- 1- ' . MET 2155097 Door cl ose rrec'ha_ni.:sm The invention relates to
door~€l ose nechani sns particularly those fitted to passenger carrying

vehrcles ‘'such as netro and underground railway 5 vehlcl 5 %?so to .
3

pl atformdoors soneti mes fround at metro and under ground r ai
An obj ect of the invention is to provide~alddor close mechanism for _u
-an automatical |y peuy raldsd mkhanisgoorway system which will safely g1
al. open doors in Tnhe.Tasiest possiple t tection of obstru t|
‘a doorway is of pri rrg’f'lve ’W&rnttgr?é‘e rte(}aﬁ(?tshtf’hgegéfﬁ sSn‘Beg BRYSHF  \
‘operation of the pastirolddlyi sthom;eerfattlteel ttbarpassgngbrl oaerybag circuits
.are 15 used V&¥h I | r s all- doors
“on the tr i n andV@é$P%€%SS s(ﬂo&n %h m%Itq.taf gr%\rél kqg‘\‘}grggghxlgrgéggbgfosed and
locked. Thereforeehigles, ransk @rlrs@d ttOh@tlattrf@raodpocsose'nsysmem foendides
-sone form of obstfucid b Al Udd¥rgrédinldn raildaivC sl oREN- Sel ecti ve,
“systemthere is provided nerely an indication that all doors are/are not
.closed and | ocked. If an obstruction is present all doors are re-opened
:ynder manual control mi'@bjﬁct of dheaiimvénitien ds goapdovhdd dodsorl osure
- .re-attenpted. If S§inY |.i o) |t
‘may be necessary #f@segﬁfé %tfot%ou%%ygl C§|n| §“t583? ?ﬁ(ﬁgb r?%%éfg‘%
-probl em wi t® t hi sdwpeasorsyaﬁenseﬂs@th v 13y sedelyccliose adpecpan| goons 30

rush hour condi ti ppsghdegaiasd tp doorsqwéestﬁ@ OPPREEURE LY bOT Rl NeT
obstructions to arjse 1n others of t he re-opened doorways whi ch had

igons

previ ously succes@PEFTYcIQRdR amsioorway is gi PEIPAGY: F BRCHERBES| BA system

- M d preferabl ypath ovhd hea fdrst rdmd epeddoofayperbyiba beé cheasjiﬁltebﬁu | st
enting the i niEOdletdlpenraol:f1J Urs sqb%tarluci ' Q7 iocx circuits are
.15 . used which prevent a train leaving a platform_ unless

'all doors on the train and, if used, on the 'pl'atfo'fm '
have b'een'_ prove“d"clo'sed and locked. Therefore," it is
_preferred that the door close system includes some

form of obstruction det’ec‘t’i-on. ' I

In a bas1c, but non-select1ve, svsteﬂ there xs
: prov1ded merely an 1nd1cat1on ‘that all doors are/are -
not closed and locked If an obstruction is present
all doors are re-opened under manual control of a
25 train driver or guard, and door closure re-attempted.
CALS If the obstruction is pa551ve" (like a brlercase)
then it may be necessary for an attendant to
physically clear the. obstruction. A problem with this
type of non-selective system occurs, especially in
30 ‘rush hour cond1t1ons, because it provides an |
opportunity for other obstructlons to arise in others
of the re-opened doorways which had previously
successfully closed. |

35 An obstruction detection system should preferably
' allow the obstructed doorway only to be cleared whilst
preventing the introduction of further obstructions.



. a door

1t is known to provide at each doorway neans for detecting an obstruction
which is arranged to nodify the door closing cycle of that door only. A
variety of schenmes have been enployed including conplete 5 re-opening of
7 and ranging to a nere redugtion in the clrosing force sufficient
to reI! d¢ dn obstruction. A problen1ar|5|ng with such arrangenent is -that
passeng ave learned to "defeat" them for exanple, by deliberately
obstr ud

"IkOIS %n@@%rﬁW‘b?o@zhé'ﬁicéﬁgh'aogfgg? ﬁQaﬁ?tPoP late entry to Res:
train. Ae ordln t.0 the péesent |nvenéigg her e provi ded a door- cl ose

