nore tha&uqlgoaﬁégygja@i&&p%pegq&vglgrrpl e 17k h
~ The movement of doors 1, 4 when they are.closed is
entirely contrary to the above-description, énd doors 1, 4l
are closed from the open state in the order ‘as shown in F;g.
7(d), (¢}, (b), and (&). 3 - .'.
. When doors 1, 4 begin fo_ciose. the panel of landing
doof 1 is pushed in the cldsing direction via coupling |
plate 12, o |
However, coupling plate iz-and unlocking_platé 28 are
kept pushed against'rollar 21B at fhe cenfral #ide of the
entrance aven when rollers 20, 213 begin to open near a
closing end 100 because a force shown bv an arrow F is
qonstantly applied to the panel of landing do0r.1 in the
door closing direction by closer 43. Théreforg, even when
rollers 20, 21B are opened and becomes to the intermediate

state betweea Figs. 7(d) and (¢) in front of closing end 100

=17 -
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5 subnodes; Protected Reverse and Unprotected )
Rever se. The ATP Controller provides l'imted _ protection to the.

- train, the degree of protectlon S dependi ng upon the sub-node.

- St andby Mbde 10 ATP Controller operationis limted to nDnltorlng
of inputs and provision of a linited amount of out put

1 orat [on. NgkeyigingadP 10NHkeH $b B stit o eng AU GBS 10 @0

active cab remains regis

standby -node ipigb &C WJ.thcﬁ.ft lsha&tiwelsamﬁgeﬁomon 32. artéhechal | owing
ternms are used when discussing ATP =~ - Controller functlonallty
Ful | Protecti opansdticot landing doRef dr $st Sully ¢totett(ed tandal beadméknned

Aut omatic 20 train nodes. \When the train is operatlng in ful
prot ection nDdEhet$ﬁF7ﬂT$QﬂﬂR<%ﬂ Fégg|9ﬂﬁg)th%n1°¢kin9 platen®Bnim possibl e

pr ot ection th ot e

Refers to the. 'gﬁ%‘?n %&i 'i\f\efteé’a ﬁﬁ‘ﬁuﬁ?aﬁ §5°Frlat°t:§3\75558uﬁpﬁiin modes.
The ATP Contr o}, SlTsFQ‘Hd Q¢ &9 %Ehsrtgge C%Wr? 6A agéhﬁigt ed. 1t

'characterlstlcs o) es of trarn to whi

- reads a hard va(f. (e ac%fsugltr akh@) $8king opeﬂ{u'dmla% fl&ﬂﬁih d&r 29

interface that indicate the type 30 . of train. This allows t A

Control ler to is xdampieted. caertabr 8r asnfuitchec tdarivedni @RdSUhS e@Sosing

- enmergency brake rate, energency brake response. tinmes, acceleration
‘charact er i sti cCPeFREIMe aff FORTBeAgt ﬁ is gpmeleftad ins the state shown in

- 20 - red qantly used by the ATP Controller when performing

'its energency thqifcnstance cal cul ati ons. _ Train Length is passed

to the MBP where 'tndhavg%%(ii%eaevme 25 Sﬁl‘(’éﬁ'%% 4P 4! grEhSIE:Sgé & in

tralns Sonme trains
the state as shown in Fig., 6A. In this time, unlocking

plate 28 functions to rotate link 26 counterclockwise by its
-own-Waight, and fherely unlocking plate 28 functions to push
rod 29 up to maintain latch 30 in the state where it is
latched on lock 32. Therefore, even if spring 31 is broken
latch 30 will never be put in the unstable state.

When the entfancé height and width énd the ceiling
height of the car' differ depending on customer's
specification, the heightfof door machine 14A may becdme
different and the_height of coupling dévice 13A may also
Tbecome different. 1In this case, car door 4 can be combﬁséd
by méking the horizop:al distance betwaan'coupling rollérs

. 20.“218 and'angle 6 of cam 18 in commoﬁ diménsions and by
changigg the léngths_of large link 17 and rod 16, the

positions of the suppdrting points on link levers 15A, 15B

Sheet Has Been Rei
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~the train l-ength value will be assigned as unknomn . This wll be

- conveyed to the MBP which will ~assune that the train is a default

| engt h, the defaul t being set, for safety, to the Iength of the -

| ongest train 10 - that will run on the line. - The nmin conponents

. of the pTesent systemare the MBPs . and the train-carried ATP and ATO
- syst ens. ne ' g018S by

ot her ! nfRgs Fpaceof SERATHE Sl SpbRRRIg oblnt 1) Vol #rR”8:

i nf or mati on or ebhi.ch convey information between them _ - - The '

. infrastructure conponents wll now be described in ‘det ai

. The conbi nati on of Enathsdeaseanspdhﬂedan@1h9|dosrgurexhe widt@ aadd
train-carried transponder readers - (12 in Figure 2 whi ch serve the ATP

Controller i's kadahtaefirke prralitef landingodpreroh ?&‘ieﬁf%d\‘?"(‘m&f system
The primary function

won e TUhahegp g 55%&?29?93&11%34% e Ata RS B R E,gg ol Ter

t I t t oGl
;S)?/Zt fe E)nr Imseggzo giﬁgd( ?’%D%w‘?{% ?ﬁé‘@??%@ gs’ tb Qé?dthe,?&'lﬁ;IDel:lctcg)etr?ta1 tP?)I | er at

stations -equi peedpMihg Pkdke 12 at theﬂlﬁibh&0§&h§2 porth@hdipmeaPBesyst em
consists of transponders placed between the running rails. Each

transponder combailessa20pi 1B PRagidnghideivice 382 of temnsicrt dd to a

passing train so that the ATP Controller "~ can deduce its absolute
position at that in¥euheus\perits as dascnibed bplewcare rdrnivad Jrom s¥ep s
gi ven. The train-carr

g .
transponder reX88r °PRHFEH°H1?‘Iére?%d$ﬂ '%?Igt Fpgﬁgggnggsgﬁc%ﬁsa%(%nglfe&’
129 (uTen TS HaRg bRe' GRhubfifert MIRP Milloceon of the fnteriqek grom the

Controller. center | BBod¥athatds tcvr Frdu&hePRnEY 8k €5E | the Tal 'a’é'sufr(inbhe
operation of the present system Dual i ndependent 5 t ransponder

readers are thahef sa¢epworkdedrioraleslishiiBit of th&onétiring caﬂThakbsst'
tags in the APR unit produce - outputs simlar to those of a :
transponder, b#hewminigum breadghwise t nagont pfya hQ1ﬂ$WQxF§HﬂQ§:used by

t he ATP . _
: achieving the space saving. Energy consumption is saved as !

power consumption of the eiectroﬁagnet Of:the retiring cam
is éliminated and wind sound caused by the retiring cam is
eliminated. The header caée_is'simplified._reduqing cost.
- The door locking device and its.contacté ¢an be inspected
fiom inside the car by opening the car dodr, and safety is

' thus assured.

"In the above-described Embodiment, the elevator door
system is composed of center opening car doors 4 and center
opening landing doorsli, This invention is, however, not

limited to this'emhcdiﬁeﬁt, This invention can be apblied

- 19 -
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nor nal oper ati on. Three different |ayouts of trackside transponders
are used; the choi ce depends on the particular situation. These
cases are now considered in turn. : Singl e transponders 15 '
These are placed at intervals along the track and inthe vicinity
of divergences, as shown in Figure . 6. They require no external
connections. t BSE8SmPoSelt (5 W ¥1def opeAgh§ car
transponders Mo Q& elevla4tor dgdﬁ_'sﬂggﬁtrgiélg? 9 can deduce ?he drgstance 20
moved and diregbbPnafd 4 rfddd opening 1En@tngadéyr Controlled Tr ansponders
(ECT) ' Wiere the APR systemis used to convey the

cl osed/ not closed state of PEDs at a stopping ~ point, four -

conpl enentary pairs_of External]

Tr d ECT
15 are used as showhhe present ﬁ‘%aﬁtdﬁf‘ec?“ gg’“p{&” “he f%q:s o ergﬁg%t aril
pairs are pl aced aSLA§ P&:l?*r@ device,. lgpﬁggg r§Pidpd FLAPHL "%Beq"hﬁiabl an

with one of th& in-carrie ennasl when the train is
30 accupgieliyi séetned ddve’ thbv\@lbbaﬂéﬁogﬁ@éé afflefacilitate theach
antenna). One transponder of the- pair is : enabl ed by the PED
controller 17 ifstallingcand adjustment! asel,. and the ot her can be enabl ed
to indicate : - '"not closed'. The ‘'closed” and 'not closed'

- 22 - . transponders will not. be activated at the same

tine. The active ATP Controller 9 wll no ble the
train doors unless Pbvignsleg unenouss pogifipegions and var(aiﬁ’fg"gfafaﬁsta?

whi ch may indicate_ e[t o] valo allow
the trainto dB ??n* Pg‘r'engiﬁ%qﬁepggﬁieeeA% H)%W %Eer rrust see a. -
t:anSI E:II on teachingéronit ey t‘i‘lé}%%ret ) Bhoﬁﬁ‘&’eré‘éécﬁi tHat WithAnheke
st opped.

scope of the appended claims, the invention may be practiced

otherwise than as sper';ifically described lLerein.

- 20 -
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determ ne the PED status, hence the above two . functions remain
“available in the event of eit her ~ an ECT failure or the failure of
~one-of the two "~ train-carried APR units. However, if the ATP 15
Control | efr can read the PED status fromeach APR un|t t hen .
status indicated by both nust agree. If’ t he¥! hldSh;@tﬁeEeeﬁanpldcwger

than a configurabl'e' peri od the ATP Controll muu Hﬁﬁﬁm‘z t he

stat us as "unknown" and request the. energenc
At platforns V\nmtnquEIi)gmgg gpeci al transponders are required
The ATP Controller deduces its ~location - and hence whet her to
enabl e train doors - - fromprevious: t ransponder readi ngs and from
tachomet er and Doppl er i nf or mati on provi ded by the 25 ~ Speed. and

Di st ance Measurenentl. Syépeﬁﬂem oor systef.fePBR&8IRTHt stabling

| ocati ons - ' This | a 03 i s enpl oyed at pl aces Wnere t he ATP
Controllers are to ﬁe \éd B89 but vvhere t he - previous | ayout

i s inapplicable becagu P .present. _Normally after
power - up, the ATP ¥ear EQE&%F ??ad °rﬁjsat r2:(r%‘rgve over at |east two -

i ndi vi dual 1dtchNneangersri Todk Hgy sTdIdJQa&dliﬁgoﬂobi' Swhere aga g
and direction, This is the nethod used to determ ne

location for trlﬂrr&mﬂebrngst btosed} way 35 from a depot.

- 23 - - However, at mainline or siding |ocations where

over ni ght - st abI i ng Gaer Heﬁsengomwﬂmvid@daon said la“d?’é%tﬂ%ﬁ'r

: d d, s h th
Crain corricd ASMRARGH oL a 3055 B1dte tor couptipd°whfn tREa Gl L1
location and oo/ﬁpaeoughsﬁf:&henpi&gegﬁa;ﬁad %Qega%i'ﬂgl'tw{@{'é%d he

train the active ecei ve
i nformation frpadipithd plated,Safill &7 Bifk connected beQﬁééhedaP&’Fb&muwnt

10 Each MBP pernmits the.input of commands that nodify the way it
protects its. MjRdtd emdeaiduileekiipep iz ifor movingespbdsublaeckingr
remenbering and appl yi ng t he “nodi fications. Control is

accessi bl e frorlfr-'tEh*Ee fiomayl §gid coupnlinganiates of the present system
first linking mechanism for linking said door locking

means with said latch means; and

coupling means provided on séid car door composed'of a

. pair bf couplingfrollefs.for coﬁpling'said car door withl |

said landing door, whén Said_car lands & landing floor'and
said door lbcking means is positioned between said coupling
rollers; | |

one ot said coupling rollers of said coupling means
pushing said unlock;ng plate toward said coupling plate

* when said car lands said landing £loor; o
a displacament of said unlocking plate caused by being

pushed toward said coupling plata by said 1ink being applied

- 21 -
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. ~"Discrete Interlocking Inputs (DiI) Control Term nal

(cn mm,,ngq;egﬂ Rt rol Centre (SCO) Station

Informtion em (SIM5) The control operations which
are offered nﬂlm%E ﬁmr i ncl ude: Apply a restriction (e.g. a TSR
or emnergency ' This is applled to a specified area of
~the track : ,-elther a configured area or a tenporary
‘'section). The socsaidl $awshameamttlpmuah tsefd §iz5t linking ammsaulim;
Activate a pre- configured restriction TSR,

section). é%#ﬁdéaﬁchaP?%EPcﬁﬂ §@5§| ﬁgdlng d°°¥¥§ﬁ5¥b

specified rest @ei%é’t Q:e?xrangvgrfrégf unloc d:ineqslprllate is applied:

- 24 - precontigure cti on. Def i ne or
renpbve a tenporary 8@ coupling meads fedufdd Gl1ar cABCAON witH @ud ed
for a restriction and the. conflgured sections are not

sui tabl e, then randimgodaby Bgcpushimgnsdii dfomaddrking means [hstp«bqn said
tenporary data (e.g. TSRs, tenporary areas): ' “The control term nal
possesses securdaupliagt gpdders afterid Coupmmnﬁsﬁbees%a%#\cpﬂm Jandsyi se

user errors. It can al. so renobye restrictiaqns ngoged Qy t he, SCC or
S| VB. : - said landing f100r an after said landin oor is unlocked;

and
said car door and said landing door being movad in one
unit after said coupling means couples said car door with

' said landing door.

2..-the elevator door system according to Claim 1,
further comprising: ': | | |

a door machine provided above said car door for opening
and. closing said car door; and

second ‘linking mechanism provided on said car door for
linkiag said door machine with said'coupling'méang;:

wharein said coupling means is driven by said door
machine through said second linking mechanism; aend

said car door and éaid landing doof are moved in one
unit after said coupling means couples said car door with

said landing door.

3. The elavator door system according to Claim 2,

wherein:

- 22 -
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I's used in the subsequent cancellation of that nodi fication. _

Restrictions: inposed by the cont r Bpis Sheet Has d can onl y be .renoved by
the control term nal and restJ “mmm d by discrete
“interlocking inputs can 15 only b e removal of the relevant
I nput .. The Pl atform ATO Communi cator 2 is the main part of 'the

tracksi de ATO equi . _A PAC | .
Statton The PAC exBRARgEeupfiag Mgt HorkaBstaceah Providea g Rrd pack

Controllers.ongshat bendhyat £&F %&I Alfnerted €BMBHIECHéESHY ﬂqmiugons

(ACPs); e.g. train status - information fromthe train, -driving
strategy infor gRkchanism forfbeing hkriSEn by s dAGGoEomes e rthrough saithe
PAC al so: acts as a conduit for TMs-to-SCC information; 25
uses its commmesandoﬁisyw@nﬂ!?@%ﬁ’cﬁﬂd@“ﬂos| tion . markers for
approachi-ng trains. I N funct | ons performed by the PAC 2

(which i's il d& Pﬁi‘gdc?‘r‘\p}:{%%r"ée ‘ar e: . Creati ng
di stance -markers fogt@e &91§H§t1‘36r19érsa'§1%0 connectedaPoprQ@ia“dﬂn ey N by
sendi ng conti nuous Srgnals;

This enabl es t%vQTQoﬁﬁihe&&ﬂ éﬁuéﬁ'*ﬁtﬁti&ﬂdﬁockmg with siid e 'and
~speed measurenents and hence to . perform an accurate station

st op. push Baddi dbog 2ockimymemrs dekwsanhspidveewbing XN IRRS 5
the SCC. The train sends the SCC train details on __arrjval and
whenever the dethsin saidargs. 1epda $aid 13“‘11“9 flopgcAngcaEReN bet ween

the TMS and S d PAC. '
-Ooﬁt roll ?Eg th ﬁ%é‘%ﬁ@ﬁrcaﬁﬁﬂﬁ%ﬁéﬁg t teinaﬁg 10 ATO-syst em
The PAC obtains the al;g gggsagépoénd said 1andi‘i-ld3%%GrSB?LUﬁo\fréd’”iﬁ héadED

Cont roller and passes It
' - unit after said coupling means couples said car doo:- with

said landlng door while minimizing a gap between said car

door and said lahding door.

