4 .
1 . 2205345 DOOR CONTROL The invention relates to the control
of © the opening and cl osing of doors by power neans arranged to 5 det ect
the presence of an obstruction and halt or reverse the closing
novenent when an obstruction is found to be present. Sghgépﬁgidﬁgre wi del y
near |5y

used in road and'rail 10 vehicles, either sliding [l s in tube
trains, or noving in arcs as in many publid service vehicles used on the

r oad. They are al so used in buildings, for exanple in lifts. 15

Many - proposals have been nmade iIDOQR \GONFROLy sensitive edge -on the
door to detect -the presence of the obstruction. In one type there

is a.&losed pneunatic tube running the (yégh of the edge of the door  and
connegted to a di aphrZ§m ogeieRePh kta 2B BRI ( ERNEIQAI AT KBEts
the ‘closing opereEmNiand Wikss Dogpo £S8008s 0byt pewkybmerasdakeanhgdd to

Anot her kn SYst | nyQl ve r er tube _ co Dl ng. el ectrjcall
conduct i ng%;Tri L?Ze_t\%ﬁtch\égree F%Egeﬁ?% oatgt th f%’%%’ﬁ%gg%‘ﬁ% paunrdpog‘gl er?rt he
wal | of the tub@eavenss | tbeedcbysiag mowemsnt r whenonan abstrudtiian t yge

the edge of the gRRlg itd B Prdddrber solid strip designed to nove bodily
relative to t he door “when an obstruction 1S encountered,

t he novenment bei ng det ect ed by mcroswi tches. 30 These systens are
equal |y applicabl e t Guzhsi @ploasdo@renDwiide lyowasedd aihi xedadooapast radd to

;\rl\g dgg;le]gfhvel%g.ggest,ggg]{g?%& 'g[i}:/.dyﬁ or idrgel%ex:l'.'lgp,f a;h%n OPI%‘é ng'raIpt@,/
or moving in arcs as in many public service vehicles
uséd on the road. - They are also used in buildings,

~ for example in lifts. |

15 '~ Many proposals have been made involving a

sensitive edge on the door to detect the presence of

'+ the  obstruction. In one type there is a closed
pheumatic tube running the length of the edge of the

" door and connected to a diaphragm-operated electrical

20 switch which halts the <closing movement when
compression of the tube is detected. Another known

- system involves a rubber tube containing electrically
conducting strips' which are brought together for the

same purpose when the wall of the tube is deflected by

25 ' -an obstruction.. In a third type the edge of the door

is a hard rubber solid strip designed to move bodily
relative to the door when an obstruction is

encountered,  the movement being detected by
microswitches.

30 _
' These systems are equally applicable to.a simple
door moving.towards a fixed doorpost, or to two doorxs
- which come together in the middle of the opening.
- They are more  or less satisfactory where the

35 obstruction is large, such as a person or a suitcase,

but it is by no means unknown for such doors to fail to
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35 obstruction is large, such as a person or a suitcase, but it is by no
means unknown for such doors to fail to 2 react to a yielding itemor a
thin itemsuch as an unbrella or the strap of a handbag. There ist
‘a particular danger where a handbag is trapped with the owaer one side of .
the doors and the bulk of the bag 5 the other side, only +he’
strap of the handbag extending through the gap between the doors and
remai ni ng undetected. |Indeed such a sijuation has been known to lead to a
fatal accident. 10 Further -systens are known which rely not on a
sensitive ergecon tbheadanemmi;)oﬁ.sehutoﬁn adetlei | igelmhesudiangs iant he | oad

on the drivj éff%ergfl"h%'ﬂet hg{;g Spcaunters,the obst %C?Det Nis, V\her/e Lhe

driveris electric therise in armature curret of tHhe J s
det ect ed arRRXtienlar t dapgeie where yashandhay hist toappedemsidh htheovefent .