'nechanlsn1cgﬁﬁﬁ:5 n§ 2% ae5Fugsion K eh§r§F§%5$%thPpWQ®1@k mtive
power for opdrei dgoane lolsdagngythe dﬁothaﬂDdo@ﬁ 6@D@lrmﬁrﬂﬁﬁﬁhéf) COnneCEIOP
th the doqp r a n s o_nornal. cl-osi ng novenent o
rhe dooe sogfhgghgﬁgg ? gedggég 8& é&lgéggha%ﬂét??ﬂﬁ}%ﬁFthere is a 20

reducti 5n i ﬁ'et'l‘?@ePéFBI off aséperg'eﬂerm@dremgm t@aml mexteer rupt control

means reSpO&&Hﬁ@tﬁ@nsahdtﬁegaﬁbsiﬁgefof@gu§&ffﬁb$§hérE63{#ﬁgaéé“a ctosing
t cl earance, o struction.. 25

d f th t s e
P:e¥grgbly ?ﬁgcbggfgéFgggn %hﬁﬁ?éﬁ%TLﬁ¥+ﬁﬁn8rﬂﬂ?ﬂkﬁ??ﬁ%ﬁm for enabling the
.out put  of therangemensem3|nbanepmssawgemérhavkmledtﬁéauxb:a paatkally closed
' t wh 8i o} t I Wi
QBELO;On te|§%25§§| Eggﬁhgaghgg%%éfQBBHY &E§K#1 4¥E¢$ (ﬁ%ﬁlqﬁﬁlggpassenger
'The'jntgatlén dgRg Wakhi @ hﬁye%@a%%r¥¢eﬁrd¢ﬂcﬁ?thﬁaxnakﬂﬂd empwybe -

~ described, hy wayrafinexanple only, with reference to the acconpanyi ng
~ draw ngs, in 35 which: Fig. 1 shows a circuit dlagran1of a first - |
'ihterrupt_ - _ - S
: Accordlng to the present 1nvent1on there 1s o o _
prov1ded a door close mechan1sm compr1s1ng actuator

15 . means energlsable to provide motive. power for opening
'and closing the door, motion sens1ng means for
connectlon with the door to generate a. 31gna1 in
respons to normal closzng movement of the door soothat
upon the door encountering an obstruction there is a
20 reduction in the level of said generated'éignal,.aod
interrupt control means respomnsive to said s1gna1
level reductum.to interrupt the. closing drive of the
actuator means to permit clearence of the obstruct1on.

25 Preferably the-doo; close mechanism further . (P
includes means for enabling the output of the motion
sensing means when the door reaches a partially closed
position, which position ma§ correspond'fo an open
doorway width approximately_eqﬁal to the shoulder
30 width of an adult male passenger.

The invention and how it may be carried into
practice will now be described, by way of example
only, with reference to the accompanying drawings, in
35 which: '
F1g 1 shows a circuit dlagram of a f1rst interrupt -
control means,

wm



control means,- . - 3- Fig 2 shows a circuit diagramof a second interrupt
control ‘nmeans, and Fig 3 shows a bl ock diagram of a digital control
means: A typical door system to which the invention may be appl
,conprlses a sliding door arrangenent in which the notive power i
by a 'spring biased 10 ' el ectro- pneunarlé M near actuator. Th
hi-gs i's towards the doig Z:Imm% RO%itrica tadd apRanBE § BEESRY' €
‘adpitted to the agl yal éﬁ 2 é% trlcally erated sol eni.od val ves t o open
t he door. The actUa iR esse aPF? Bﬂg stroke 15 piston and

'cyllnder arrangenent hou5|ng a sprlng at one end actlng agalnst the plston

i'n a door closing di r;e;‘é 'SO'EH'H'&% a‘oﬁo@% g@gg%‘{neoﬁng ? Eil %

. -el ectro-pneumatic val ve for mitting ssed-air T to
move the plston &fAHSt spring 20 ' force in a door openlng_dlrectlon
The notive power output of the actuator is taken via ad:ong Blftoahroﬂ
‘passi ng through one g of. the cylinder, driving.,an endl ess belt I C
BaSsesgover pul | eys r‘g&rﬁ Rifa}; dooThSYsErle &P WﬁéCBOBPWaWﬁ%%EI??%rﬁa)and

~which at its 25 be apgpitired, s:oanplratslasdatelédﬁiﬁgrdﬁafraﬁﬁsng%dﬂeﬁﬁlﬁn .
.arrangenent the | ectrica ner at or
dri veg from one o ‘ﬁg %FEP% pul | e%gé]e-T e §§§g‘ £d #ygini?’é{rbgel?ﬁw

conpri se ab. c %H%rpwatelcefléﬂaalfyacitgaaqral t Eheasprimg \bias airs A C

out put . Generallyco‘fm;dsdwwdag umeaeahﬁogﬁﬁk'aﬂlsﬁl{x ér%?/%ﬁ{a?tmt'otgr%w N
generator drive includes ring e
sufficient rotati % & adRi et 8o the Bctuslor via

W _ electrlcally operated soleniod valves to open the
R _ door. The actuator is essentially a long stroke
15 -piston and cylinder arrangement housing a spring at
one end acting. against the piston in.a doOrzclosingf'
_direction and,'at-theeopposite*end”of-the cylfndér;ﬁan
“electro-pneumatic valve for admitting compressed air:
to the cylinder to move the piston againstzspring-"
20 . force'in ‘a; door opening direetion' The motlve power
output of. the actuator is- taken via a long plston rod,
passing through one end of the cylinder, driving an-
endless belt which-passes over pulleys mounted at
either side of the doorway headframe and which at its
25 centre is attached to a door carriage.