4. The elevator door systém according to Claim 2,
wherein' |
said door machine is composed of a door driving motor,
reduct;ou means, linking mechan15m, and ‘a cover for covering.
outer surface of said door machine; and
said cover is used as a sca!fcld in a construction work

of said elevator.
5. The elevator door system according to Claim 2,
wherein: | '

said door ldcki-ng means is composed of a latch and a

- 23 -
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current systemtine to the train. If‘ the PAC has not received .
the tinme fromthe SCC, it 15 -+ accepts the time froman ATO systemiif.
avai |l abl e. CGenerating a novenent request for the ATO system.
based on that received fromthe SCC. = - Passi ng | ocation
information to ATO Controllers o during their initialisation
‘procedure. - 2fetal f1ttfﬁgwpﬁuyﬂaaﬂoabbwposasdahnhdﬂngﬂdnor. and

Reporting train details to the Sl MS. The Speed and Di stance

Measur ement Syst em éSDVS)ateio\docipsles withi gaddmmetadh fiFting Avplosk: peiter .
It conS|sts of tachogenerat or, (tacho) and Doppler npasurenent sensors
25 - (‘Doppl eré}ndiEicW‘?'édﬁtF‘hrﬁP‘@oé&F‘éFnar@c"aﬂp;f ER®RESor
availability,. thus there are tw tachos and two Dopplers - per ATP
Control l'er. The SDVS sensors are used by the ATP Cbntroller in order
to derive veIOC|ty dlrectlon and relatlve di stance (i.e. since |ast
t ransponder) . - 26 -. - The
tacho consists of a housed toothed wheel. whi ch rotates in synpathy
with the train wheels. Two proximty sensors in each tacho detect
rotation of the toothed ~wheel and thus produce output signals with
frequency . 5 proportional to speed. (The use of two sensors in each
tacho allows direction to be derived). These out put signals are
anplified and squared off by a pre-anplifier - circuit housed in a
Tachogener at or Di sconnection Box - (TDB). The anplified signals are
then output to the ATP 10 Controller. - There is one TDB per tacho.

The Doppl ers use m crowave technology in order ‘to determne train

. speed. They are ained directly at the track bed and thus provide a
speed signal that is i ndependent of any inaccuracies induced at the
wheel to 15 rail |nterface

This Sheet Has Been Rep

i
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the ATP Controller can derive the absolute | ocation of its train. The
ATP Controll er also detects - and conpensates for wheel slide. The ATP

- Controllerts 20 error in location is |east when it has just recalibrated

~its position with a transponder, and increases with di stance and with
wheel slide. - The ATP Controller also uses its knowl edge of the =
exact - tr ARSPRAES oF OFRE i¥CrosuRel i brate the SDVB. It does 25 this
by cal cul ati ng=@ correctiom tactor tor each sensor. . There is a
separate tacho and TDB whi ch supplies the ATO  controller. This allows
the ATO to i ndependently derive ~train velocity, direction and

| ocation. The ATO ddBsehevator dgamyEVEHGH dpcilidinged | nding oot fe CPRAt
the ATO recal i brates absol ute ‘di st ance

t.at h
and- does not ré&&rAPR"YF'aﬂgp%o%r%ar' a iat’fﬁpéevﬁﬁ‘épfeéﬁe észcé"('i#)r{thggﬁg;)agnzj

di versity . (of re b SkaC no I t
ey (o hepasal BBkE At Vo LRIR AR5 LN 1K 18Rl
- 27 - Tl oA T BySRBRUR1 661 i Q¥ vde /Ndololrl UBEkEAGIdévide Pricvilid on
provi des a - high-integrity,. bidirectional- data '~ conmuni cati ons
l i nk between trtWS.adﬁzh@Pdewlq:mmusmabf a coupiingcnlat%cfdrrltmlliplgent
This facilitates the 5 si mul t aneous protection of a nunber of trains
within each  witdomhenteut dees., asmmnlocking R\}&FPaB’FPYi‘FQ)fi'% Rargigel
Communi cation systemis essential_ to the. operat

system Dual raddRdzhe FAVRI$NE R1ake, ARG & &FELOQ‘”' 'B?‘B*ﬁ%eﬂ‘q dﬁ'ﬁé’ggﬁ‘}“ﬁBP

and for each ATP roll K i [ t of
over | appi ng ggn%ﬁ"?s It%?l %‘gue 1Hiz?clha‘:% t higgF¥§<edgE%£r:1‘f‘IPnl cat’ion Unit
(FCU) 8; the O‘ﬁrﬁt%reﬁﬁHﬁﬁaeSOQth€ M’liQi‘k;QﬁVQbéﬁSnism for NBirkiry the

‘generally one FCU per MBP VWere | ong di stances are involved,-
several zones WoﬂVBchngbda\lﬁce wibet . theAdjstchntiovdces and adlddwleimg
frequencies, but the - total nunber of frequencies required is

minimsed by devicgppropifadconcthr aAT [dasquEREPOERENAEI S, pair of
coupling rollers for coupling the car door with the lland.ing

door. One of the coupling rollers pushes the unlocking
Eplate toward the c0upling plate when the car lands the
landing f100r. A displacement of the unlocking plate caused
by.being'pushed toward the coupling platg by the link is
applied to fhe latch dévice. Thé latch device ﬁﬁlqcks thé"
" landing door when the displacement of the unlocking plate is
applied. The coupling devicg éouples the car door with the
landing door by pushing the door locking device when the car
lands the landing floor and after the landing door is

. unlocked, and then the car door and the landing door are

moved in one unit.

- 25 -
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by the FCUs and running parallel with the 20 track A train- carrled

antenna i s nounted on each of the four corners of the lead and rear
cars of the train, - Two train-carried antennas 19 (fromthe samne
train si de) feed into each Mobile Comuni cations Unit (M) 20 - the
train-carried counterpart of the FCU. The MClUs are 25 dupI i cated for _
availability. Only the lead car MCUs are , aﬁtive at any one tinme. The
MCUs communi cate with the ATP C8rroller.l4 Coritrol of the ATP -
Communi cation Systemis provided on. {4 the gt¥s 1 gy MBPs and in the
train cab by the ATP 30 Contrl I er e e s :-=- |'nacéi ve ATP'Controller
rring +o Figure

Posi ti ons" LACPs). An ACE |s de oh on.t b Tt r ack where a :
f0/? train-carried

off is facilitated
ﬁu ansmtting

does not communi cate W|th 1z Eﬁ‘l Re
11, the PAC 2 communicates with t e ;a a ATO Communi cation -

PAC and : :

ATO can conmuni cate. = Phgsically, t B)
by a series of cahle_lagds 22.2¢ li#
| oops 22, 23 per ACR : i

- detected by the tral 3 , mnt‘an e
recalibration. The mark j TSPl %(W-ln
the | oop. Ot her tiapsposik prider t hat
the marker may be O OQUETY S ection in
whi ch the | oop —v—e—(—r—a-vx - ~‘ achwato
o

Wth the marker o . g
allow an. autodrijvgn train\ Yo
to achieve an 15 accurypke stop.

'second | oop 10 netires in front .
the train; to :

fe its pop |t| SO as
th the ne ggf the
gdct stop p|t|on of

90a }
cor

.

1 - 12A

o -t

FIG. |
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(In practice this nmeans markers are 20 placed symmetrically in the
ACP to allow for bi -directional running of trains). This |oop
S _ posi tioned such that an accurately stopped train “has
a communi.cation path to the PAC. - Sufficiently far apart to.
~allow the Train-carried 25 - ~ ATO to determne an accurate value for

t he wheel . dianeter. ‘The marker placed before the nornal
direction stop position is known_gs 't pgAXd marker 23. The mar ker
encountered before the Xd marker .is t i X2 rker 22. .30 °~ For . reverse
traln running, the marke names : 3ngd..' '

29 - . There is é-ﬁé& | o thefgcorrect stop
position of the train, thus for Y cfion there will be two
receive | oops 24, 25. - [5rh0_ac tching between the PAC
and the 5 Ioops Mat chi n S - nitpy27 are used o
with the Receive and . -Trans Loops ¥r e A/ . - types.of Unit
contain a transfa . L ' e -
attenuation of th ' - Ll ch ‘ACP .
consists of X2/ Xq 10 tfrgngphit | oomo.anfgboqn.p‘ eed _,“&n d gt oops- as
requi red with asdog¢i at edq yjoyppdance .mat chlng unltfa Xd and Rd
| oops shal |l be upted s  hat, when the . oned at the
correct stopping. - train antennas. J ch en 1bde train
are positioned 191~ overf fh&frerevanc—toop: Fadhy ATO troll er has
two transmt (Tx)H® : i d with it.
These antennas ar{g posif i oned the train bfdi es\such tpt>T®8y are
directly above t tragkhi de JACP Iodgglmhen the traijn is\X0 . dpcurately
stopped at an ACH| Thg Jantennas are of the Qb und\flerri e’ variety.

’ ' ' 2lp BN .

O . oXo
o . L)\
: 18

136

3

I = G =
—_— B |
-
A

FIG.2
i‘ii\fﬁfi’l’ﬁﬁii’“
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fol |l owi ng sub-headi ngs: ' Protecting Trains 25 In order to '
provide protection, the ATP Controller per f or s the followi ng top

-l evel operations: Registration - In order for a train to be nanaged
correctly by the MBP it nust first becone . . registered. 30
Derivation of Train Characteristics - In order to - _ protect the
train, the ATP Controller nust be aware. , _ .

- 30:-- ..of the train characteristics, particularly those
relating to the performance of the energency - brakes. The ATP
~Controller reads its:- train interface to find out the type of
train to which it 5 is fitted and uses this |nfﬁ? tion to access.

t he : - correct train?perfornmance paramggers,fro gzrt of

Its on-board dat abase.” Handl ing of L .- Cont oII?rEnust

- obey LMAs [} issued\by the MBP 'such th
travel beyond tlhe LMA. 7 The ATP Cbntroller _ exer ci ses
control by requeqUTng that tq;,iliuLL_l |ts enef géncy

- brakes when necedsaLy : : Lol ' rolier nust
obey both e s not 15
exceed a speed | ij=t——-rAgerttr ci ses
control by reduegtling that th B ts enE gency
brakes when necesfgary. . ijon - In orger to
perform LVA and Sp%e ijon, the ATP§ Controller
20 tracks Position wt p usi- g '

_infornalion_fronjthe SDNE.
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Restriction protection, the ATP Controller derives train speed _
usi ng i nformation fromthe SDVB. 25 Door Control - The ATP Controller
performs the safety . critical functions of correct door side
enabl e and preventl ng the train departing a PED equi pped .
station with the PEDS open. - Rol | Back -and Rol| Forward Protection -
The ATP 30 Controller requests that the train applies its
energency brakes when the train rolls backward when 40 = 2 forward
node i s sel ected and when fhe train roI l's. 39 4f forward angl.ra reverse
node-is sele ed ’ e R
Control of Rpdkesrss Are—vemoeovVTES - THE /-\IP' Controlfl er 5 provi des
“lim-ted prot@clion.totovers+hg ertTTS gontrol of Res{[icted
Manual. Moverndg atP - Pontrdl | ef" i des' il nmited
protection -t-i“rain g 04T G| | N Trai n Conpl ete
Protection - [iike AR Coiroller er : ¥ speed train
movenents caff only Qake pjace . if thejpraiffi 991ce.

Di stribution]|pf LMAYand TPRs to the ATO Qb"'rhls ifnf or mgyi on i s passed
to the ATO ad en |- received fromthe et By k.|| -
Providina Dri nformafion to the Train Qper at or ‘The ATP
Control |l er ol t n $peed and target speed cab .consol e.
The target spd dfitpt jon is used 15 by th L when
controlling t bl gt her - than Auto g ¥dperational data
i s availabl e k : 1 ejcab console via the inft Sthe TMS.
i
. ~ |
1= =EPm S 2
: |

FIG.4
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in 20 - support of maintenance including: built in test, event

Fogging to the TM5, event logging to the ODR, internal event | oggi ng,
di agnostic access to BIT hi-story etc. . “On power -up, the ATP _
Controller performs a power-on . self-test before’it starts nornal
operation and 25 subsequent |y perforns a background sel f-test
continuously durtng normal operation. The train- driver, through the
use of a switch in thettrain b, may request the ATP Controller to
performa nmore conpreh Ve teSwUf th ~trainis stationary; the ATP
Controller will deregifster 30 itsSef" fwethetest is carried out.