In the caseywier BABUMIdSLS SEi thet Neadssst @hlORHd Mfksa?oté},ér ﬁgl of the

piston_of the ramis detected by a _pressure-sensitive swtch on t exhaust

side. 20 HRRerOther t heSddBu nOPles R (AR REscihe Bandlbagexanpl e,
a handbag séxegndimgpedhboughen thee dgaps. bétReanm ahel haqumsenidnd nvention

mont oned SEOTLARs GGRYRESsRRL .  AndBBe i A b e e HRER” 2

non- cl osur eknwmutendead teladfagalioacsidenthe system

10 - "~ Further systems are known which rely not on a
sensitive edge on the door or doors but on detectihg .
the change in the load on the driving system when the o/
door encounters the obstruction. Where the drive is
electric the rise in the armature current of the motor
15 ~is detected and used to trip the supply so as to halt
or reverse the movement. In the case of a pneumatic
drive the hesitation in the smooth travel of the piston
~of the ram is detected by a pressure-sensitive switch
on the exhaust side.

20 _
. However even these do not respond to the presence
of, for example, a handbag strap trapped between the
doors. The aim of the preéent invention is to overcome
this drawback and, if possible, eliminate the dangers L
25  mentioned above. | -~

EP 0 018 239 describes a system for detecting the
non-closure of automatic sliding doors. The system
incorporates a spring-loaded plunger which passes into:

30 a close-fitting hole as the door is fully closed. The
' system is of complicated construction and is designed
to detect even extremely thin obstructions to the door
closure. If an obstruction is detected then the doors

are, after a delay, automatically opened and re-closed.
35
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i ncorporates a spring-loaded plunger which passes into 30 a
close-fitting hole as the door is fully closed. The systemis of
conplicated construction and is designed to detect even extrenely thin
obstructions fo the door closure. | f an obstruction is detected then the
doors are,: after a delay, automatically opened and re-cl osed. 35 3 The
present invéntion provides a power-operated door and actuating system
conpri sing a-door and a door post or a pair of doors having cooperating
edges fast therewith which are of inter-eﬁgaging shape, at |east 5 one
of the edges being g%ﬁpifurcatgd grofi e wth at,|least a portion of t%g.
ot her-edge entering aPpPEERIL| EPVERFLPENRIOVHIE Siedh  POMRE ~OPEERFSd  of
t he bCDurcateddoaﬁuﬁndractuatﬂmgysyhnemdcpmﬁﬁﬂsﬂnqﬁatdmoﬂoand ar dodaor s;
first™ sensing a oL, . :qetegt 0 . i ﬁﬁ%% | : cleQsi.ng -
‘novenent; - sec R g%ﬂs%n§aﬁggﬁ§€fg§gﬁétg@fﬁﬁgPﬁ%% <§%é§wé§§eao§%%tare
fully closed; &herewitdh rehieht ade rft in§esrepgaginynghape cl ati dgast

nmovenent gf _'f'h%h‘éo%'fortl'{éooéégég m@._ne;ve&f_ bhghytheehi &)’itoﬁqréSiﬁﬂtHE%Qs _
detects resistagnce to the 15 closin ile the second senS|naneans f ai

. g, wh
to detect that todt oPOFEIPE ardt 1 uFh§ coSdEF: %i n®PRETEBBper&t i ng
edges are shapeppaedidiblensi diedanceh tbatweba prelsencelinbevernf t ihe

R L L
appreci abl e di soo¥ce o adoexsensfiesthasenféngecmegns for detecting
10 resistance to the closing movement; second sensing
_ " means for detecting when the door or doors are fully

~ closed; and means for either halting or reversing the

closing movement of the door or doors in the event that

‘the first sensing means detects resistance to the

15 -M'blosihg while the second sensing means fail to detect

that the door or doors are fully closed; wherein the

cooperating edges are shaped and dimensioned such that

Jthe"presence of even a thin obstruction between the

cooperating edges will prevent the door or doors from

20 closihg by an amount at least equal to the said

appreciable distance so as to ensure that the second

sensing means does not detect that the door or doors

are fully closed.

25 'In the simblest case the one edge is of U-section
and the other edge is a blunt blade which enters it.
Both are moulded from hard rubber. If an object such
as a stick or umbrella or strap is between the doors as
they close it straddles the U-section and when the

30 other edge engages it the door is held well away from
its fully closed position so the detecting system
responds.