In this arrangement the motion sensing means
comprises an electrical generator driven from one of
the belt pulleys. ‘The electrical generator may

30 - comprise a D.C. generator but, preferably, is an

| alternator giving an A.C. output. Generally, but
depending upon the mechanical arrangement, the
generator drive includes gearing-up of the belt pulley
movement to provide sufficient rotational speed for

35 adequate generator output. The output from this
motion sensor is used to energise the coil of a relay,
for example, and the state of the relay is used to



35- adequat e generator output. The output fromthis mot i an sensor is
,used to energise the coil of a relay, for exanple, and the state of the

- relay ysed to effectively indicate to a circuit controlling operation
of th¢ ator the state of notion of the door. 5 ~ A first exanple
of an {Jator control circuit is TI4ustrated in Fig 1," wherein 1 indicates
the co OBfEBRtI0LENOI AdDéatberOPLT & L&l TR dbifilPY1N1Qlngval ve of the actuat or

(not shommé mh%n col L 1his ener |se€@$he valve_1s ngheq and pressurised ‘i
air adnitt88efBtEAB 95 the actvafor the isiake Afd Ratderd@letdegi sed t he
val ve is cdosed and vented to atnosphere. The coil 1 is connected in series

- between two normal ly open relay contacts RLA/2 and RLA/3. In 15 : '
parallel with this circuit armis the energising coil of relay RLA which is
al sd connect edAi fitatexampleeef anractuatopavmlacticcllid/ lisand a furt her

conbi nat i 010hsswhteBabh er £ONE ACYSe ST SidME SNAWERLET qqNLact s RLT/2 in
whi ch the ngrnal Clgsed contact 1s 20 , .connected directly to a 0 volt
line and t.h8En8PHERPYYoPENLRGPRRT2 TR AT @Y1 Med Ve @8l thej ne t hr ough

a switch Séerugnert énat nshowi ) pasiewfcdite an aGlergRlehAd taed RLA/ 2 are ]

connected [,Q16QMaRN p r.supply. t erm.nal . marked in the draw ng
:mﬁtgi osit%gésggyg °£§%€?sgxgh%§?$§?%§iﬁ)talﬁi. YtEedoifedfi&d to a power -
S sup C@ ter AFhBAtEr eyviimdéeranérvien olesemndngi seahtthet vailvecdsnect ed bet ween .

t he positig@ogghtaﬁan@égagdtggyigﬁg%éﬁg}éide 30 . of the coil of telay
RLA with the switched contact of RLA/1, this series of swtches conprises
"normal |y closed contacts RLB/1, -nornally open contacts RLC/| -and a further~

switch SWL.. Th®&hposoil VE 5s deoiedt®d in series between two N
' normally open relay contacts RLA/2 and RLA/3. 'In ' E
parallel with this circuit arm is the energising coil
of relay RLA which is'also connected in series between
- normally open contacts RLA/1 and‘a;furthe}.coﬁbination
of-switchable'contacts-comprisiﬁg changeover contacts
RLC/2 in which the normally closed contact is ,
connected directly to a O volt line and the normally
open contact is connected to the 0 volt line through'a
switch SW2. One terminal of each of the contacts
RLA/1 and RLA/2 are connected in common to a power
supply terminal 2, marked in the drawing with positive
25 volts, and the 0 volt line is connected to a power
' ~ supply terminal 3. LN\

15

- 20

A further series of switch contacts is connected
between the positive volt line and .the positive side
30 of the coil of relay RLA with the switched contact of
RLA/1, this series of switches comprises normally
closed contacts RLB/1, normally open contacts RLC/1
and a further switch SW}. The positive side of the
coil of relay RLA and one terminal of switch SW1 are
35 also connected to an "open" terminal 4. A further
terminal 5 which receives a "close" input signal is
connected to one side of a coil of relay RLC the other



coil ‘of relay;RLA and one termnal of switch SW are 35 al so connect ed
to am"open" termnal 4. A further termnal-5 which receives a
|np ut signal :is connected to one side of a coil of relay RLC the
-5- side of which is connected to the 0 volt line and term nal
swi tches SW and SW2 conprise nmicro SW tThes 5 | ocated in >
- headframe of thesdaer vflywhdchsis ocdenéoreld' teetherd ivallty ljare \wmd through
thg novenent ofvﬁeglgﬁ g door, switch SW is nade. first foll.oned shortly
.afterwards by S KPR alrectlon of a closing door. The position of
“Switch SW2 defines a 10 so-called " armng point" of the obstruction