- 32 - ' Atrainfis linmted to Rast¥iTted Manual operation until .

it determi.nes its | ocatk i rext abl i shes- _
‘comuni cation with an MBP.| The egéest ents § he : train's ATP
Controller. Once regis} r.e ) ATIN,8 (JoqQiroller maytthe i ssued-
with an LMA. Once a train WA dat 1 enter -a Fuldly Protection
Mode: - The active C&tt oIIer ad y4i n_can register, wth

the MBP network after one pi _ | owi |ti"0ns IS gbrret .10
the trainis drlvenc?,knto t P} a e@.,qﬂ' Resii cted Manual -
.m)de(notethat atralnl - ' == N d this node ungd] its ATP
Controller is TE@ s d) N _ ‘the trainis in the area
when the MBP is poweddd 15{~ ug. ' N ., the trainis in the
area when the ATP Cordiro++gr \ tﬁered; up (and finishes its
power - up sel f test) | _Bef ANP Confhrdiler attenpts to register

. e \' P
with an , | a\n“k‘“

FIG. 5A
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Controller is active and functioning. correctly, the : train is conplete
-and that the location and direction of =~ . . the train are kpown.
The MBP is responsible for deciding whether to register . an ATP .
Controller. If _the registration is_successful.and—25——the—AH Controller
‘'subsequent |y Hecones der|¢gi st ered, it will attenpt to regi ster. again
when all the neggpsamyb condi tions are oqnce. Opre uet '
- Deregistration of\an ATHITontrol Ter .hay be ilfit.Mated by Bither the ATP
Control l er or the {VBP. ‘.‘ ATP Control I er 30 Gray der&Ql ster itself if.

comuni cat i ondmrti—E—NBR @r e | ost—_diJ f a vdri g of ot her
reasons, e. g ATP ' Cont} dl | er- can nd Io Q,P.-t: cdgrifain of train

position. If the ATP
Control | er subs um ‘ 3 “ ’:‘I ssage \‘ fri ."" it informns.
o“an

the MBP that i W’o st &3 mg and r “ es fher nessages

fromthe MBP e e miimsil Ot e tor et P
deregi sters the AP b4 troIIer t _ the HP notifi es{the ATP
il

Control ter of thellde eglstratlon. fihe MBP infornms tH@{ ATP Control | er
of the reason in {he deregi gfration ssage. ' *o receiving a
deregi ster messagff citing "incons{fstent 10 |- 1 ocation” he reason, the
ATP Controller difcards its absolute ocation infor -tl%ﬁ and-
recal cul ates its o Iocation ffic ent APR |nfor
avai |l abl e. The ATP Cbntrc ? regulprly (about on»e a second)
carries out -a wor ft - case =--rgen:y braklng profile hl cul ati on which
i s based on the effergerty "lyr ake . .- perfofmance the rain and the
track geography. fhe 2?1’ al c ation i ncl.pdes al necegsary of f sets and
safety mar gfins. _ l TH perfOrntth %g gt i ofp, the ATP
Control |l er nust kijow 20 Mier efft he train i g and sd stftrack its position
wi t hin its 4dn:- | hp. Thi s i nvpl ves t isgf of the APR
' : . i / 4la . .
. £\ ' O ’:. ST _
T/ n_. ﬁ.
H - b 1 : 53 _ .
26! ( - z LI, g . 1
M) S 47C N ane

"1-'1" . ) _--_.W

FlG.6k F'IG..SD
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di stance, the wor st ‘case stopping | ocation can be derived and

. eonpared 25 with the LMA. - If this stopping |ocation is beyond the
LMA then the ATP Controller requests the energency - - brakes. In this
case, the calculation appears to predict - that the trafﬁ w |l overrun
the LMA. . However, the- glculatkgn i s designed to 'l ook ahead' one.-
cycle, and 30 t herefore pr rst "#ase stopping |ocation

shoul d the emergency brakes d of the next cycle.
This effectively Tﬁans t hag Cont ol | er requests t he

energency brak¢sQope cycle lPe refl _ | -
34 - t he wor st case) top [I ldi\\exceeds the LMA. '

Consequent[n";l mtne; t CAL0SEN ) |not - y exce8d the LMA. Not e I hat
there are ny reasons dlctcngﬁgﬁg iftion - of the LMA as issued by -
the MBP.  However, the ATP: ffer—rs namqﬁﬁFﬁﬁ t hem and

therefore effectively - jLnterpretis each LMylas a ed obstruction

The ATP Control | er ensures tlhat t he g i?‘/speeor\cannot exceed the
limts of. any approachi ng, P§R or cuﬁ'r ently 1 active.TSR | 10  \Wen an
upward change of .speed |i mj occurs; the ATP nt roll er ensures that '
the .old (low) speed limt id _enforc rear of the trainis
clear of it. : “During t he repeatedl y_perfor Ed wor st - case emer genqy -
braking profile,c ul ation,] the AIPLC nté er conpares 15 -the

cal cul at ed proCeEgi speed pr of & al | approaching -speed -
restrictions thi's priofile It i nfringes any approachi ng speed
limts (PSR or TSR) the ATP - ol | er requests the energency brakes.
The ATP Controller perforns 1 - pnt rg&;-o and nonitori ng
functions in conjunction wth.tbe ATO and 3 The ATP
Controller's roleis to performtﬁle' : safet?’brltlcal functlons as
follows: - _ : - .

o | EmS

LANDING Doa::) - _ /1 ' | .
'{_U”""C’KE'Q. e @F o
‘ 8 - 4 .
- _'. | ' ./ ‘
. | I r
(4) b
(COHPLETEL‘() - |
ouPLc—.p | —
1=
-
160

FIGT

TGN



-« [ RECEIVED @3/86 B88:5% 1996 AT 5338634% PABE 36 (PRINTED PAGE 36)

“For 0{)‘1“&“ 86 @EM1§H7PEI§§TCHFH@RAQ&( éoplq roller enagﬁ‘legnt ?1533 1214 .t rain doorg' 036

on the correct side of the train providing 25 that the train is stopped
and the ATP Controller can read : the specially |ocated transponders -
‘the ECTs. For non PED stations, the ATP Controller enables the
traln doors on the correct side of the train providing “that the train
“is stopped mﬁthln a conflgurable dlstance 30 of the correct stopping
poi-nt. : - 35 -, - The ATP

PEDs via the . External ly
_ ~system -If the PEDs are not
seen‘to change fron1not - cl osed' then the ATP Controller -
-prevents 5 train novenent by : Tracti-on I nhibit" output
which feeds into the. traln s tra t|on ircuits. This - effectively

: % cl osed. ' The ATP
Control |l er provides protection analns|-MNong 10 direction novenent as

Controll.er observes the state of

fol l'ows; - - Reverse node - .Control ler requests the energency
brakes when the train noves for e than a confi gurabl e .
-di st ance. Al |l -ot hgrz A ATP Controller requests the 15

emer gency brakes when the train- hckwar ds nore-than a

confi gurabl e di stance.

: cted Manual node the train speed is
limted to - a confﬂg&r.. €

f this speed is exceeded the ATP
Control ler requests the energenc . 1229 The ATP Controll er does
"not performthe worst-case , FANCY braking profile calculation in
RM node and t her ef ore does |ot r eqy o either LMAs or speed .
restrictions. . The ATP SySIEH]SU s two types-of reversing: .
Protected : '

[~8

— (2 B

FIG. 8 (PRIOR ART)
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how the restriction of the train to the reversing area is enforced..
However, in either sub-node, .i'f areversing train exceeds the _
confi-gurable maxi num reversing speed, the ATP Controller requests the
30 - energency. brake. : . The- map data possessed by each ATP Controller
cont ai ns - those stopping points (and -the associ ated protected

- 36 - "~ reversing areas) at which protected reversing is allowed.
These coincide with station platforns. The use of : Protected Reverse -
Mode allows trains that overshoot the l4'platformby up to a
configurable # stance to reverse bagRy5/ to the correct position whil st
sti 'l bei ng prtected d)y ' an LA 5V\hen reverse node is :

sel ected by the t driver, the ﬁ- er checks whether the
train is wthinswgl de5|gnated 1’!) ec st Area. |If Protected
Reverse 10 isnqt alla wed at th ATP system di-sabl es

the train notor; E the t{ X.W-’qfuﬂwm requests. the

ermer gency br ake. }' g, Tie™ATP Control | er
allows the - g

g point (point B

b d U CVE
15 in Figure- 7 if the ‘; | lsuch t hat
its front lies ifla}"Prot dAePH Reverse Area’, da |bet ween B and C.
I f, when reversing] jthe f ' : 0y beyond B, the
ATP Controller rdg{fsts 1 to prevent the
train rear 20 [ L sTanmaTsXAMATs —WWJJ at the
"protection” is pgijdyroEeoy . VBP a "One Train
“Section" (as show})] lsuch that ¥ he _ foIIo_vmr trainis limted
to point Auntil }I front fpy the ledding trfiHfR clearsippint C - 25

Because the posit§n of the f&ar of thd.train

g

p
iinport ant,
protected reversil|fg § s possifjlfeyonly fqr 17 Kk

nown | engt h.

_a'i?ls'of

8 \,.&e o‘r_."x’
I o §) OSNIvg

S B
FIG. 9 (PRIOR ART)
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node may be selected by the train driver; this 30 sel ection is i‘gnored
under any ot her circunmstances. | ' If the deadman’ s handl e_in the rear
cab (i.e. the one * which is now leading in the reverse di rection of
nmotion) is not enabled, unprotected reversing may take place up

- 37 - to a conflgurable maxi mum di st ance (abaout 30m.

Reversing over a larger distance than this may be acconpl i shed by
stopping the trai.n at or before the end of the initieal reversing area
and r.eselecting Unprotected 5 - Reverse de. - t he deadman's
handl’'e in the rear geb is enabl ed - .ggither when ynprot ¢xted reversing
i s selected, P subsequently - then fﬁere Is rniftralTy ho limt on

t he 3reversing¢ ' e. bl — ) Iebhn. sdgear 10 cab
is released at any YUY ] ing, the
ATP Controller requ ) - - ' . r venent is
al | owed. by the ATP Contrgller unti _ ot ecj Qd_Rever g¢]node i s

resel ect ed ~or{Hnot her 3rofle i s sel g} ed. 15 Becausg train which .
is performng unprofcted revegsing _ cang 2n pfinciple roach onto
the current LMA of phother train, ergati ng procedures st be
-establ i shed for the - safe]use of ‘of ected feversing.- ' In a
novi ng bl ock systen]jLMAs afe jssued D ¥ihe real 20 of ains. In
order to -establ,ish |hpe of a ith r. MBP|subtracts the
train length fromt ’ rep PPEI P trail t.o If atrain
becones i.nconp (splitg inhalf) i-s cal gul ati on no '

| onger valid, and th TP syst ém nust’ p Iirot ectfve 25 asures.
Therefore, should a ain beco i ncokpt (i.e. frain gplit in half)
‘the ATP Control ler [pgguests th¢ enmer gepd) brakes be ap Iﬁed and

de-registers-itself

"

. FIG.10 CPRIOR ART)
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the ATP Controller are configurable. - The followi ng events, or a
...gonbi nati on of them "have the . potential to renpve an energency br ake
~ request. . _ ' S o - 38 - Condi tion

clear - i.e. the potentially hazardous event - that caused the

brake application no | onger exists.. : Train stopped Driver
acknowl edgenent - the train driver nakes an 5 acknow edgenent to
the ATP Controller via a cab . . contrgl . Exanpl es of
configuration ard Over speed (auto nydeE dition Clear (i.e. no

| orger d i AND Train n¥§1 0" AND Driver 10

Acknow edgenent . Over speed (PM node) - dition Clear (i.e. no-

| onger - . aeedlng) Driver Acknow edgs . : LMVA

i nfringenent (|.e. mo@Bt_pase st oppi ng Iocau predi cted by

the ATP exceeds the ‘ Condi ti on C ear

(i.e. worst casd -G-, . Eﬂﬂuion no 7‘3'\‘;C§$ﬁ5 LMA)  AND
Train Stopped WA ver Acknow edgemefit : e naj or
aspects of MBP functiona I't® now be. qaure 14 is a
functional block diagra t he- MBP show ng Mg formation flows
The main MBP oper &\ ¢ dlan-be sunmmari sed undery 1Y fol I owi ng

sub- headi ngs: ectg o Trains ¥ rovide
protection for ATP EQUIp)\ iag, 25 - the MBP ;erfor E-the follow ng top
| evel operations: : . , T

)

| W@ )
(pooR: CLOSED) - (DOOR: oPEN) .
. F1G. 11 (PRIOR ART)

___;_;.___;——————4—-
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Regi stration - In order for a train to be managed COr r ect fpopraeiasy =S
the MBP it nust first becone regi stered. .

-. 39 - Proving Clear - Once a train has been regi stered the MBP

will attenpt to prove it clear in froqtlaqd behi nd usi ng
detection section information. —H-5— operation is intended
to avoid situations where 5 - un-regi stered or un-equi pped trains are
| ost and TITLE OF MEf INYENTIOMI ns gi ven unsafe authority to occupy

the sane area of railway. LMA Generation - Once trains are proved
cl ear ahead it may be safe for thenmrtohe:stssyed—wt-h-- an AMA-- AN
10 - LMA is calcul ated by searching formakdé Hel
nunber of oBEEVAEPRoRYORs SE8d&Mtered in the ;
Rai | way (SOR) database. The LMA IS I ]
t hese obstructions. Mai nt ai ni ng SOR - J'¢'““f g
trains are pr.Qt e g to the ¥ atesict prgtnte tofrsth
rail way the—gQBGRQUND 9% S%%fiﬁﬂﬁ .i%i:the SCR database |n I|nei
wi th changes in reported train Iocdtlmns and imforematikensf rom

3

t he interl ocking. Speed Restrictions -“Fromtine-to-time- 1f e

20 ngsesgabyY kRt HETRALAHh SPeed restrictions to be
applied to secfroﬂs-tgifﬁe—rar+may. It is the responsibility

of the MBP to ensure that these are conmmuni cated to the train
Track to train communication & routing 25 The MBP provides a nmechani sm
to support high irRigJiEnk¥ntion GRIALYES Ad Gh hEleRetb r@sdr ssgetén(d and
train-carried protection systens. Since MBP areas of control nmust
overl ap butmdER paptisudarilen tar eas edevitior idods system niviwhbtle ahat an
MBP will fromtinme to tinme be required 30 to communicate with a train
out si de itslantingi dabrods opema&unrIdidéad;rntanalunnttw1shtaecar

responsi bility of the
door.

0O

Description-of the Related Art

A conventional elevator entrance is generally composed
of jamb, a car door, a landing door and otheré. The car
door and the landing door are in sucﬁ a relation that the
car door unlocks the locking of the landing door and is
coupled with the landing door when an elevator car lands a
landing floor and thus, the landing door opehs/closes
jointly with the opening/closing motion of the car door.
| Oné ekample of a conventional elevator door:system
composed of a'landing door and a car door will be described
in the following referring to the drawings. Hereinafter,the

- car door and the landing door at one side only will be
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MBP to route messages via an alternative MBP in order to achi eve the
appropriate end to end comuni cati on.

- 40 - Di stribution of SOR . It is likely that sone of the
i nformati on maki ng up the - SOR tbap an MBP uses to protect trains
under its control will not be ditectiy avail able but be sourced from

other 5 MBPs. An MBP nust therefore distribute the necessary
i nformati ondésceihed WBRPess otherwildendieszralberd.tr &igs bl vedh MBPShow

As trains nove through the network the MBPs interact with each ot her
to propagatbe baeksrespansali doby 4f andl@ lagwhinwldaom b whemnddéoasndt o
the MBP best placed to do so. Support Qperatoer Control &
St at us Moni &odi hgare closedherpBPegrtdviedas min iFias cdhranrd i bhs ¢ach of

ext er nal control systens. These allow the various support 15
functions t&2pdiBsgi dgprand Asnkedredogkesedsssaripcking levex hgrofuacti ons
The MBP wil| perform a nunber of functions in support of mai nt enance

i ncl uding: berkingnde¥dre @vEReN dggitfgkePt Clafigtmodthed £3RsdoessSBET

T SLor  Care, E9anebls B0y, bouph it hEihndie adhe s 2 S8 ELERR

cOnl L QU o)k Bk BRI B, BBV iRy, o, e AL AT

e op " SPERb = cBERRRE 1B AplobloHh tockuslbd AMdAF SEHE"S

An unlocking roller 9 is provided at an end of a header

case 7 of landing doors 1 corresponding to the position of a
bow 8 of retiring cam 6. A sbaft 9B is provided in-header
case 7. Unlocking'roller 9 is attached at one end of shaff
9B via a lever S9A. Unlocking ievers 3 are attabhed to shaft
9B and two positions. When unlocking rollef Qiis pusﬁgq by
bow 8 of retiring cam 6, shaft 9B is_rotaféd and,théfeﬁf'the-
locking of landing doors 1 by locking levers 3 is unlocked.

- Fig. 11(a) shows tbe'locked state of retiring cam 6 and
landing door 1 when ianding door 1 is closed and the car is
traveling, while Fig. 11(b) shows the unlocked state of
retiring cam 6 and landing door 1 when laﬁding door 1 is
opened.

Locking mechanism of landing door 1 is in the
constructién as described below. When landing door 1 is
closed and thé car is traveling, retiring cam 6 is in such a

state wherein bow 8 has been retracted by lifting a rod 11

by exciting a solenoid_(an electromagnet) 10, as shown in
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This ensures that any previous comuni cations fromthe MBP are now

treated as invalid. The MBP may then start regi stering trains.