- In a typical case of a pair of doors for a public'

35 service road vehicle the U-section may be 40mm deep,

and the portion or blade is likewise 40mm long but is
flanked by two shoulders which, when the doors are



sensi ng means does not detect that the door or doors are fully closed. 25
In the sinplest case the one edge is of U section and the other edge is a

.blunt bl ade which enters it. Both are nmoul ded fromhard rubber. If an (.
obj ect such as. a stick or unbrella or strap is between the doors as they
close it straddl es the U section and when the 30 ot her edgé,engages it

the door .is held well away fromits fully closed position so the detecting
systemresponds. In a typical case of aspair of doors for a public 35
service road vehicle the U-section may be 40mm deep, and the portion or

bl ade is Ildxhwseé, 4eme lemgadad by thenkswebyend® efotheer slisbshofwhen t he
doors are ¢p | 0 g t e of the
0t hue gi v T eats, DEEvIRGEREQY | Spdiale SN bl cghaths’s

The i nvent i baty¥een %w%%mf‘)ﬁefly described with reference to the’
acconpanyi ng drawi ngs, in which:- Figure 1 shows mating edge& of a pair of
doors gbout to c lete t elr clo m)verret re2|s a -

di agraﬁmati c I_ay'ggg % ﬂ' ¥orPQp F&F%R@' gﬁﬁ eﬂ’le #5Brs 1 and
2 are of a pelﬁéi'eneertzbceheoadcdzﬁpanyéhgcﬂeaamdgsn ihewhiehple shown they
‘move in arcuate paths but this is not inportant, the essential thing being
that they nove directly towards.one :another - in :
Figure 1 shows mating edges of a pair of doors

about to completé ‘their closing movement; and

10
F:Lgure 2 J..S a dlagrammatlc layout of the pneumatlc o
door operatlng system. _ _ o/
The doors 1 and 2 are of "a public service road
15 vehicle and in the example shown they move in arcuate

paths but this is not important, the essential thing

being that they move directlj towards one another in

the direction of the plane of their free edges during

the final part of their closing movement. Each door
20 has an edge of hard moulded rubber, the female edge 3

25
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the direction of the plane of their free edges during the final part of
their closing novenent. Each door 20 has an edge of hard noul ded
rubber, the fermale edge 3 25 30 35 4 having linmbs 4 and 5 between which
the blade 6 on the nale edge 7 enters, and it will be noted that the nale
edge has *shoulders 8 which, in the fully closed position,. are .
engaged by the linbs 4 and 5, so that the 54 doors are sealed t oget her

t th te I h t f th
cdge 7 gives it SarERd: Mfies & HAY by Sebuaeronine o RLAdS Boed ke
at all three poimakededpetd mmtdﬁanLHndmntOWEIhnbeSnotedltnmﬂItHEamale
apprecjated that ?% a gLLapg EuTFEEgll hylnq stl k (%%#iy'“|é%se§”rn

is StBLT bet ween é doors e blade |ﬂst enters t he and 5
there will be respsitier,tareuenaaged| byi the aambshidsand 5, wd [thadccihe at

| east 40 mmpbef of6orshaard i I%%lale":‘il Oﬁggeeﬂéft |00 threlhi SeparhfeCUULBS]g t O
known arrangenen s where two [l e es sj come to abut against ore

anot her . ines ®hen ¢18ed or mhe phggﬂrﬁf”l Makyng)i pLj $heofAgen 7
Fi gure 2. O1e ojivée tlbosudttioaensg fuembulayom AL 160 ape GRaling tdwe

fully closed positjony,, o r,pagass LhRELR NP bRsREe! Sinl LAY

t he ranlthrough a
tolerances.

10

It will be appfeciate& that if a strap or umbrella
or walking stick (or a child's arm) is still between
(Y the doors when the blade 6 first enters the limbs 4 and
5 there will be resistance to further closing, and this
15 'will occur at least 40 mm before the final closed
" position. . This is in contrast to known arrangements’
where two male blades simply come to abut against one

another.

20; " A simplified form of pneumatic circuit is shown in
Figure 2. One of the door-actuating rams is shown at
10 approaching the fully closed position. Air passes
from a source to the left-hand end of the ram through a
double bleed valve 11, which has been moved to the
25 'position shown by actuation of the 'close' valve 12.