- detection rfecham sm LﬁQesWEbHEsSQWPM@@%&Wéé%@r&s@;&@i&r ator 6

and t he relay RLB 1s co ed to one out put of
_ gener at orCSOG and tﬁ’FéGQH ﬁBr RRE| eﬁgéﬁa‘&%n‘f ctRe e9mvay st‘ﬁé%rﬁ?o%

. ternminal of the ¢eade#t sequehusallypl pafahaylehwug/heneégnamindnt tdfea

presence of the dqar .cl ose _sign doo S\ .20 In
- operation, of thé gﬁfgﬁ gﬁgﬁ? F%kwﬁﬂ %Mﬂ § &;ﬁ%ef%{%ﬁ()éE?4 door the
“"close" input teﬁmqnﬂ1y53E$eewaedS|bEI§WerMnﬂbd @meQﬁxnanﬁVE vol t age

_Signal applied thno%H g dk‘é'itm Nghe F&@i ehohass L&wi €K &2 e fAhes a - :
energi sing. the coil he,cure t? %|%§%Ia noy mal I'y closed
I

ough
contacts R.C 2, sﬂhﬁéﬁ FénalﬂrﬂhggheP?lﬂBrn%. EFY0siq% on as | ong as
-coil RLC i s not cajegitiot. meahagismati on of coil RLA of that relay causes
- .all three pairs of its contacts, i.e. RLA/1, 30 RLA/2 and RLA/ 3, to be
closed. Thus, the relay coil . _ : '
\;// The motion sensing means comprises a A.C.

generator .6 and the coil of relay RLB is connected to
15 . one output of a A.C. generator 6 and through normaily._
open dqntacts.RLC[3 to the opposite-terminéi.of the - -
‘generator, thus, relay RLB is only energised in the
presence of the door close signal and: whzle the door' .
L is moving. ' o
20 )
- - In operation,of the arrangement to-which Fig 1 -
refers,to open the door the "close" input terminal 5°
is'effectively grounded and a positive voltage signal
applied to “open" terminal 4 which has the effect of
25 ~ -energising ‘the coil of RLA through the current path
K//f ' via normally closed contacts RLC/2, which remain in
their normally closed position as long as coil RLC is
not energised. Energisation of coil RLA of that relay
- causes all three pairs of its contacts, i.e. RLA/l,
e 30 RLA/2 and RLA/3, to be closed. Thus, the relay coil
Lo RLA becomes selffsustaining'through'closed contacts
RLA/1, and the main control valve 1 is energised when
contacts RLA or and RLA/3 are closed. The
energisation of coil 1 of the solenoid valve opens the
35 valve and admits compressed air to the actuator
forcing the piston against its spring bias and opening
the door. ' |



RLA becones sel f-sustaining through closed contacts RLA/ 1, and*the nmin
~—~ control valve 1 is energised when contacts RLA or and RLA/3 are closed."
_~'The epargisation of coil 1 of the solenoid valve opens the 35 ~ .valve
| 7 conpressed air to the actuator forcing the piston against its
¥i as and openi ng the door. 6 T6- To close the door, term nal 4 is

' Ji%oli t edto @ndsa eaei Gbye vebt-ﬁ:ﬁagnalasSop@:pld:mttptéch,e ‘cl ose” lnput
at texdwnal . 5. Rela ener ge and_ a ont,acts RLC/ 2

changi g 20 @ PRETESPE BPLFS| BjEhah 18 ARODHEY ofScthe M elOIRarLo T Fhe
control vdnputdt teriipabdi-at Reipycwis- if fenemgisest angd psasrasuitauﬂ vents the

act uat or gyldaR€8RLER t@&ﬁ%ﬁﬂ?%@tan&ettﬁldeprretwm% @ﬁ%ddr' ven by
e acC

the stored energy in uat or _bias spring. Sl nul t.aneousl t he signal
on & er m nalelBasnaggithes coORETeH valveovhieh jamegiate Ry CukfitH Gwitches the

contacts Rlgfdyaltq ct laelerssaeeoaﬁapeehtsoehbraaguﬂgoﬁvafhcﬁ/? ggito circuit,
and cl oses the normal |y en .contacts | ago é hro hits travel to
antPEe SELVE

t he cl osed®FESANESS fﬁd ¢ & ﬁ8°505f’m@8’ﬁ?§§t§° ly the switch
SW2 and t hire stoaed gnafrpgriar dhe awctiabofMiiadheppingt at mhich SW2 cl oses .