- 41 - An MBP wi || periodically broadcast an MBP Status Message
which, if the MBP has not exceeded its. capacity (for exanpl e si xteen
trains) will indicate that registration I's avail able. On

receiving this nessage an ATP 5 Controller which knows its | ocation
on the rail w@gwill(a) andain enpehain réguilerdaghetiBlios doc&iig.n@.an ATP
stat us nmessage Wi Il perform basic validation operations and if
successful will Whanyithercar Heands gj$plenoidel0t pfj getiring gray Satiison is
now | ogged in the P dat abase and the 10 specific train_can be issued

LMAs on a rdGHSasSehaceording 1@a ?Wa‘?‘ilafﬁgmnﬁyCBHItioﬂéeFedlné’ttered i f

th | t hi | t

Hbnr i AR " W@?ﬁ%&v rra%ff ot °Fs PughiaRoiraready e Ao shERToTH s
{ ATP L

oy stered. e TS 8 T pisHed fommard, v £op: FORRS thitnga 00t 3%n

til th t ha, ATP
01T ChE BT 0 PSP BRGS POBE, B
LMA to an AtRy1er o @Y &I %t&&ﬁTP @%ﬁgﬁésrbwﬁbwb@ b&IshbERed ind

t he MBP nust prove that here are no other tfains ding” in

front of theig.ain (Hee oo is rotamncéﬂstélﬁelba&wqaacmé hiRees:

conditions, it can send 25 t he ATP an LMA whi ch under nor nal

ci rcunst ancea widdd b‘.éhereby sl Twwddhes MAPioRt ib eeBtirakbtingPasnerd g
an adj acent . Provirng -Cl ear Ahead. Before generating an

LMA for a door tr aﬁn‘om tmoweimeceass argtdtednsorenldek ther éoegkd ngo oF0
unregi stered or unequi pped trains (inmrediately in front of the
control |l ed tlemdinovdadr dr.e (Widicteectastiihe door 1. ibekapthiogden bowt I8¢ sane
track circuit. The MBP therefore attenpts to prove clear ahead al
regi stered pushnggqnilnuously unlocking roller 9.

When a door closing command is given from the
controller (not shown), soleﬁoid 10 is excited, rdd 11 is
iifted_and Bow 8 is retracted as shown in a chain douﬁle-
dashed line in Fig. 8. As being applied with a force
constantly rotating clockwisé in Fig. 11 by a return spring
(not éhown), locking lever 9 rotates and- landing door 1 is
thus locked as shown in Fig. 11(a).

Landing door 1 is coupléd with car door 4 by a coupling
plate 12 of landiné door 1 and a coupling device 13 of car
door 4 as shown in Figs. 9 and 10. That is, when a door
machine 14 provided on the car frame is operated, a lever 15
rotates counté;clockwise, a link 17 with a pin 17A on car

frame 5 used as a supporting point is rotated via a rod 16,

and a cam 18 which is. made in one united body with a small
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- 42 - Proving C ear Behind Before allowng the LMA of a train
to extend up to the reported rear of the preceding train, t he MBP
nmust ensure that there are no unregistered or unequi pped trains
hidden in the track circuit imediately 45 behind the preceding train
The MBP therefore attenpts to prove—clear behind all registered
trains. Detection of H dden Trains In order to establish that
there are ndibkddéd tmcdiates tdmund athenswppohtingapaing. = Thencomsared to
detection section boundaries. If atrainis 10 wthin a conflgurable

| engt h (appA&xeratld Pk woundiqich dgvice 13ipetares| esungarclockrdse dgn
stock) froma detection section boundary, there cannot_ be another
whol e vehi cF@se of cmpldaly day ¥gent3 Roshbieradnaknghenai obsuidafiia.
(t hough t here could be a part of a vehicle | f the adjacent 15
detection sédt PoffOLe &W&Mr°¥%eQxﬁpkﬁ?%&%dﬁ%ﬂs?h 3 ghefationary goqder

vehicl e | glatel in front of the

regi st ered, “pro?8f ¢PEXEBS 262 gﬁd??%B%§ 56§|§P§ﬁe6 ?Ed iaﬁéﬁ“@Ver
an undetectggo§ehﬁgkéguttlégnéb581§%§:?$g>$efﬁmség%ﬁgk%§h§3|ng one of four

types of 20 sage: sage is sent

Chay [0 91Ve thezhe convent il disvdidsqond 898c0R BEhLEERSA' B3 N

t hat re-s art I ng

after a cangghchki¥Bed hw;eow%%;%w r&fl. achgévmy\@ E?éﬁi‘Q?zedTﬂ WS a
normal LMA nessage which is sent when the train has an LMA and
the LMA i s gbbBEr door openindg/SIBui Oladlashd ePghdEA§0door panedhanken
LMA. This nessage is sent when the new LMA is shorter than the

| ast one semhet sairhdobraipandloard) respect H@IP| riiént dnathegRdbingter ting
to a non proceed aspect in front of a train. The LMA is never

shortened t ofb¢heidsd reatexst ofegrawiky octiermsbyfpromoting theeopezianing
efficiency of an elevator, however, it has such problems as

described belgw.

As the retiring cam is installéd at the end of the car -
.frame, the unlocking rolier is also installed at the end 6f
the landing door, and as a result, the breadthwise size of a
hoistway becomes large. |

As the :etiring cam is installed at the end of the car,
when installing and inspecting it, there is a danger to work
while leaning out above the car.

Similarly, when installing the unlocking roller of the
landing door on every fldor, it is dangerous as the work
must be perfofmed while leaning out of the car or a

scaffold.

When the doors are kept closed, the bow must be pulled
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- 43 - Cancel LMA. This nessage is sent when circunstances

change and it is necessary to stop the train as soon as
possi bl e, for exanple when part of the train is over a set of
points that becone 5 undet ect edg - The LMA which can be
generated by the MBP for a trainis —1imted by the nost restrictive
(i.e. closest to the front of the train) of many itens. Sinplified
exanpl es up bwrexgdtisbl dhe: solepoid and Ttherefgre cap@ider expswapthepond
the nearest non- proceed signal . The LMA will stay
one clear t#BFFRe8&CEcti on section behi nd a non-ATP train, an
unregi stered ATP_tra regj stered ATP traln mhlch has not
proved that 15 the he@ﬁg,rec&sen&fhltﬁ& J}ﬁ"g‘# ‘%‘Pﬁ‘r&e? | f

he MBP h d h ' hi di hi nd
ﬁegjsteregsfgéngc?kggt bnggﬁqé;£g§ anéJCOSttWﬂ}{AEFTéP%O f%gerggor?ed
o a0 " oniBorhe Bor, At A R SRR S T PRLRA G OR bhes AT
| 1 d Y || f
conpl ete, thgeg hﬁisekiggfﬁﬁb 1dE %ﬁ@g\{?#&aln ge n01$¥“h§rea Y

control. cannot occup ect] on i ere

are al readygehbritalns which are either within the 25 N Train
Section or %ave LMAs whi ch occupy it. An LMA cannot enter a
train clearance agchi @dtor of the WIASMddIEind aid DataDIPdeivl ¥ stage the
section; - i .e. the LMA nust extend to one train | ength beyond

the ot her spfejetttiihg seelr ahe cail a workilg ldffacanawedundcipyia fail ed
det ection section : unless it is overridden.

narrow. In addition, there is a danger that hand and foot

may be caught in by the link lever when it rotates.

' SUMMARY OF THE INVENTION

Accordingly, one object of this invention is to provide
an élevator door systéﬁ wherein it is possible to save the
elevator installing space.

Another object of this invention is to provide an
elevator door system having a simple construction.

Still another object of this invention is to provide an
elevator dpbr system which can be installed and adjusted

easily.

These and other objects of this invention can be
achieved by providing an elevator door system, including a

landing door, a car door provided on a car, a latch device
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- 44 - An LMA cannot occupy a TSR area where the TSR is

active until the ATP Controller has acknow edged recei pt of the
TSR. The LMA reaching the TSR is the trigger for the MBP to
send the TSRto the ATP 5 Cont reol 1 er. An LMA cannot
occupy a failed Conmuni cati ons Zone. (Al t hough the zones overl ap
to a small extent, there is a defined point where a zone starts
and for Jegkdpg they landing MBrengikeni ke THRBAAng dopecdpd of

whet her they _are activated or not. The MBP. i s responsible

f or cEARERAcat i(THE ShPVALRIN JoBRSYILeMyaL $ai HaCindpesaadear of

nti1 T ecel BRCBAREndeTAR S AT DEAPAHn HaRiHEN LgeHo0r COMPOSeHohER

ts t t f .t d Lrd | TSR) : .
macoont PR S LT PO gt B vetpios
by ' d?scret gaaiq%pg)tr;%%qt%?%uigﬂ ﬁl&f’%:lf&f Wit tﬁfgn é&?%éﬁ?nﬁ;aggheégda e

i nt ended tol?ﬁk“%%gﬂéﬁﬁgq betﬁeenEﬂﬁgﬂéguﬁi%§%;%?§§%sgﬁg @Eemﬂﬁ@ogkgg orm

Edge Doors I to open. _ SR - these are I ned
by the extepiaheC@dh' tlovdng the unisEWid@lpflfle CROwRRaLREVEERE1RNKg! he
other external control systemns. %ynamc TSRs have to be defined
before bei nglatki.varee elivatdsf ididt Wy$edm OPh¥ther includebeadgrnesky the
control term nal associated with the VBP. 30 . The MBP
control s théinkiher meicHardisis figxt M inladind\ thiéai door lo&REfhgodehycki witthng
the LMAs of approaching trains to the near end of the NTS.until it is

accept abl e tbe tlag¢ch device, and a coupling device provided on the car
-door composed of a pair-of coupling rollers fof 6oup1ing the
car qoor with the landing door, when the car lands a landing
floor and the door locking device is positioned between the
'coupling_rollefs. One.of the coupling rollers of the
qouéliné-device'pushes the unlocking plate toward the
cpﬁpling pléte wheﬁ.the car lands the landing floor. A
displaéement of tﬁe unlocking plate caused by being pushed
toward the coupling plate by the link is épplied to the
latch device through the first linking mechanism; The 1latch
device unlocks the landing door when the displacement of the
unlocking plate is applied. The coupling device couples the
cér doqr wi;h the landing door by pushing the door locking
device between the coupling rollers of the coupling device
when the car iands the landing floor and after the landing
4qor is unlocked, and the car door and the landing door. are

moved in one unit after the coupiing device couples the car
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- 45 - approaching train to enter. This is of course usually

triggered by another train exiting the NTS. The MBP will not
normal Iy issue an LMA anything | ess than a full train length beyond
the end of a TCS, thus 5 ensuring - that trains wil | not , under
nor mal circunstances, cone to ré&st wthin a TCS The main

pur pose of the ATO sgsten1(see Figure 15) is to drive’ trains

equi pped wi €por prbthcsher depding degr.  automatically in a forward
direction froman auto-start 10 posi tion (where tracksi de ATO equi pnent
28 is present) al ong any predefined route to an auto- stop posi tion.
Such a novenent is called an auto-run. It takes place der the

supervi si on of th&S%eFIrRE EBnPRBI aé@ﬁf’lteo(fsé@ls inventicmy ?t%eﬁ%n‘a%%t’éﬁ

ch that any_d trate and/ or head r renents are
?3| filled. ﬂ%‘lﬁﬁ%" Pf'oﬁrw*'? ing an g 8" ?A% %&gl P ?f%?shﬁuc'ced as
transmtting £ i units 30 p03|t|oned at all auto-start and
nost aut o- st %Qgrlggg %gg?|0ns The train-carried ATO equi prent contains an

on-board map whicg %@Qéw%s %ﬁle[ﬂstaq tt&x%"%lentférflrfquﬁg o fashe | i

| ocati ons. ema O takes par opera IOI’]

doors and Pl %%Prfbgdﬂscmﬁ Stfxg flﬁndln Ulsedy Wr{)&a'é:é hﬁrﬁ;ﬂﬁfséo&pefgby

an ATO Contr ol con e nofors and kes 31 atrarn;, 1n 25
particular g¢ios®aatrols the train speed within the prevailing speed
limts and in such a way that the ATP is not provoked into requesting

the energency brakesougheng devAd® s¥sbetwiideld &H YIS tRIPIddSr at Ot i ve
when the ATP Controller is working correctly and vari ous other 30

condi tions fowo achwpl ingngobdétls operateThe AbReCaiy ral ledcknls €l ves
bet ween autostart and aut ostop | ocati ons. An autostart |ocation
is a positiorhfoughwai thnkheediGnism whent eolcleer isaydtatedt e autodriving.
Most autodrives
In addition, an unlocking plate is provided on the
landing door which is coupled with parallel'links and is
restricted only to the parallel movement in parallel w1th a
- coupling plate. The latch is connected to parallel lznks
via a connecting rod. When this unlocking plate is pushed
against the coupling plate by coupling rollers of the
coupling device, the locked landing door is unlocked by the
latch.
A door machine is covered with a cover so that its
upper plate is usable as a scaffold. In addition, a- link

lever in the door machine is designed not to project out of

the cover when it is operated.

The landing door is unlocked and is coupled with the

car door by holding the coupling plate and the unlocking
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- 46 - begin at | ocations which possess trackside equipnment from
whi ch the ATO system determ nes and validates the | ocati on and.
direction of travel for autodriving. However, providing the ATO
Controller knows | ocation and 5 diregion, an autodrive may be
initiated from any | ocation i mtTie~ATO Controllers on board map.