As the piston of the ram moves it exhausts air
through a pipe 13 and restriction 19 to atmosphere. In
the normal course of events this continues until a
30 limit switch 14 is operated when the door is fully
closed, which changes over a pilot valve 15 thus
. preventing air going to a diaphragm valve 20. To open
the door subsequently an 'open' button 18 is pressed,
allowing free communication to atmosphere and causing
35
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doubl e bl eed val ve 11, which has been noved to the 25 position shown by .
actuation of the 'close' valve 12. As the piston of the ram noves it
exhausts air through a pipe 13 and restriction 19 to atnosphere. In the '
normal course of events this continues until a 30 limt switch 14 is '
operated when the door is fully closed, which changes over - a pilot
valve 15 thus preventing air going to5a diaphragmvalve 20. To-open the
.door subsequently an 'open' button 18 is pressed, allow ng free :
conmuni cat i okheovalmesdilert® ammiveatei hhe33eft 3n lnrdexd Voo lddnit neie to t he

left in ordegot ph@dni§gatlnkAat BRar b@hEhEaEFmei‘ﬂ of the ram 10. If, during
the cl osing novenent, even during t ast fifty or so nllllnetres of

travel, the ran1|s sl owed down by an obstruction, the pressure in the /
pi pe 13 falls; this, Iﬁtﬁﬁ&ﬁ}JSEhéhe:losmr@htmdSl@étﬁieﬁ@ﬂ efrehhmamgwdemeha& tp

toth b t t th t 19 th
eghaug? s?gglgéga? étr;’ghgrv%qs;egﬁxéhggﬁﬁﬁc[?Oﬁggrﬁgﬁ} é’ép(r:e!fcé)’lr’}'re ﬁgnas ©
| ong as the &lovedadowondiyarmn obstMhertianf athe ptmssb.an‘eame the t pipe

di aphragm Vaﬁeft%h %ha Ps 27d aﬂéc%&é&” EPS Opgﬂ%ﬁ{é-dﬁ%z?é bha daubige bl eed

val ve 11 passes roug{ oth the pilot valve 1 e diaphragmval ve 20
and 15 di skhérdes has ¥Pmokphdhen heeni @rhausting nati1@ SERRE¥USI ng

the doubl e biged ‘t‘.ﬁh:&SﬁghO ﬁna/eréswawl@lélhewebh tHée dliudthadlide-opens.
Vhen t?& obskggcgg ve ?i an nw&g V%. 'ﬁ%ﬁéuihe pressure up as long
as the flow was constant. When it falls the balance
in the diaphragm valve 20 changes and air from the open
side of the double bleed valve 11 passes through both \/
the pilot valve 15 and the diaphragm valve 20 and
15 discharges to atmosphere, venting the line 16 and
causing the double bleed valve to move towards the

left. The door then re-opens.

When the obstruction has.been removed and the door
20 is again'cldsed by operating the valve 12, the movement
is completed as described earlier.

25 ' _ \J
30

35



20. I's again closed by operating the valve 12, the novenent is conpleted
as described earlier. 25 30 35 6 CLAI M 1. A pawer-operated door
amd actuating system conpri sing a door and a door post or a pair of
doors 5 havi ng cooperating edges fast therewith whic
i nter-engagi ng shape, at |east one of the edges bei ng ommﬂ ﬁumH ,H”ml |l e
with at least a portion of the other edge entering a preci ab sstance
between the linbs of the bifurcated dedge in the fuIIy cl osed 10
position of the door or doors; first sensing neans for detecting
resi stance to the closing novenent; seggggzgfnsing means for detecting when
the door or doors are fully closed; an nmeans for either halting
versing the cl osi ng novenent of the door or doors in the event that

the fYTst sensimg means pd@eecbper@tied! aNg8ot0 thgac! adiithiiiid € tdiastrirond
sensing neans fail t.0 detect t hat t‘i door or doors are ful]y closed, 20

wherein the COBRERING 2e400F T 3sKQPEd PAFY BF ménk dofudPtus
t he preserfce ohamieuq acbbparabihguadges bf’amentltémwbﬂpemmwg eflgesbﬁ/vl |

prevent the dogy, t%r A9 ifr{gorréﬁ%gél ”thyléé‘s@”BH o 88Sbagdualpdidd e
said appreC|abIe stanc ensur
of bifurcated profile w1th at least a portion of the
other edge entering an appreciable distance between the
limbs of the bifurcated = edge in the fully-closed