is terned IRt t t LUC egt %liﬂg ch SW . _
closes it %ﬁ%ﬁﬁ% gB%ﬁZS gﬁe ngggﬁ EﬁA&%gQIgg}t$v€ﬁ?r naI L :
t hridugh clessidd Oc,rorrteé@b'soﬁLéLp ahelcRLsmtctxﬁeréB? mmwgt%tﬁslsfe@ent S
ener gi sat i1 e iGOisle cBad %@I&@'&d%ﬂt b¥RABihBesGi 6ER sxtzcmt@cts of RLB/I. = 7
t hrough sw tch .SW2. n@f on as.the dooi I S cI05|ng ﬁgﬁﬁbhspeed 25
Ci.e. withiTEPithciR e&ftESNHQHBF $YnBDERefPtEfES sensor
generates sufficient output to energise coil RLB and thereby open contact§~J
RLB/1. A Part way through its travel to the closed position
15 ~ the door contacts and closes.flrstly the switch SW2
' and then, shdrtly'afterwa:ds, switch SW1. ‘The point
at which SW2 closes is termed "arming point" of the
obstruction detector. When switch SW1 closes it
connects one side of coil RLA to positive terminal 2
- 20 - through closed contacts RLC/1 and RLB/1, thereby
making subsequent energisation of coil RLA dependent
upon the state of contacts of RLB/1 through switch SW2.

As soon as the door is closing at normal speed,

25 i.e. within an inch or two of commencing movement, the T
motion sensor 6 generates suificient output to : ~
energise coil RLB and thereby open contacts RLB/1. At
the "arming point" of the obstruction detector,
preferably when the doorway width is approximately

30 equal to the shoulder width of an adult male
passenger, the switch SW2 is mechan:cally closed so
that energisation of relay coil of RLA is solely
dependent upon the state of contact of RLB/l and SW1
as long as the door close signal is.mainta{hed.

35 -

In the event that the door is obstructed, so as to
effectively halt movement of the door, the generator §



. the "arm ng point" of the obstruction detector,-pféferably when the doorway

W dttnis ‘approximately 30 equal to-the shoulder width of an it mal e

* passenger, the switch SW is nechanically closed so that energi [ of
relay coil of RLA is solety dependent UPO the state of contact B/ |
and SW. as |long as the door close signal s maintained. 35 In t ent -

._-tar]gt ‘thﬁ door | e sy unt @tovddeasnl @uebhectelehyihgl tewyelrrlamta@ci thfa _
‘dQor, the generator 6 o RGeases Lo provide an. output releasing relay
~RLB and t he con?ﬁ%ﬁ;??ﬂﬁ%ﬁt%’ %?ﬁ.fgtfﬁg ﬁ%rggFI9°5?5£g& 5@%??$on and

. énergise relay Ro%1thom ragidayenecigd s#@s redayi BL4ly Tbecrebay actenmsically

closing contact § Ry dus 1§-Aekcribed- St onldt e'émygciaéfhg 80t £0€4 91 i ng
“coil 1 to open the In control, valve to re-agm ,Eneuna I C pressure to the
" act uat or fyl i nd&wa{Escﬁ < g &S systpanapeni hgehE @B8r. Switch SW -
~re-opens Tirst agifedgitsSimgiicd 101 tRNp@inS dhieOafat Bohbrbotl ayieei toRLI, when
-switch SW is subggqyeq%iall& gLso re-o&eneg thg coik Ais ge-gnergised.
- This de-enerqgi est T HontHH I\fe PESISEREFA T2 FBSVBR PﬁRbofh‘éy W Hter and
allowing the ckxwhiahrhﬁﬁnﬂh&ﬂaﬁﬁacﬁfh&sxewbpanépgthtrdopton Settels the
Uoor 1S re-cycl et d Apdify 1% A Bl ihRerruBRsNbnd! ehDE PBSEINSLI ON
“detector. The generator I s not_ directional 'y sensitive~and produces, _
Wwhen the ggor'ndW%%ni%Pe§§W&ﬁ'Qﬂﬁ%wRdﬂ,cﬁﬁgé“éWPéébi§W3 a4 output capable of
~ener gi si ng” r el ays|Bsdquerntiaiucedl st re-openelif thBecobst RUSt i 9N has been:
cleared the door,will reach th 'Lulg%_plosed osbtlon ang mhfn a door
"¢l osed and | ock I TSRATERTSh ha et GREI8 LR FORgRgRETOL valve