An autostop location.is a;gﬁfgraphical position at which ) the ATO
system can SGF et SIPBRARTHILIBTS ; of tthe couplipgt dgudessafy ther

tracksi de equi nt to b resent. If 10. tracksid JTO equi pnent is
present, th%ﬁ%ﬂgaﬂqﬂ » the {?P i YRR ﬁﬁgeQEEcﬁgﬁtB°§Foﬁr§hd to
set up two gﬁgyunication bet ween the ATO and PAC once the train

has st pﬁg /CIO " A signal stop location is an autostop which is

15 t d gyt [ ' ' Si .
perforeprggu\r/]\hg:let he Ltlldﬂlgpd': grg%\c%e&%%pa%pf)%gg%o%ragﬂ%gsaggggﬁi g&égﬁrg%t?& o]

temorary spRPodsiti Iy Ot ndfy and rEHCYOLRE Uaught BhernbMagngd ation

run  reconmences automaticall'y (known as a signa t) oncée the 20

restrictionichdy aHEMAEs d MOy spdkid V& thé cAPtwide. I(nvolved.
The ATO Controller receives an LMA fromthe ATP Controller. This

i ndi cates to where an ATO system can proceed on the track and the
route to be taken to this 25 poi nt, including all divergences. The
ATO recei veSRIER DESORERTION QRO MHRDREMINGSIt rol | er. The ATO
Controller controls Platform Edge Doors by sendi ng 'open' and 'cl ose
commands to the PAC via the tracksi de loops at the platform 30

The ATO Controller receives train information fromthe Train |
Managenent Syst ed @PVS) compdefrOapnnraiatien ofithe inventdemaenpdnmesyvt he
SCC vi a tracksi de equi pnent. . . .- 47 -
The ATO Confrfolth& agéﬁd’éiaﬂtaiaﬁi‘ﬁﬁﬁfam i hereek ikl ghe| readily obtained

as the same becomes better undérstood by reference to the
following detailed description when considered in connection
with the aécompanying dfawingé; wherein:

Fig. 1 is a front view of the back of é car ddor
accordihg to an.embodimént of this inveﬁtion when thé car
door is closéd;

Fig. 2 is a front view of thé back of the car door
shown in Fig. 1 when ﬁhe car door is openéd:

Fig. 3 is a front Qiew of the back of a landing door
according to an embodiment of this invention when the
landing door is closed;

Fig. 4 is a front view of the back of the landing door
shown in Fig.-s when the landing door is closed;

Fig( 5A is a front view of a coupling device of the éar

door according to an embodiment of this invention when it is
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ti-mes and nessages to the train driver) to the TM5. The ATO recei ves
this information fromthe SCC via the tracksi de equi pnent. 5 The
ATO Control l er receives novenent requests fromthe SCC. A novenent
request specifies the driving strategy ¢ - for autodriving. The driving
strategy indicates a sinple sel eet+on of predefined coast vectors and
decel eration rates. Whaen no information is forthcomng fromthe SCC,
10 the AT @@@drol | er uses default novenent request val ues. The
ATO.Control | er communi cates ATO fault reports, event data, and
train identificafi®on $8 %ﬁeaSCEOnt view OFnt@ﬁUQPWﬂ}%ﬂﬁ(ﬂﬁﬂ%ﬁ?é?ﬁ %P%

the ATO Control | er quires four main types of .information:
Gbograpm(xﬁa?mﬁpﬂ%1%¢c°r@bﬂgaFﬁstQFIePFPéﬂmﬁﬁﬁm?fl*hls 1nvent1qqéﬁmgn
geography such, as gradi,ents, pernmanent speed restrictions, and
autostop pbsi1F orRened: Thjg information is held in the ATO s

- board : . |
gpde(r)a[() ggp Thfelgbog t#8n2 |€§§P?0m rF% resﬁ’ea%otro lt%r?ii(slrrg %wcoéng Jche
Protection § éHﬂ?‘éB&r acg ncH gOESCEhQmed3¥Hé§F oflthis inven dyg! udes

an LMA, any ary spee restriction orna |on is
received fr ﬂhptAgg’cibgeéTO ' perforns a "shadow' ATP energency
brake cal culat1 on and uses the information gained to predict the
poi nt at which tigg ATEB"“iE'a'OEEFvVS@etWet Bo%rlk locking deVVRIIHKMr e
request. This alloms t he ATO drive the train w thout provoking
the ATP. Fig. $@V£ﬂﬁﬁher6ﬂﬂ6§t§on bFe afCargmplxi;es novenent -requests 30
to the ATO Controller. D stance and velocity. These are determ ned
fromthe FigtréCnisosefeohtavdear efuthe doorailucking device nvs

- 48 - position in the geographic map data. The

i nformati onthe emdimg doom éacbodingute fthemembodiment of this

invention wheﬁ it is opened;

.?ig; 6D is a view éf the door locking device shown in
Fig. 6C in the direction of an arrow X;

Fig. 7 is an explanatory diagram showing a coupiing
operation of the car doér.and the landing door;

Fig. 8 is a side view of a conventional retiring cém
provided on a conventional car door;

Fig. 9 is a front view of the back of a conventional
car door when the car door is closed;

Fig. 10 is a front view of the back of a conventional
landing door when the landing door is closed; and

Fig. 11 is an explanatory diagram showing an operation

of the retiring cam.
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ATO tacho (which is separate to the two ATP tachos in the SDWVb).
n order to maintain autodriving 5 availability, the train's
position is tracked in all train nodes except standby.

The ATO Controller tracks the train locpgion by sanpling a pul se
train fromthe ATO tachoneter. The drstance is accunul ated and the
corresponding location in the map 10 data is identified. By sanpling on a
regul ar per iDEFALLED DESCRIRS N tQF oTHE heREFERREDaEMBODIMENTSI ned.

The ATO Controller recalibrates the train's position W thin the map.
by tracksi de markers. The trackside mar kers are used by the ATO
systemto correct_for 15 variations in wheel size (and _hence to calibrate
the ATO t adifHRATINT BPYesR uFRe X Aeipgs: anhergénvddkenaeferensed
conparing it with the distance gijven in the map data. _. Finally,
tracksi de m&ﬁﬂﬁ%?%ﬁ%??ﬁ#ﬂ??ﬁ?e&é%ﬂﬁ%ﬁﬁ&ﬁ@riﬁ°rresP°BFaE9 P8ritSprove the
final stop [ ) 0 The commpn dat a_used, by.the ATP_and ATO
CbntrolIerSQ%&%daﬁégﬁxﬁﬁﬁ\ﬁﬁ%ﬁﬁ%énﬁ+ﬁ%?Segh?neﬁ?ﬂéFm?BtaeBFeﬁgésthe
chances of qRETNIGA Il el HOFHEPON ! ers. rovever, the
Controll ers must work together and so Lhere " is aneed for alimted
interaction. Thi $ydpals j Sqd t PAr EkSnw :h.a .
Status' and ' Dat géﬂglgﬁé#%e%%{ﬁé a%%@g)%t%\gd f&n g?gc |§%E|B§ ggy é’gcl?l ar
comuni cati @kt CAROW dANGhI8Y W B HKOUEsdb 58488l tHe@Have beghalus
information is exchanged between the Controllers. This information is
the m ni MuMcompesed 6 ynmedd iva INRE afhindPNtKO! 18£8 4RA0PEEALEALBTS,
co-ordination. |If one of the Control |l ers does not receive a nessage
wi thin a cerespectively ,munldes a@tmsrwised rddseribedassumed to be

unavai |l abl e. Certain nessages are also used to indicate that a .
Control l er has f&iged (leiander2 haw atéspectiveby| §yont views of the back

- 49 - The 'Data' interaction is the passing of the protection

i nf or mat i on©fs e caFoFOPTT EGRANE NITRtQ @M TErbodiment &fiethisr dhventdonpped
with the train-carried apparatus necessary to the system descri bed
above are tYheRaftke gar 1 digs cdogatickimiEdo unl brngpdta opanaed (hare is
a need

Fig. 2). . Ig Figs. 1 and 2, a door system bf car door 4 is
composed of a door machine 14A composed ofia méfo:iénd
reduction mechanism, an outpuf rod lé.conﬁeéting fﬁéteto,'a
large link 17 for opening/closing car door 4 and a coupling
device 13A for coupling with landing doof 1. Door machine
14A is assembled by covering its mechanical portion with a
cover 22 which is also used as a scaffold. A lever 15A
rotates aroupd the center of a sprocket 14a but_ié in length’
that does not projecting upward from cover 22 used as a
scaffold.

Coupling.device 13A which is provided to cér door 4 is
in such a construction as ‘described below. Figs. 5A and 5B

show front views of coupling device 13A of car door 4
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for refinenments to the system descri bed above. Only equi pped trains
ray register with an MBP. Wiile a train Is registered wwth an MBP it
periodically reports its | ocation to the MBP. Registered trains nay
be given 10 novenent perm ssions by_ag VBP. The system may be
refined so that the MBP uses signal -~——aspects and a route status from
the signals to enable registered trains to be separated from

un-regi st eradcordingt tai aa emboedmenar et ttlaissintentkowwhennpt eigness.
15 In conventional fixed block signalling systens it is sufficient
to use red ahdsgdeédnsFdoal SaJpends it ifpropened (iwikigo bl BBK. anbn hRigs.
aspect, for exanple white, is i ntroduced. The white aspect is

i nt er pr et ed5As23€0pBhycourling| Berdgiond X deptcenrreehe Ehe atEnkkedyi st er ed
and being 20 _used in a Fully Protected node, in which case the MBP

uses its knB@¥éBge20PiBt RER PRaPnPase TRt P Panel of Fapfoene

i st d ' ., b d the white, t. The MBP
aceives. si nahdaBpttBk; B BRASR areer Bs o o 240, GRTERR bREOTIR PR
relies on the [oterlogking asnects onq 1 i POSYGS 0evieg Lhe fpL| omigo

meani ngs:

i nterl ockin . Spt route beyond a signal, and the route
is enpty §0Q8§1ﬁs'23HITE_- the interlocking has set a route beyond a
signal and the rguLgneaR! 2633812001 ached to the other end of link

- 50 - _trains, none o Ich are wthin the signa _
repl acenentazgpg. a pin 23bNah@,t Bakrubbed&icu 1 P8 ovs dHeachdd ©€b.0eke Ng
aspect” is not necessarily the sanme as the colour light displayed 5

at tracksi déther end of link B via a pin 24b. Spring 24 is connected
to the top of link A and restricts the movement of two
rubber rollers 20 and 213 in the state wherein a follower 23
is kepf pﬁshed against a cam 18 by connectihg lihk A and
link B. A small link 18A is connected to large link 17.
'Cam 18 conpeéted to small link 18A in one united body.
rotates on a pin 36a. Door coupling device 13A is so
composed that small link 18A is set at an initial angle 61
(an angle when a door is closed as shown in Fig. 53), and
when a door_is opened rollers 20, 21B become in the state as
shown in Fig. 5B and-small link is set at an angle 92 as
shown in Fig. 5B. In this embodiment, it is designed that
lever 15A, rod 16, link 17 and small link 18A are so
constructed_that angle @2 when a door is opened is always
smaller than initial angle 1. So, when a door ié opened,
fpllower 23 touches the convex poftion of cam 18, and

thereby rollers 20, 21B become in the position keeping a
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The route beyond or past a signal refers to the route protected by

the signal. The route beyond a signal is also referred to as the
route "in advance" of the signal. Rout es beyond signals will be
given a status, the value 10 of whichyyill be dependent on the last train
to enter the route. The status of—tte route is used in conjunction

w th the signal aspect to determ ne whether a registered train can be
gi ven perm géﬁ@ﬁnpg ghesebedwsiegngs shvwn in BiagwceSBnter the route.

The status of a route will indicate whether a registered train

pass the signal E#Sﬁecﬁlﬁ@dtﬁeﬁﬂﬁme?QHRQFQ#ﬁﬁlY front grdewdi efl s baﬁklte
aspect (Proceed On or only when_a green_aspect is

POW
di spl ayed (Pfoéeéﬂnéﬁng d°°ﬁ3ﬂ99?rdﬁﬂ§3t°'ﬁﬂaQWQQH P dEREFi bes t he

|1 2 t wh t t hi th
v e M nvaPFﬁepe%%tmm@%gﬁ?ﬁ%ﬁtﬁ'c SRl SERE IR ML

NEP T obte wPPPRE NAPnEdS: BOb pfy gt 25 ant (hodfiding dooril 1f; _852?'
uhi ch i noi copeheg7areged Baa, 2xIY ge%%‘ﬁddeadsf% LIS hrkeRg 37

route. The r u t | (RSl t | dipcat es
whi ch PPR 3§@ rth%aisﬂlg'é'gr%ngntselra%d@qh\&ﬁlle:‘:tE)téhﬁﬁqsralsﬁ?é/s regff?@rggfgﬁggogg

known CO”D'ﬁi'éGQéédt Ba al Aanged 40hatPRRd Uptir t;fhxpél/&f lan&iﬁ&r&béﬁ nt iS

set to

an area of ohethsi banelwerk 1ehiddhg FooH & ,ed aloor 1oc1@1§gg@éh@edzs>ﬂ ted
at the next signal. A single PPR may . have ‘mul tiple entry points but

only one extcbupdedt toEgopling pdaitey moiimi otid lurtttedibadyrigoassémbled
potential state 5 change for the PPR - : At the end of sonme PPRS,
primarily thosthenpeheilngand furthent engldder FRRwisichtigxcomrstanhdytrain
stops at the exit signal. Therefore the exit point for a PPR nay be
a Fi xed Redappduingr at gd osiagofforice $@cmha1nﬂhal%nﬂ<hﬁndinﬂlﬂgocohsadéred
e.g. for the Jubilee Line at the ,
. the like are provided.
F;gs 6A and 6B show front views of door locking dev1ce
25 of landlng door 1 according to an embodlment of this
invention when it is closed (in Fig. 6A) and it is opened N
(in Fig. 6C). Furthermore, Figs. 6B and 6D show
respectively views of Figs. 6A and 6C in the direction of
arrows X.
Door locking device 25 6f“1anding door 1 is aséembled _
- to conventional coupling plate 12 in one united body.
That is, as shown in Figs. 6A - 6D, links 26, 27
respectively rotate with pins 47, 48 used as supporting
points, which are erected on a base 46 of coupling plate 12.
Link 26 is in the V-shaped and its one end is projecting to

the right side of base 46 from tﬁe notch of the base 46. An
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boundary with the Metropolitan Line. A PPR is uni-directional
hence in a bidirectional area, there will be two disjoint sets of
PPRs, one set for each di rection. Li ke Interlocking routes, PPRs
are not 15 physically disjoint i.e._tyigy_can share parts of the rai

net wor k. The r.el ati onshi p between—nterl| ocki ng routes and PPRs is
many to one, that is trains entering several interlocking routes my
affect the Unlaaksing Rlpte A% PPretiached Po lipkst 26e @@nkitgsusmoxtimg he

mappi ng bet ween In erlockl routes and_ PPRs The MBP wi ||
associ ate @ %na?7mY%ﬂ ZOFBEYePins 47gn; dRacanUpdoskicied vi a

a white aspect_or, an a route at converges wWth a route
that can bé’(a]?:vt Zﬁt’é JaPap%F?ea Spéﬁtbent' OT @KamMPIE ofinghe L-
signal l'ing srl))rl thJ, g?s %‘5 tl‘?gsé'{'anQ%(ht he MBP in order to i nt er pret

n.

I nt erl ocki ng nf orma is the responsibility of the Control

Qentre, subject 5 noq 49 AYTESHERLtd4" Bo' BRotRLE" LABELRY1phO bR Q4P 25
30 required.

Al routesgof 1ink 26 via abr&dik&t NBY Qﬁhytﬁé ﬁﬁbekfeﬁayoﬁo%BE$?gi¥¥

It are not being used by any other route and the route to
be set is JedtC e K8 rdar end of a latéRi 86.00L8EcANY i3 the sane
direction as the route). Conflicting route
Rout es whi clonstrintlsi Lstcd® GAE &66+i D6cRf 32 (a latch brackeai)l way with
a different topol ogy, i..e. use 10 t he sane section of the
rai |l way netther Remdjing floor side by artsssborrspring pneaadtbdlbhcﬁlbﬁlng
set at t he sane tlne by the Interl ocking.

Qpposi ng r greyFity.

As the end of latch 30 is kept latched on dbor lock 32
(the latch brécket) of a switch box 56 when lanaing door 1
is closed, ;anding door 1 canhot be opene@'frbm the landing
floor side. The end of latch éo is provided with.a metal
piece which shorthircuits a dooﬁ switch 57 when closing the
door, and a car travel 0K sigﬁal is éent to'the controller
(not shown). When latch 30 has been lifted up by the
unlocking motion as shown in Figs. 6C and 6D, this signal is
not sent and therefore, the car cannot travel.

There is provided a rubber plate 58 adhered to coﬁpling
plate 12 side'by.a bonding agent or a double-sided tape
between coupling plate 12 and unlocking plate 28 thereby to
reduce noise which is generated when both metallic plates of
coupling platé 12 and unlocking plate 28 strike each other.

Coupling plate 12 and unlocking plate 28 are in such

lengths that landing door 1 and car door 4 are able.to'
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Rout es whi ch oppose, i.e. run the opposite way 15 al ong a

section of the railway network, are prevented from being
set at the same tine by the Interl ocking.