10 position of the door or doors;

first sensing means for detecting resistance to
the closing movement;

second sensing means for detecting when the door
or doors are fully closed; and

15 - means for either halting or reversing the closing
movement of the door or doors in the event that the
first sensing means detects resistance to the closing
while the second sensing means fail to detect that the
door or doors are fully closed;

20 wherein the cooperating edges are shaped and
dimensioned such that the presence of even a thin
obstruction between the cooperating edges will prevent
‘the door or doors from closing by an amount at least

K) : ‘equal to the said appreciable distance so as to ensure

25 that the second sensing means does not detect that the
door or doors are fully closed.

2, A system accordlng to Claim 1 wherein a first edge
is of U-section.
30 .
3. . A system according to Claim 2 wherein a second
- edge is in the form of a blunt blade.

4, A system according to Claim 3 wherein the blade is
35 flanked by a shoulder on either side. '



25 that the second sensing neans does not detect that the door or doors.
cl osed. 2. A system according to CIng}E_E@ELELﬂ_a~LLLst edge

is of U-section. 30 3. A system according t aim 2 wherein a second

edge is in the formof a blunt blade. 4. A syste Fla|n13

wherein the blade is 35 fl anked by a shoul der m«‘n &m‘

A system according to Caim4 wherein free ends o

abut the two shoul ders when the door ig fully closed. 5

according to Caimb5 wherein the doors are seal ed together alpng three
separ at e seaLlngAIs@@%emvacca%dmﬁﬁ<xaennm&ﬂlngwﬁ@réﬂu preecdnag elfai m

are fully

wherein at

t Be tU-section
A system

€

ot

e aherERs, BE e D5EEesn S0RE B 0 ?%fhovﬁ%%%‘%ésﬁ"spm%%rd' ng o

U-section

t he doér.

a pneunatlCaEérﬁéhledlkogétﬁé&tQIbﬁ@CQhébagsbﬁa@h@é”héQIWBgrQhﬂe%he cl osing

T the-
addox perfddyotlokededge engaging with the door. 15 . 9. Af/
system according to Claim7 or Claim8 wherein the second edge has a hol | ow
portion | ocated between the bl ade and a portion of the edge engaging with -

26-  Ap systelyspetorddaddi B9  (Gaimy Srwbedphy cihe Sat ed by'

noverment of the doors is stopped mhen an obstructlon S
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7. A system accordlng to any precedlng claim. whereln
at least one of the edges is hollow.

8. A system according to Claim 6 wherein the first
edge has a hollow portion located between the. U-section
and a portion of the edge engaging with the door.

9. A system according to Claim 7 or Claim 8 wherein
the second edge has a. hollow portion located between
the blade and a portion of the edge engaging with the
door.

10. A system according to any preceding claim operated
by a pneumatic circuit.

1l1. A system according to Claim 10 wherein the closing
movement of the doors is stopped when an obstruction is
detected.

12. A system according to 'any' one of claims 1 to 9
wherein the closing movement of the doors is reversed
when an obstruction is detected.

13. A system according to Claim 11 or Claim 12 wherein
an obstruction is detected by a decrease in the rate of
'movement of the door. '
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25, “detected. 12. A systemaccording to any one of clains 1 to 9 wherein
the cl osing novenment of the doors is reversed when an obstruction—+s
detected. 30 13. A systemaccording to Claim1l or im12 wherein an
obstruction is detected by a decrease in the rate of Eﬂ m&\uﬂnﬁmoor
35 8 14. A systemaccording to Claiml1ll or Caiml

obstruction'is detected by an increase in the | oad of the CIrCUIt
A power operated door and actuating gystemsubstantially as
described wth reference to the acconpanying drawi ngs. 10 15 20 25 30

35 14. A system according to Claim 11 or Claim 12 wherein
' B an obstruction is detected by an increase in the 1load
S of the circuit.

5 15. A power operated door and actuating system
substantially as described with reference to the
accompanying drawings. '
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