\_~ solenoid 1 re-venting the cylinder and allowing the
' - door to resume close. Thus, when an obstruction
occurs the door is re-cycled as_far'asfthefarming”'"
point of the'obstructioﬁ'detector. . The generator 6 is
" not directionally sensiti#e and produces, | -
- when the door moves in either open.or close directions,
. an output capable qf-energising_relay'RLB“isfproduced.
.20 _ ' ' L - ' : .
A ~ 1f the obstruction has been cleared the door will
reach the_fullyfclbsed positioﬁ,'and when -a .door
closed and locked indication has been given the signal
on terminal 5 is removed thereby-défactivating the
: " control circuit. However, should the obstruction
"é / 25 ‘remain the process will be repeated and the door will
: continue to cycle through the partial closing movement
described. '

' The second embodiment of a control circuit is
30 illustrated in Fig. 2, in which like parts are given
like references. In this example the motion sensing
means comprises a A.C. generator 7 which feeds its
output through a bridge rectifier & to the energising
circit of relay coil RLB and normally open contacts
RLC/3. A capacitor C is connected in parallel with

relay coil RLB, the value of the capacitance being

35



on: ter-'nal 5 is renoved thereby de-activating the control circuit.
~shou|d the obstruction 25 remain the process will be repeated

foor will continue to cycle through the partial closing novenent

desc iw- / The second enbodi nent of a control circuit is illustrated in Fig

{ch like parts are given Tife“references. In this exanple the-.

‘mot i on Se%&iﬂf@d‘ﬂé@ﬂts t@omarluseaeacéa@ t88PSEAE Ply Tedd £fdfeds its out put

t hrough a

PREFFLPIC is connected in parallel with

relay coil RLB, the value of the capaC|tance being . sufficient to hold

the coil tenpq&grbh¥r%qgrg $QF % éggsgg QEhP? ng!rection The .

con

energi si ng, path for t :
Eacts F&%yYquFQﬁﬂﬁléy\ﬁhﬂ$&é ther the alternative paths through normally

rmal |y cl osed

rectifier ge energising circit of relay coil RLB anset

) br.i
‘normal |y Bﬁé gbﬁ?§c9§°ﬁL€P§ngﬂs

open cont a@ntakle@ lm/zn%rr%weep@mtﬁoei egée BV 1 { Qe i osi tive Supp' Y

t er m nal . ont a i are opened ener?lsatlon of coil 10

due to anpﬁﬁlﬁut%FPHﬁﬁgéﬁépég ¥ 9PeB Fﬂ%Fa? ® RbP[1 Fem nomaldty be energlsed
as | ong aapmMEcﬁmmecQFnRLAMQSta ehéSpﬁﬁzﬂDV@n§@§p1 L&E&hfdifﬂz gpPLlcatlon
f d LmLn IS energise n e

'gon?ac?gr O%%nilgg?oséglb ﬁg% SRePﬁg éxeﬁ?eﬁglﬁ%tIOR Thed ceasing .

- novéfent RAB slwwet 4ot enRoBLRUEI Exbomggeheratbny] Rid\ Emer gtthasea:carld t hen
~ .sust ains mkgebgnbﬁoqlgglgqeggggggtgnggﬁL % q@é@;t Eﬂ Aare only
cl osed when the .door 20 = TI's statlonar on er Ime in which

capaci tor &C °§6W§r&€§e§8PF|C|QHPPy EBSQIﬂbﬂliﬁ%tbQﬂl°¢ﬂ§34Q9ﬁﬁe ener gi se.
Wien the ddasemsignailheocaeznihal & k&lay RLC is energised and
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35

the contacts RLC/]l are closed, then in the event o.

'the door ceasing movement. and. contacts RLB/2 closzng
the relay RLA energises and then susta1ns itself by'
closing contacts RLA/l '

The contacts RLB/2 are only closed when the door
is stationary, for longer than time in which capacitor
c discharges sufficiently to allow the coil RLB to
de-energise. When the door moves the capacitor C is
sufficiently charged within a few inches of travel and
the contacts are opened. Thus, when an obstruction is
detected the door re-opens only that few inches and
will continue to re-cycle in that manner for as Iong
as the obstruction remains. '