Fl ank Protection ' The 1mfgerlocking is expected to provide
flank 20 _ protection, viaTedsignal aspects, as would

be the case in a conventional signalling system I t
is the respopenbclosy at ahdi€SerenceCdmt Nevedscarfcelanding paaidebondien
required. A route nmay only be cancelled if 25 the Interlocking has

det ect ed t Heetwerm thestanddngofloor siddutead dhse ashcellled whichebs. |f

t he approach | ocki ng area for a signal is not clear it may be tined
off after determﬂ%%@fbgurasuéaﬁéppéd of time. A route may only be

rel eased behi nd the | ast train wi.thin In other words the rear

it
nost train.in a ToRttepgsh of r°dh§9e1§l@éﬂéﬁqﬁﬂé%nﬁﬁ|Qﬂﬁﬂg¥Qﬁn%h?eW%ﬁse

poi nt, before the route can

Posa . fdstepingomngt ERARSOALe DR th PSS, UL FRR T 39 A%
cannot entey t route cted b |ffere PR us u t he
v ous ¢ r & RSE ?r%eﬁ Befpgnoniopidn 1ol 17 and up BidHRs Fletecice
poi nt . o] 6, if (for exanple) a train has not
passed t he roufg %Lpggﬁgﬂggoapl then another train may only be
allowed to enter P a [

within a PPR an agggggssﬁﬁé on%a%ﬁ@?;Ol? fe trhé%e%s%‘%ao%énrt' a?%élaPél]Y%?\eenrl\
anot her tradé‘sé@i/b&? dBoveakk P1CHe! Be8BAbdde SR Vi aad therigi gnal .

If a trainis within a PPR and it has passed the route rel ease

point for Rfo®F Mdchive 29A3l tRengbitueyPPowElY dit a motordet@et shaft
The avail abl e types of signal wll now be described. O 15 course, the

preci se detzal s oftrahemappedr aocdink diegeals 15A, IEHacis sprmumckenes el4bare
merely exanpl es.
14a to rotate link levers 154, ISB_fixed on sprocket 14a
counterclockwise when opening car doors 4. When closing car
doﬁrs 4, link levers 15A, 15B are rotated clockwise from the
'state shown in Fig. 2. |
It is designed that leQer 15A is longer.than lever 158}
or a wgight (not shown) is attached to near the tip portion
of lever 15A, so as to generate a closing power when closing
car doors 4. The plate of car door 4 is installed so that
rollers 16a rotate on a rail 17a fixed to car frame 5 énd
rollers Qﬁa, 90b are provided below rail 17a, and the panel
is restricted to move only in the horizontal direction.
When door machine 14A of céz doors 4 operates, link
levers 15A, 158 rotate counterclockwise and pull rod 16 to

rotate large link 17 which has a supporting point 1la on car

frame 5. As a result, small link 18A, which is connected to
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Control | ed si gnal A Control | ed signal is used by the Contro

Centre to hold traffic at the signal so that a route may 20

be changed. A Control signal will have, as a maxi num t he
foll owi ng aspects: red, white, green A controlled signal
can be set to work auteﬂé%+eaily, with the route remaining
set between trains, and the aspect determned by track 25
occupancy ||QQmah8Aetoassgnabrt1ng poinAuBéasiognaloupling devidem ¥8& 0
signal is used where there are no points (and therefore no
rout es apartfi¥edh tpathecpanel of car|derrnd). rit@tssyrtal engmate| s

determ ned by track 30 occupanc An Auto signal will have, as a
maxi mum °°uP11n9tﬁ§V¥6?lbﬁanYa§ﬁEcz§ thys Wpendngyrthe panel of car

Phant om si gn ) 54
Phanton1signéb°?s an %B?B EhgnBRRGL t AfnEaFnFergad opens, r°14QEﬁn%9a/¥13

oo o " b1 RS asdted 1BK UL g come nedilided AR oo
co_nt r_oI | ed %%@idi@&ttge{[ﬁé movementt?gv\gggﬁg %-O%t Cfal tylch' r,'naqsf/% 3R sed

coi nci dent n- con Srurs S g

for is }ég&fp@@gdng?e gﬁsggger nmoves. A shunt signa

has the foll ow ng aspects green (the signal actually

di splays a hor'zoﬁﬁéjganel of lan&iR§ H?Bgrﬁrgge%o%%d"¥$‘¥H$ fi?fE

degr ees erpreted as green MBP nee to nma
al  owance fCtIzﬁé‘@t:f@th'@M&?Qb{'Yﬂ@Elers 4108v§&-99-§|11 391%nd rolleEéPQaﬂa

Signals with a WH TE aspect Type 2 - Signals with a RED and
GREEN aspect91b under raJyp39 alofgorais 8ot bfahBalean ¢ oif EmeMB Th
fixed to a building, as shown in Figs. 3 and 4.

When opening the door, unlocking plate 28 is moved
laterally by roller 21B of coupling device 13A and is pushed
toward coupling plate 12. Then, links 26,-27_rotate '
clockwise around respective bins 47, 48 td.pull rod 29
downward, aﬁd thereby latch 30 rbtétes to unloék landing
door 1.

The coupling operation of car door 4 and landing door 1
will be described in the following referring to Fig. 7.

Fig. 7(a) shows the opefating positional relation
between rollers 20, 21B of coupling device 13A and door
locking device 25 when doors 1, 4 are closed and the car

. passes.

When doof machine 14A is operated, the panel of car

dpor 4 first begins to move. Interlocking with this

movement, rollers 20, 21B also move to come near each other,
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allow entry to routes controlled by a VWH TE aspect 20
Type 4 - Signals that are not physical signals but

require the train to stop. The MBP interprets the types of signa
as descri bed bel ow. Si gnakg whi ch have a WHI TE aspect 25
These signals, because of the WH TE aspeet=—w || have at | east one
PPR | eadi ng away fromthem They nust therefore al ways have a rea
repl acenent anghehessom blead 21B of waupl gy dagice i1SAocacuphe cenaxfraihe
repl acenent zone that provides the nmechanismfor PPR status to
change. 3@ide Tfe WBP antgmndw gerntaete wnleckdoli pdasep@sdt and biediomes
train's LMA as follows: . . - 55 -

RED - the 5@/ Y9 mhexn tin (Fikg 4 of@R) on of the

si gnal GREEN - LMA all owed tqQ go beyond the signal

VH TE - pEsrthedy hAR e PRt %Eaf?Bnngr 4 1s opened, roller

t he signal e " POW - LMA allowed. to eyand the
Signal O 218 yshes alocking R1atR FhaPRERFAEORREE BI6LS 95 RY VEP
enough for t R erJgy ne | Lght _h 0, nter PPR
Apoct (REDCHIPTETGRENG TS Thatt (Tehes cthpcs edte " Bh8uh"1n FILE A "R
i sted abov : ; ' r - e t ere
this can begrerllcetrie\}en: l(aﬂdltx}?e-grcgdp alggininﬁlz%%géqfa ThEsestate :ﬁ% %%?8% ed AND
a route | eagjRg gt 0o a PPRis _ _

From tﬁis state, thg panel of landing door 1 is driven
in the opening direction by roller Zlé.and becomes the state
shown in Fig. 7(b) when doors 1, 4 are fully'coupled.

Here, in Fig. 7(d), a difference in level (a gap) ¢
between the panels of car dpbr.4 aﬁd landing door 1 becomes
smaller than a differencé in lével B whgﬁ unioéked as'éhdwﬁ
in Fig. 7(c). This is becau$¢ tﬁe panél of landing doér';
of which position is restricted-by coﬁpling roller 21B {
catches up to the panel qf car door 4 as the velocity of
coupliné roller 21B to the grbund is larger than_that of the
panel of car door 4 to the ground by the operation of S
coupling device 13A upfil doors 1, 4 are fully coupled.

ﬁifference-in_level_a can be freely set if the moving
ratios of rollers 20, 21B aré changed by changing the
lengths of links A, B anq C and the position of pins 23a,
24a, 26a and é?a of coupling deviée 13A shown in Figs. 5A
and 5B.

As the panel of car door 4 is coupled with the panel of
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seti (2) the replacenment zone is occupied AND no route is

set fromthe signal (in this case, a train proceeding
beyond a RED signal could enter a PPR - even if .an opposing
route was 20 set). Nb "no {pute" does not nean "no route

that enters a PPR' it neans "no rout e—at—akt+ - Route set -
tells the MBP which route is set from t he S|gnal.

| nf or mat i onlae@dngndpore Ipioyiomed united body in therstaie eshewai ineBdgint o

a PPR 25 Sianals wth RED and GREEN aspects which allow entry to

routes cont #éf)edifi PRCAMGS Posgdpd@ to drive ghmpangiepf odophant onf

that only have RED a nd GREEN p%%hf within the jnterlocklng but

whi ch allomﬁfrﬁlﬁsg Spee@odéﬁﬂéﬂaﬁai SRIHH FRFHYEPSUPRETALLCh s

controlled 30 as

206 o 7 Beard.banpndri thAo At s S

on a contin d seqgti.an .of | a WH TE

aspect, ar Bf’gée ﬁ zo%elgnd’nc&thf ﬁrﬁ%&blen ra’ncbeé':%%u%eth ?%PR a). S2

S Verdon wakBiCUE akoe Be ARG tbéﬁvé%&ﬁﬁﬁj YEg CEOLLSRL abl has
ca

no VH TE ver, tralns passlng concelva y entér

PPR a. Fom{ahl Sof 8ARAN 1+t he MRR i IS W the pahéfsNS£PE88EEY

S2. Al'f hough these signals do not have WHI TE aspects, they 10 can
allow traing tq gRt@ar naghPBpeedl2® MBR Whde{tich of dod®guifes i§emto
“have a replacenent zone, so that - entrance to the PPR in question can-
be controlladt1c1pated The MBP uses the received interlocking aspect to
limt a train's LMA as foll ows: 15 RED - LMA limted to the

| ocation of the Bigsal 2 and 4 show daaEEMorIJWhndllamﬁhm@ doobe¥ond the
st gnal fully opened state, respectlvely.

The movement of doors 1, 4 when they are closed is
entirely contrary to the above-description, and doors 1, 4
are closed from the open state in the order as shown in F1g.
7(d), (c), (b), and (a).

When doors 1, 4 begin to close, fhe panel of landing
door 1 is pushed in the closing direction via coupling
plate 12. _

However, coupling plate 12 and unlocking plate 28 are

| kept.pushed against roller 21B at Fhe central side of the '
entrance even when rollers 20, 21B begin to open near a
closing end 100, because a force shown by an arrow F'is
onstantly applled to the panel of landing door 1 in the
door closing direction by closer 43. Therefore, even when

rollers 20, 21B are opened and becomes to the intermediate

state between Figs. 7(d) and (c).in front of closing end 100
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For a type 2 signal the interlocking nmust pass to the MBP enough for
the MBP to determne that a train m ght have entered a PPR 20
Aspect (RED, GREEN) - these nust have the neani ngs listed
above. Train entered route ;g there are two cases where

this can be active: (1) the repl acenent—zene IS occupi ed
AND a route leading into a PPRis 25 set; (2) the replacenent
zone i s occwfi dandNng door 1, latch 30 isustiild d$st theosthlte showal ifi n
this case, a train proceeding beyond a RED signal could
enter a PPREigevéf |Vf1tanpttrpmfsrrﬁglrp@uleclmeg portion 32. Afger) thEB "no
route" does not nean "no_ route 30 that enters a PPR' it neans
"no route atfangl of landing door 1 is fully closed (after itgbecomes

Route set - tells the MBP which route is set fro t he
signal . | nf $faES G en&RP BhiiR deler ot abl- unlocking Platef@@ A8ut es that

| ead into a PPR. s that only have EN aspects

Si gnal s (re&Pw@Feﬁhaﬁﬂﬂﬁéaéhé%Xnﬁgﬁkﬁﬁ@? aﬂ&Rgﬁ is 8&55@93 mnthln
the |nterlock|n

i e 45 EA R P R
T AL el PR 0810 Syl TR

signal s do not hav Spect s,

away f10om RYMookpA ¥ d0%ur dgor P54 NERFEREE 8FIVERCahBCRhEOCNBYTAE g

repl acenent zone, t hough there may sti one ot her signa

pur poses. Eb@%z‘aﬂ‘ti‘&i‘ﬁb‘f idfocrd ep) %ei@%oﬁﬁi‘éte&h%ethé d%ate BRoWBEY NS OF
the MBP to be aware of its existence. he MBP uses the received

i nterl ocki ngigspaqaj.o limt a train's LN% as follows:

Door locklng device 25 when doors 1, 4 are closed is in
the state as shown in Fig. 6A. 1In this time, unlocklng
plate 28 funct;ons to rotate link 26 counterclockw1se by its
own we1ght, and therely unlooklng plate 28 funotlons to posh:.
rod 29 uo to maintaio latch 30 in-the_state whege it is_.: o
latched on lock 32. Therefore, even if spring 31 is broken
latch 30 will never be put in the unstable state.

When the entrance height and width and the ceiling
height of the car differ depending on customer's
speoification, the height of door machine 14A may become
different and the height of coupling device 13A may also
.become different. In this case, car door 4 can be composed
by making the horizontal distance between coupling rollers
20, 21B and aogle 6 of cam 18 in common dimensions and by
changing the lengths of large link 17 and rod 16, the

. positions of the supporting poinfs on link levers 15A, 15B
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RED - LMA limited to the |ocation of the si gnal GREEN - LMA
all owed to go beyond the signal 20 For a type 3 signal the

i nterl ocking nust pass the following to the MBP: Aspect
(RED, GREEN) - these nust have the neanijngs | i sted above.
Signals that are not physical signal s—but—Tequire the 25 train to stop
Signal s (phantom that are not signals at all - nerely condi tions

t hat reqU|renﬁheheraqsnulan(qfaﬁhélsunport1nglpoantoo§ carcéraaens,

ci rcumst ances. : - - 58 - An
exanpl e her@tPs a traction section. Wwen a traction section is
detected as having failed, trains should stop front of it.

Because t hese S|éﬁaF@%ﬁ)QQﬁeduﬁﬁaﬂN¥1#?%éb%Qt§°°FhEy the widkh aBd have
PPR | eadi ng fraomthem he MBP not therefore reqU|re t hem
to have a rBﬁPEﬁén@ﬁt @an91 of lﬁﬂﬁ%ﬁ#’@%@% t nendetBevEddERt £l ocki ng

hited Lo PRBOPBCA0 SR %hq b Hfnged - 10RE the seppctime. | FASATPBASH o

Fp,770m {48 Sl snapsa dEerbddRE doLOTEL ADE HERCLRARKLT RS, Do

RED nmeans stggoRhENp1ate 12 at the T Pnf0g9h15t8Pthe heights of
rollers 20, 21B of coﬁpling device 13A of car door 4.

Varioue merits as described below are derived from such

the:construction as described above. It becomes possible to
make'the adjustment'and inspection of the interlock from the
center above the car or from the inside of the car, assuring
the safe work. The abolishment of the retiring cam makes
the mlnzmum breadthw1se dzmen51on of a h01stway small,
ach1ev1ng the space sav1ng Energy consumption is saved as
power consumption of the elecfromagnet'of the retiring cam
is eliminated and wind sound caused by the retiring cam is
eliminated. The header case is simplified, reducing cost.
The door locking device and its contacts can be inspected
from inside the car by opening the car door, and safety is

thus assured.

In the above-described embodiment, the elevator door
system is composed of center opening car doors 4 and center
opening landing doors 1. This invention is, however, not

.limited to this embodiment. This invention can be applied
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15~ The POG POW si gnal I'i ng schene assunes that sone form of

continuous train detection (e.g. track circuits) i ndependent of the
MBP and ATP is used to provide a green aspect signal and thus ensure
a clear route ahead. It is asguggd_that this method then provides

t he 20 foll owi ng benefits: ——+n normal running only the
failure of the signal repl acenent track circuit will continually
af f ect to an elrvaperadoon s¥staw &BRposkdi bdr @ sfidenppertielg car
track circuit will prevent a white aspect clearing 25 to green on a
protecting:ﬂ%ﬁﬁﬂénéwﬁssiﬁ¢loﬂ%ﬂibé 4anding door.probl em provi di ng the
status of the PPR(s) through the failed detection section are
POW Conti nuous train detection allows the signalling

temto determpne whether or not a route is fre
g 1he RFRTSAF niOVanF SGPnGoPhEIRRRIEY Sh6: SBitTaRce door
equi pped train Sy.st em

. . Cont i in.d N ' :
start-up an(fné;the lock+%%d@%y§g§;?gﬁggo%éfkggégbgiﬁhgnp cgﬁ%) 5 1%i ns
5 ' i [ i I ‘g t
® o the o GHIF SFIIOEG G250 B8 LILIREY 85890 saciastag S
occupi ed Omfﬂggé&lin%d?nd §¢Eh§¥ﬁéﬁ@1ﬁ8§§.n°t guar antee protection agai nst

unregi stered trains t periorm unaut hori sed noves. For 10 exanple, a
registered train RL will not be protected agai nst an unregistered
train Ul reversing towards it. Figure 18 shows Ul reversing into a

PPR wi th PON st atoiviously, néerdusenb8l€iedtibabNant Fakridition of the
Restricted Manual node nmust wait at a signal displaying a red aspect

for a 15  guEsent anwentien (2rg. p6Sssolenda) 1hgher oft hhedabore may
proceed beyond the signal.
teachings. It is therefore to be understood that within the
scope'of the appended claims, the invention may be practiced

otherwise than as specifically described herein.
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Registered trains wll not take |onger than the configurable tinme to

drive through a replacenent zone (otherwi se the PPR entered wll be
given a status of 20 POG) . The Interlocking will be configured to
prevent the -"timng off' of rou;eédogking If there is a train in the
route. This ensures that an opposing annot be set. 25

Consi der. the turn around sidings illustrated in Figure 19. An
un-registered train enters the centre siding A from point S1. If the
route into A can be tined off it would | be possible for a registered
train to enPPRtAYNS ghagmest 36  S3 into a PPR that had not been given a
status of POG - 60 - The
start of the replacenment zone for a signal nust be | ess than the

m ni mrum carriage | ength heyond the signal asgect.that it replaces.

This is to ensuré thdt® R ‘?‘F%ﬁ?ﬁw‘b?mbec‘ﬁ'f‘ B2R*PE°  between the

signal and the r%pw%ﬁa?ﬁg &;me,mhen a registered train arrives at the
¢

signal and proves ear Sifead. Al Traffic Locking Areas are

protected by signals,Atagor é)tztgﬁtée&)%{.pd@_ré&s. 10 The Interl ocking

wi Il only show proceed aspects a _S|gna[s whi ch aut horise nmovement in
the Traffic Locka@tch meddd &dr Abclidg WPPS PndiHPESoW Whedh QW i@ red

aspect. Wien a registered train joins/couples wth a failed train

that it is hendEnuldRE: ¥ Afogeriyvice, the registered 15 train nust
beconme de-registered. |t is envisaged that this will be triggered by

losing its know e@@e dfocking muxny qienesded Toh Ssefdulandihat dbbe MBP does
not provide a registered.train with an LMA up to another reégistered
train, throcgmposed rd a beoupd ing Ipphtitfor coupling with said car
door, an unlocking pla;g provided in paralle; with said
.coupling plate, and a link connected_between said coupling
- plate an@ ;aid unlocking'plate_for moving said unlocking"
plate towa:d said cdupling plate; - | o '
- first. linking méchah:i.__ém__f_qf ;ig;k;;;g said doorlockmg ﬁ
means with said latch means; and ' -
coupling means provided on éaid car door composeﬁ of a
pair of coupling rollers for coupling said car door with
said landing door, when said car lands a landing floor and
said door locking means is positioned between said coupling
rollers; |
one of said coupling rollers of said coupling means
pushing said unlocking plate toward said coupling plate
when said carilands said landing floor;

a displacement of said unlocking plate caused by being

pushed toward said coupling platé by said link being applied
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20 No special processing is required for cross-overs or si di ngs.
Perm ssion to enter a PPR w il depend on the aspect of t he signal
protecting it, the status of that PPR and the type of train entering
t he PPR 25 An unequi pped train entgrs a PPR under the pernm ssion of

a signal. Such a train is "invisible -tothe MBP so regi stered trains
will only be allowed past the signal to foll ow an unequi pped train if
the signal dtepFaid blagebemeans thzopebt sadfdud iFsdviligkimg meshaniami pped
train has exited 30 t he. PPR

61 A regi st@tddletaR nmernRNBRACEKAPLe f81Es d aRtinigs dpaaphen saifhder
the permssion of a signal _and,the P, .The P . allo regi stered
trains of k i%ﬁﬁm%gEnggssBégtuPﬁSCklng ng§ﬁaﬂﬁ-ﬁﬂﬂ%é gnal di spl ays a

green aspect or a_ wh

As a frain Fassess%?é}gﬂﬁgl?ngﬁggﬁé Eﬁ&p#éﬁpéééﬁgnFafb | the
i . I i t . PR t . 1Nt i ]

ot R A ber L TR AR s A e,

gnhe repl acer@gﬁ\ﬁ%gtqg 11911ePECB?E%aQQCUghﬁ?%gﬁﬁ/@%a‘h%u%e@gtrﬁ%i?iyFc)%?e'far?c?é :

rovi.ded the PPR S:‘go‘{.s disttgggitc}]e

recel traln entered rout Wl

associ at ed RER@nfhelesk EDSokosaki aﬁ?e{ ﬁglih &s%g%g bor is JdRidisdnder

its control 1n order that the status o may be updated as

fol | ows: Zna - If a registered train of unknown conpl et eness has
entered the PPR, the PPR status will be set to POG ~as the rear

| ocation of the ts&id c@8AnN@boPeand said langidgadooedbeing moved in Idnd he
MBP. knows that-a registered train of- known 20 ' conpl eteness is
entering themitaftertsaid tbepling means ceuplast saRd war dooigiwicth POV
st at us. If the MBP is not aware of any registered train

said landing door. .

2. The elevator door System according to Claim 1, -
further cbﬁprising: | .
.aﬂQQo?.machihe pfovided abové_sé;d_car door.fo:szgnjng.
and.closing said car door; and |
sgcond'linking mechanism provided on said car door for
linking said door machine ﬁith said coupling means;
wherein said coupling means is driven by said door
machine through said sécond linking mechanism; and
said car door and said landiqg door are moved in one
unit after éaid coupling'means couples said car door with

said landing door.

3. The elevator door system according to Claim 2,

wherein:
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entering the route the PPR entered will be given POG st at us,
25 If the Interlocking reports "train entered route
with ng route set (inplying that a train could have entered a
PPR by proceeding past a red signal) thep _ the action taken wll
be, either: | f the condi t+efrs—above require a PPR to be given
a 30 .. status of POG all PPRs associated with the signal
will be given FOG&idteeupling means includes a cam provided on the Ik
If the conditions above require a PPR to be %iven status of

[

a
POW do not il of said qapdeopocgnpestadpiter ol sesomes ddndting of the
st ates t hat Ihe:FPR ngy haye . and Ehe trgnsjitions which can 5 .
change t hes@&qhgnism for be FH¥R3I PYr 5Rd&k 999 daGhdvicddduRPgheSaish,
for trains f, unknown conpl et eness.. The MBP will mark the rear of
the train ofselﬁﬁﬂfgv&f% We‘?%%ggglﬁﬁ“t h*BR "0 mark to signify the
fact. 10 The P r s gen S LMAs up to the rear of a
regi stered trainigiséiéeéﬁﬁég%%§cﬁé§é§é to encounter an 0" mark
(whi ch shoul d not Qﬁgﬁ S o] : ed sl v en
gi ven a status ofsgl%) t %f{ﬁ Poifér\%;m ?{rsbgoggﬁgg%}d‘;&?ar? _1tdhe°téqn{r %rﬁ?becorre-
not proved GRA! toward EM other with 18Yb21BERAnly Wit WVddi PPN der ed
to be entering a PPR if any part of the area allocated to that train

(from puh reRa1d dodeldéringt Rebhs bbenbedl shila Mib1Gei Gidieers
with the replacenment zone of a signal when 'train entered 20 route' iIs

recei ved frohedrhesdid esdwckamdls said lan8igyr €13bri bindstafateas sidiel si t uati on
when a train actually occupi es the signal's replacenment zone but its
reported landioxntdoor | s skeleckedf oapdt he repl acenent zone (train 1),
within the replacenent zone (train 2 and 3) and beyond
said car door and said landing door are moved in one
unit after said coupling means couples said car door with
said landing door while minimizing a gap between said ca;'

door and said landing door.

4. The elevator door sYstém acqérding fq Claim é,
wherein:

said door machine is composed of a door driving motor,
reduction means, linking mechanism, and 'a cover for covering
outer surface of said déor machine; and -

said cover is used as a scaffold in a constfuction work

of said elevator.

5. The elevator door system according to Claim 2,
wherein:

said door locking means is éomposed of a latch and a

This is the replacement sheet

| pate: -+ 14 OCT
UL L LT 96




25 the repl acenent zone (train 4). Reported | ocati on of

“train: PPR st at us updated to: - 1 (train has
exceeded its LMA) ‘ FOG 2

POW 30 3 _ _ POW

- 63 - 4 (skewed ahead—6£é+ﬁterI0cking) POG

On initialisation all PPRs will be given a status_of POG On

initialisatPBi2dofitiiing wreviged aficsiersaid Alanding door; n@Bf | ocate
itself before it can attenpt to regist e atrain hageregistered

: r.. o Ong [ X
it nust run in r 88df dedgh °°u9¥ﬁ§uﬁﬂéa(§Q*ﬁeW%&ﬁlsfbﬁéﬁngnter Fki §3dfove

cl ear ahead , rains_that are proyved %gfar ahegg'ar issued |imt of
novenent auEﬁBFFPPegpor when sgdi, 1andingdqer ot (¢ LoH gan have a limt of
novenent 10 ‘authority issued by an MBP, the MBP nust prove that there
IS no un-registered train directly in front of the regi stered train.
That is an un-registered train is not so close to the registered
train that the interlocking is unabl e to distinguish between the
regi stered train and 15 the un-registered train in front of it. This
process.is known as "proving clear ahead". Atrain wll
becone proved clear ahead when it is within the m ni num carri age

| ength of a replacenent zone for a . facing signal which is displaying
a proceed aspect. If 20 the registered train is within a m ni num
carriage length of the replacenent zone and the signal shows a

pr oceed aspect there cannot be anything directly in front of the
regi stered train. _ : :
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In order to grant novenent permi ssion beyond a signal the 25 MBP i s
.provided with signal aspect information fromthe I nterl ocking. The
MBP imts atrain' s LMA according to the signal's aspect as

fol | ows: Red - MR ldinmited to the location of the
si gnal . 30 G een. - LMA allowed to go beyond the signal.

- 64 - Wi te - The PPR associated with the route

set is idenELEVAZOR DOOR SYSTHEMR status is

POW - LMA to the location of 5 t he

si gnal . POW - LMA all owed to go beyond

t he signal. I =hboe signal and a shunt signal are

| ocat ed ABSIRAGK 6Ft¥ﬁé}ﬁ& kﬁn the MBP will interpret the 10
conbi ned aspects as follows:. Shunt Main VBP
Interpretation Hori zontal (Red) Red Red

45 degrees (G eemn elevﬁ@&r door system 1ncﬁ1@§ﬂg a lan'Ei‘?eringiHc?}J (Red)r

Wiite Wiite Horizontal (Re G een

G een dod¥ |pr€8\hﬁied3Q5ﬁ)l Aat4PNSa alettﬂvabvdcancidzntwdm s

red. It is possible for a signal to display both a Red/ Wite

and G een adpaniind ddux rvhdre tise Skdndindgl dokedicbutloislkel .20 The talaivwatoist op
arm has not |owered). The MBP will use a valid single aspect (red,
white or gremor @aystien alsetincludesiny dober lockbngadieoricas prexzided on

the landing door composed of a coupling plate for coupling
with the car door, an unlocking plate,provided in parallel
with the conpling plate, and a link for moving the unloqking
plate toWerd the couplino plare. The elevator door sfstem
furrher inoludes a first linking meohanism for linking the
.door locﬁiné-devioe with the 1aich'device, and a coupling
device provided on the car door composed of a pair of
coupling rollers for coupling the car door with- the landing
door. One of the coupling rollers pushes the unlocking
plate toward the coupling plate when the car lands the
landing floor. A displacement of the nnlocking plate caused
by being pushed toward the coupling plate by the link is
applied to rhe latch device. The latch device unlocks the
landing door when the displacement of the unlocking plate-is
applied.. The coupling device couples the car door with the
landing door by.pushing the door locking device when the car
lands the landing floor and after the landing door is
unlocked, and then the car door and the landing door are

moved in one unit.

- This is the replacement sheet
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The foll ow ng mechani sm protects agai nst an unregi stered
repl acenent zone along with a
When a train enters a replacenment zone,

has tri pped and proceeded and entered a 25
regi stered train.
i ndi cated by the "train entered route'
the MBP processes PPR status as normal_and_ starts an
timer. If the train exits the 30——+epl acenent
entered route' input

di sappears and the tiner is aborted.

is given a status of POG 22 te:

i nput from

If the tiner

train that

as
the interl ocking,
"entered route'
zone the 'train
_65_

expires the PPR

TH4A afgunes that a train nust wait

60 seconds bef ore proceedin eyond al red signal. Were there are 5
no train stops trains nay not be t el 'BLQUOn pr ocedur es
to ensure that the 60 secondsj R | en a train passes
over a set of points there may*bs te | oss of points
detection. The unset&hing of a train nust be
filtered out 10 ot 8 M [ he L train
Crossi ng points. ) h{ LIVA | ocation -of
a set of afa C ‘J e not
within the cutrent 1 Hence an [ MA will not Jbe 15 shortengd if

poi nts subsequently g ndet ect ed under neat h ﬁéb t n. " Note
the LMA is gepefated he rear of thf trai f als|i p order to
limt the tra|ng nove erm ssi on qaif @on t t e.g| fn ESA
becones acti vp—trdernea train! A affiitc lockihg is the
prevention of | changes i e} difedfot’y on of trelfi bk section
unl ess the chpnge tay) be acconplifghed saf el y {h; 179"
exanpl e, o—th ed® _and | ocat¥®#ns of trai@ nd that 25

L5

track section).| It nay al sp prevent theiestabligh
1906 90a )
218 40
- 18A
BA
= L —
%

_ Fig1

This is the replacement sheet

14 0CT 13%

Dale:



any~route which is in conflict with the established
To facilitate traffic | ocking,
A Traffic Locking Area (TLA) 30

traffic.
with Traffic Locking Areas.
by the interlocking via sig
set of segnents and may not
direction. ATLA is
defined as 'active'
traffic direction.

nals at its

di rection of

the MBP will be configured
is protected
is defined as a

boundary, it

overlaa with other TLAs in the sane

whi | e neither dlrectlon is set during
When the direction of travel

66 -
a change of
within a TLAis to

be changed: 5 t he NBQQ:3|rW4nned that the TLA is active by
t he I nt erl ocki ng, ) }J _trains within the TLA are set
to not proved cl ear aheaq, anatralns appr oachi ng
the TLA are limted by a 10 154 [ Wi ’rﬁp aspect at the entry
to the, TLA, 5. | th PPRys” ol y or partly
contained within the TL of PCG Thi s
neans that there need be nf& : n 5-17 di sj oi nt sets of
PPRs that are contained [ TLA. r r|gAf-fy ¢ swi tching period
of 60 seconds fo t L onary,
t he I nter ocklngimAVI set_routeg in the neyw TLA\di\rection an
will informthp MBP that t e TLA iz ’no gepyglCt | ve. The {ra ns
within the TLA nust pr Iear ahead ore Hea giwlﬁ an LMA
Si nce proving gl par onIy be perfomﬁgﬁ si gnall $how ng a
proceed aspect AN

o . 1 -""76(1

:o‘ /)
17d 90b-- 1 -%0a
= = e
4/
F/g 2 This is the replacement sheet



and onl y those signals which protect trains travelling in the traffic
b ocked direction show a proceed aspect, the 25 MBP does not need to know

the traffic | ocked direction. Consider two traffic |ocking areas
defined for eastbound (segnments A, B and C) and westbound (segnents D,
E and F) traffic, aS|IIustrated|r13F|gure 22.