Referring now to the third embodiment, a digital
control arrangement is illustrated by the block
diagram of Fig 3. A motion sensing means which
employs an A.Cf_generato;'effectively generates a
series of pulses while the door is in motion, and this
admits the possibility of employing pulse counting
techniques to monitor not only the actual movement of
the door but, also, its position. This type of
arrangement may also make use of a digital encoder as
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sufficiently.charged within a few inches of travel and the contacts are
opemed: ' Thus, when an obstruction is 25 : detected the door p
only that few inches and will continue to re-cycle in that mann
"long as the obstruction remains. Referri now to the third enbbdi
digital 30 control arrangenent is illustrated by the bl ock
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- not only the acoefiadnnopeneat ofuphar door but, also, its position. This
type of arrangenent may al so nake use of a digital encoder as - a notion
sensor, for exanple, in,which the notion is transferred to a rotatable
sectoredddisc in thEnphi® fthe ¢0AY AGtuaken de represented pf Hg 3 t he
- door actuator igndeptesenéeerftpddumatit ivialvel 4@t conredNeU Byvehee is
controll ed by the ou%pu of a,ﬁrgt 11 rquonsive to . control signals
- carried by .a cofERPFORT 12 bbby i TR &1 $OWGORE TP 87 888 L Ror nal  OPEN
 and CLOSE commuearsigdaby d4commedfion 1215 nogspactinteinfacand3wiwhibhis al so
_“responsive to ap.ouipus &ﬁr&%?”bfquﬁﬁaEFE§9E3Q§%ﬁ%%ﬁt%G ha1ko1keyghse a
close signal to_re-open the door. The ‘'digital” notion Sensor is Indicated
by 18 andO15  1prveseestavely scardiphach drnadised TaSPPAsiNLoEghaR pul se
shaper 20 to a puksetCPENELém2dn JHEt-AW Siors R tat ilncltedesveakeng nmeans
responsive to th? open. and ctose gontroés éf to inhibit the output whilst
. the door is opeﬁ'ﬂa. §b°f§}e 2i bR WEhn-Bbst3Ucti on is achi eved by

The “digital" motion sensor is indicated by 18 and
15 produces a pulse output connected at 19 through a °
pulse shaper 20 to a pulse counter 21. The pulse
- shaper 20 includes gating means responsive to the open
and close controls 12 to inhibit the output whilst the
door 1is opening. '
20 S | B |
| Detection.of an obstruction is achieved by
searching for the cessation of sensor pulses in
. mid-movement. This is realised by "clocking" a
monostable circuit,. in the obstruction detector 17,
25 with the output 22 of a timing circuit 23 and
"LJ/ "resetting"” the monostable by a signal 24 each time
- counter 21 receives a pulsé. As long as the door
continues moving, and the motion sensor 18 provides
_ pulses to counter 21, the monostable will be
30 | constantly reset by the pulses. However, should the
pulses cease, two successive clock pulses 22 will
cause the monostable to change the state of its output
16, the effect of which is to reverse the actuator 10
to open the door.
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The counter 21 may be interconnected with a
counter scale unit 25 in which is stored pulse counts,



searching for the cessation of sensor pulses in md-novenent.. This.s

,'\realls by "clocking" a nonostable circuit, in the obstruction detector

. with the output 22 of a timng circuit 23 and "resetting"-the

nonags @ by a signal 24 each tinme counter 21 receiwves, a pulse. As |long as
sJcont i nues novi ng, and the ndtion sensor 18 provi des pulses to”

1sthh81ﬁ§nﬁ6fabk£npléIatmzéib for eansipen ldporgsandby the pul ses. 2 -

_ However ggrkg?éggﬂpgésg £ §f§? %ﬁb&“&¥3 q? %g%%ktﬂglses 22 will catss”

the nonost ange Its ou the effect of which is
to rever seobatructiomofe tectQr opemi tghe RIFAL ayﬁ'tm@ doddver 21 may be

| nt er connegy gdeii pBs #r SOHI! By sa%feu&auel e delxids gortﬁe pul se

counts, é arting for exa zero
coriespondPH s?ocPH%tpﬁ i }PRFORF1 reﬁﬁchﬂ9565§PPu8Fl edetector
arm ng poi aboandahhbefubhymdmseny pmnituma anmwmroblrngagr decrenenting

the 5 ul X S| he door can be
conti nuouspg §§}r{§§ €8 ngﬁ? Q%%%ﬁg néagﬁbe %’g} (‘)'%% g’é’ sgﬁett arm ng point":
or nerely a:shenceduetaaeeonﬂerb@pmmse;anasﬂﬁnﬁam@esp@malng count change. .
.-10 The opegpghhpp,of the obstruction detector 17 may be.inhibited to the
armng point"-and a correspondlng temporary inhibit is provided fromthe -
detb@tor 17 to the timer 23 or- connecti‘on 26 for this purposé. 15 20" ¥
: The operation of ‘the obstruction detector 17 may ' L