- 67 - V\henaTLAls activated the—MBP W Il stop aII trains

within the activated TLA. In Figure 23: Trains 2 and 4 are

st opped when both TLAs are -activat ed. 5 Trains 1 and 3
prevented fromentry to each TLA The interl ocking provides the
followng information to control traffic | ocking areas.

Traffic Locking Areas idéntifier. ctisyati ofigstatus (acjs ve,

i nactive). [ilo Note that the activation_ of IRA 4ys sr?glar t of FAe ei
mechani sm em{l oyed to acfivate ESAs. Wién a frai n[de regl_ﬂlners the
rear extrem tly—of—tte—area tatt T wWas rast—grven—per{n ssion to
move W thin i s _mar kedf»"and the h orgddont @i ning th Lar ea 15
that the traiffwas Tast giyven perhy pve wijt nr arie given a

status of P Thi s _ensur eg®t hat Pdrotect the

de-registered ftrain fromrggistel pdovided it ddefp not
performan irvalid nove. gd to icenﬂafy t he rljepr of the

area wi thin 40 whi ch thg de-repi A nshodld lieis tdrjred 'U

mar k.
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A'U mark is renoved when either: it is passed by a

Fegi stered train, or the aspect for the signal protecting the
route 25 containing the ' U mar k becones green (the route is

guar ant eed cl ear). - 68 -

The. inplication for the inter-MP prot_ocgl_is t hat the confirnmed
distribution of '"U marks and their a —at ed PPRs is required to
ensure that all the relevant PPRs are given a status of POG 5
Note the set of associated PPRs are those PPRs within or cont ai ni ng
the area allocated to the de-registered train and may be under the
control of adjacent NMBPs. The area of interest of an MBP nust
extend to the entry signal to enable the *U mark to be cleared. 10
Figure 24 provr des a Si rrple}axarrple of when a- rain déiz 4? registérs. |t
shows the usqrof—a—tY—mark7todentfy LIIC rearextrenttypf the
area that thg.de-registered frain has pernissiog to Pe withfn, and

t hat the st atf e PPR i s s#t tojP 15 a
nor e corrplid L ration K'is in
rear of the y [pr—t+he—t+ai Ah ase poi nt
before 3 P——d—rark—s—droppet—to—p

beyond si gnal b route S1 to S3, in Biver %7ad t he
de-regi st ered In the exanple a route bt from Sl
to S2 Vi ar the 'U mark because SlI

green aspect bntaining the 'U mark. If ite S1 to
S3 is then se i ptered train will 25 be he aspect
of signal Si |3 5 of the PPR from SI

0
)
Ik
)

Fig4
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The.routes fromS2 to S4 fromS3 to S1 and fromS3 to $4 are

protected by the interlocking while the route S1 to S3 is wholly or
partially set. 30 ‘U  marks have a direction which points to
t he obstruction they are protecting. A'U nmark is not an
- 69 - obstruction during an LMA search if the direction of the
"U mark is opposite to the direction_af”the search. When an MBP
fails, the registered trains under its control will no | onger be
visible to the other MBPs. In 5 order to protect the registered trains
in this instance the MBP adjacent to the failed MBP will performthe
foll ow ng actions, set all PPRs that enter failed MBP' s
area of control to POG 10 limt FMAs of gzains to the
boundary of the area of Bn,tj I %',1; t he failfed : In
the exanple illustrated in Figure 26/ i train t becones
invisible to MBP1. MBPl on] of P2 will Timt
the LMA of t1 to the badl ry of 15 R2ne* ar e f contrpl (X) and change
the status of the PPR oG ) an MBP id initialised at
start up or after repaébis ifs sibl £/that a regfstered train that
has had its LMA i m o/t he\ bou ot he ea of control of the
20 newy initialised gBR ave LMVA gt o the ar ea
of control of the newly Initilali§ed : = it is possible that
an un-registered train 2ges W ghin t re }f“edontrol of the newy
initialised MBP and is itbl g * he MB lg{ has extended the LNA.
25 To prevent this an |gBR es a on € p ary of its area
of control when the MBP_bego initi se \ﬁhis mark is termed an
1" mark. 27a- 3 .
23a A26a

Fig.5A

This is the replacefnent sheet

Date: 14 OCT 1996



Figﬁre 27 denonstrates the placenent of the 'I' mark. Train tl is
vunder the control of MBPI, while MBP2 is not 30 active its LMA is

limted to the boundary of the area of control of MBP2 - location X in
t he di agram Once MBP2 isinitialised MBPL will attenpt to provide tl
wth an - 6 - - 70 - LVA into the
area of contral _of MRP? However if f7 15 i H | be
i nvi sible to{NﬁPl and so t1l may e given dn LMA through it. The use
of the "I" mark rgvents tl's LN% bei ng extended through t2. 5
"I''" marks are r ?Dveqiyhen el ther: alregirgtered train passes
the "1 mark, o the S|gnal ‘protecti fig dhe PPR shows a gleen
aspect - HhHs rxat the area of| funtergst otﬂhn B

must extend to thge entyy S|g aI the PPRto 1 e
mark to be clea . sider the nore COTp|i bengrijo of a
di ver gence CUN{1 iclnity of aWJ . ' Shown i n
Figure 28. | exanplie e [wo trains o S1 and
the points i} pfofects. [Tr tl Wi ass 15 oY DVi Ng
it, t3 is st pgrotected as ¢ t points a _—__' ¢ and
thus t3 will folllow 32 t1.3Fhe poifntls Iie canhot be changed un he
route bet wgen the signal Sl the set of|points is un- E
occupi ed. Wen tfje route changes t signal aspefpt and 20 t he §8dat us of
the PPR fromthel{si gnal provide thf - prot ection. PPR
configuration fojf nore conpl ex scefparios will now be descrifped.

A route may consfjst of nultiple s¢fsypf points. [The MBP 25 al ljo es
status for each PPR that may be efftered via a whi t e aspect. si der
t he exanple showp in Figure 29. Each PPR ptatus is indepepdent of
each other. A trRin 25

25, ?8

53
47c

26

48a

= rgea = Fgec

28 12 28 12
48a 58 48a
27 27
48 46 48
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nay.be over a set of points or in part of the route set
routes but the route cannot be 30
rout e

eomon to ot her
train has cleared the sectiona

which is
changed until the
rel ease protected by the

signal. However this rule does not hold if one of the points (say P2)
within the PPR to _ - 71 - be
taken by the train becones undetect@éd;s t he i nterl ocking
indicates a null route set %g the trai nters the route. In this
case as the route to be rh R&I() od ) the trgin is not set and | ocked
it is 5 possi bl e that thetTarmTyur¢g take apy Jroute, thus al

PPRs | eadi ng fOO0Rt 6EOSEQna i bl given a stiat us of POG

The PPR status for a conver 0 b%%ﬁ entry signal s..
Hence a single PPR status i , to either route beyond
signal S1 or S2 in gure 30 tye exanpl e shown in Figure 31 the
di vergence i s so closg to _llvergenc=7that the sane signals
control bot h t he convergence—anRtrthe sh—~vgrgqnce. Thi s network

can be considered as two PP

Rs_(PPR

add PPR2) eacH of <62 Fnhi ch can be

entered fromeither signal
a train passing S1 with ar
with a route set to A
passing S1 with a route set to B.
route set to B.
of the signals en rou

S1 or S24§
bute set to A
PPR2 can be triggered by:

PPR1 can be triggered by:

a train passing S2
20 atrain
atrain passing S2 wth a

The interl ocking prevents a train from passing one

d to B (thus

[
potentially invalidating thg
that are en route for B canh

b

e for A and then being rayte
R Status of PPRZI - ZF

ottbe————

2 Simlarly, trains

m—

-

<aF

N7
/ﬂ
LANDING DOOR: . /4
UNLOCKED —
C | IJ:LI
//7
‘ <4F
,,—6 4
COMPLETELY /
COUPLED
/1
N, ! <=F
Moo

Fig.7
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routed to A once past a signal. -

72 - CLAI V5 1. A vehicle control systemfor issuing control
signal s to vehicles to control their novenents along a route

between a first |location and a second | ocation, the 5 vehicles
conpr|5|ng a set of vehicles of a first éype to whi ch the system can
i ssue control signals at nore than ___~one location within the route and
a set of vehicles of a second type to which the system cannot issue
control ‘signals at nore than one location within the route, the 10
system conpri si ng: sensing neans for sensing vehicles enterlng
and | eaving the route, and the type of these vehicles;

storage neans for storing a rec f the nunber of . vehicles within

the route and a record of the t
entered the route; S
whet her they may enter t

f 15 vehicle that nost recently
ing neans for signalling to vehicles

%% novi ng beyond the first
ur' r

| ocation; and contr meaj receiving information fromthe
20 storage neans and transm f§ting gignals to the signalling means,
and 1) in response 6>tH% sf orage neans indicating that

there is at |east one vehicle Wthinjthe route and that the vehicle
that nost recently entered thejputglwhs of 25 the first type controlling
the signalling neans to issue 5ignal of a first type indicating
that only vehicles of .1ZA he St fype may enter the route;

2) in response to the storage i ngicating that there are no
vehicles within the route contrgpldlkng fhe 30 signalling means to issue a
signal of a second type 1 [ tipg that vehicles of the first type or
t he second type may enter ropite; and 3) otherw se
controlling the signalling nmeanf Bssue a signal of a third type

i ndicating that no 35 vehi cl ef Nt ? t he route. 2. A vehicle
control systemfor issuing signglSto vehicles to control their

novenents al ong a route between

Vsl
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direction of travel _
a first direction towards the second
towards the first 5 _
signalling neans for signalling to vehicles to
the vehicles are permtted to
sensing the presence and/ or
means for processing infornmation received’
determ ne the safety of
means for controlling the signalling
command to reverse the direction of

route fro?t
1) control'N
within the

a first location and a second |ocation, to allow the

route to be reversed from

| ocation to a second direction

t he system conpri si ng:

i ndi cate the novenents
makeg - sensi ng neans for

| ocatt+omof vehi cl es; processi ng

fromthe sensing neans to

movenent of vehicles; and ~control

ans 145 and, in response to a

tiravejs of vehicles along the

of vehicles al ong that

| ocati on,

10

nmeans to sig
t he

second | ocat
first locati
any vehicl es
processi ng
signal l'ing
in the seco
to permt a

3. A vehicl
vehi cl es co
fromthe
- 74 -

8

first directio secqnd direction:
g—%hﬂ7signalling nmeans |t o any vehicl es
utle to halt; 20 ol I ifg the signalling
al he route not to enter
froute i geidyond t he

or int ) passi ng beyond the
3) walting tTor a periodf sufficrent] to al | ow
To reacn a nart, and 4) if the
t is saf e, rpfling the
any vehicl es ifal t he roptle to nove
tion and/or controllin @hal ijng neans
the route in the /°[—second Hifrection.
m t1or epifohol 11 nNg yge noverfgnt of
a procés@rhng unit E%? v 73f or mat i on
m ne ‘t Sjatus a t

ANSMITIN
their nmovehgnts:

he vehicl ¢s to contrdl
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5
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and communi cati on neans conprising at | east one |eaky
feeder antenna positioned along the anticipated route of 5 the vehicles

and a receiving antenna on each vehicle for receiving signals from
the | eaky feeder antenna for - allow ng substantial ly cont i nuous
bi di recti onal communi cati ons between the vehicles and the processing
unit by nmeans of a | eaky feeder radi()Eqﬁﬂiin 10 4, A vehi cl e door
control systemfor controlling a vehicle's doors at a stopping

| ocation, the system conpri si ng: communi cati on neans
conprising a receiver |located on the vehicle and a transponder

| ocated at the stopping 15 | ocati on, thg comruni cati on neans bei ng such
that the receiver can only connumAfae with the tragsponder when

the vehicle j b at _a predeterm ned stoppifng position; | s€rfsi ng
means for sgnsing that the vehicle is st opped; and FO door
control neang foOr_Tecervimg I ormapiom from te—cgrmmmumrcatyn neans
and t he sens Teans a o} pernihilmg the vehtcrej‘zdoor§7ﬁQ pen when
the vehicle ) ¥ SRR r19

bet ween t he |feicei ver and Jt i@ j5 Ol A venrcie®or
control systehh as clal [n claimi4, érein s pr ng posi nis
det erm ned su:p that w t he vehii¢] e i WOt he st)pging posi tijpng the
posi tions off {he . vehi ¢l e's doors ¢prrespond to |he position? ¢f doors
at t he |s{ oppi ng | ocat jon. 30 . A vehicle control 'gystem
for controljl}ng the ‘Inmovenent of wheeked vehjcle, the sysigm
conpri si ng: a ta¢hometer ffpr t Ing thejrate of rotatijon of

t he vehicl e'i|s| wheel s;

doppl er spe neasurlnz q ing the

paratus fp

conmuni cati gdn } a retfi
peri odi cal | . i i Wl 5 tr
processi ng ng , ati I nf /i m

brne b
DO S
-] .

1° 9
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the'taChoneter, t he doppl er speed neasuring apparatus and t he

tomruni cation nmeans to estimate the vehicle's speed and | ocati on.

10 7. A vehicle control systemfor issuing signals to control the
novenents of vehicles within a transport system conpri sing:

a plurality of sensors for sensing statyp data concerning the status
of the transport system and 15 —a—pl-urality of processing units,
each allocated to a respective region of the transport system for
processing the status data to determ ne the perm ssible - movenent s of
t he vehicles and issuing signals to control the vehicles currently

| ocated in the units' own regions, 20 each processing unit being |inked

to the sensors ) ocdate

fromthose Y::
adj acent region\hQ

regi on. 25 8. LAlsystemas clained in claim?7,
plurality of conmuni ation3 nits, each allocated to a
zone of the em for . €O 1
currently Iocated i units= own zones, each (I

one of the 30 process s; and each processing S
[ ni cations fromthat
efyi on by determ ning the
zone in which the vehicl eNg
determ ning the 35 X g unit to which COHWUHIC&%IO'
to that zone is I\ hked,|land i.f the determ ned protess
- 76 - unit is linked ¥p anojjher processing unit routing co
; Tprocessing unit.

inits own region f@re

§ status data
'ZQapd'Linked to at |east one\p

essing unit in an
outside its own
‘-risﬁhg a

vehi cl es
| a single

cessi ng
i%h of the
vehi cl e, determ ning Ped, :

al | ocat ed

L
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