be inhibited to the "arming point" and a corresponding = .
temporary inhibit is provided from the detector 17 to NG
the timer 23 on connection 26 for this purpose. -
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25 30 35 | CLAIMS -11- 1. A door.cl ose nmechani sm
conpri si ng actuator neans ener gi sable to provi de notive power for &paying
and closing the door, notion sensing neans for connection 5 w e\ door
to fenerate a signal in résponse to normal closing nmovement of t I so
t hat--upon the door¢eqnp@sint eri ng an obstruedlilen there is a reducti t he
|.evel of said generated signal, and interrupt control neans responsive-to
said signal |evel ]redtﬁ:tq‘?ﬂf 1} ose FechedisiyCOmRE1EiBEi AGLHREQE BEaRAe
~actuator neans to mfgisa‘,BIwrmq:e-o@ﬁdtehmomb&U polweonfoz. operdng ghése

.mechani sm accor di ng § o: ¢ %?gfg houer g'rhjo% sethggn {neg s?”?' {Jg%ﬂggﬁfon

cconprises an el ectficC sl ener’a Pespensi ve e door
‘to generate el®ctriih %ﬂqNﬂﬂQ¥ qajgengrate éoéﬂgohbsennnehann8ﬁ1§@ cl ai med

-J n claim?2 “here'rhéfﬁhf”é%HJﬂdgﬂmdﬁdH@ﬂt Qﬁn%h@taboﬁogBrtEEE ap bRt By
‘machi ne driven froma door drive nmeans c ose mechani sm as

‘claimed in either 9% MACBIRLTHNG ?nwﬁgﬁéFHCFHinAhéF?ubf 2oReIRFE RN
‘includes a rel ay havitige dewgierodt isag dc gieneranedctégnad, benénngéseapby the

.signal generated by oji%‘ HdL g@i:lo%l%a@ﬁ s§9d 1g§‘afio9£v%1 oPE x?FEP sm |

“according to claim er el n. sai ectr gnal s°conprrs _
~pul ses and médhs s porg IRt e ¢ Loisdnal §r@yerafethﬁ aegvmh@e MEARE Lo

the nunber of sai b Stoial 5 edmiRicdt @ the obstruction.

.¥,/ o 2. A door close mechanism according'to claim 1 wherein
15 the mot1on sens1ng means comprises an- electr1c s1gna1
-generator respons1ve to movement of the door. to
generate electrical szgnals

20 __3. A door close mechanism as clalmed in c1a1m 2
where1n the electr1cal s1gnal generator comprlses a
rotary machine driven from a door drive means.

L

25 4. A door close mechanism as claimed in either claim 1

o or claim 2 wherein ‘the 1nterrupt control means 1nc1udes
N~ : a relay having an operat1ng c011 connected to be

energised by the signal generated by the mot1on_sensing

-,

means.
30

5. A door close mechanism according to claim 2 wherein

said electrical signals comprise electrical pulses and

means responsive to said signals operate in response to
35 the number of said signals generated.
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-12- 6. A door close nmechanismas clained in any precedi ng clatmincluding

.means for en
’ r eaches~a pa

abl'ing the output of the notion sensing neans when the door
rtially closed position. 5 7. A door close nmechanism accordin

&0 claf~ 5 wherein said enabling point corresponds t'o open doorway wi dth

A el
Dse
. co
energisatlon

clained in a

enabl i ng poi
substanti al |
t he accoqpan
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y equal to a shoulder width of an adult 10 nal e passenger. 8.
nechanlsnlaccordrné to~any preceding' clalnlmhereln t he

B.r olA dears c'l%s@pﬁ%ﬁlaﬁ:éé 58 éf&f@édafnlé‘:ff dh g the
r%c}yc t he actua neans oor. cl ose necna Sm as

F'e&é’&f"Ha‘Eé E‘Fﬁpﬁ ﬁﬂEr%T‘ﬁbfh%gdUb? HEPYe ¢fe-tdifened to the
nio tdfont Bensdhgomeanssivhgnehasdodsp. réhﬁhus <lmaecimaiani sm -
¥l%§e§5 gggeaggefore descri bed mnth ref.erence to either one of
ying gmnngs 30 35 _

7. ' A door close mechanism according to claim 6 wherein
said enabling point corresponds . to open doorway width

'approx1mate1y equal to. a shoulder w1dth of an adult

male passenger

9
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8. A door close mechan1sm accord1ng to. any precedlng _ }\?

claim whérein the interrupt control means is operable

to repeat at least part of the energ1sat10n cycle of

the actuator.means.

9. A door close mechanism as claimed in'any preceding

claim wherein the door may be re-épened to the enabling

point of the motion sensing means.

10. A door close mechanism substantially as

hereinbefore described with reference to either one of o

the accompanying drawings. h _
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