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" PCT/ SE97/ 00368 PNEUVATI C UNLOCKI NG-AND CLOSI NG APPARATUS
The present invention generally relates to a pneumatic piston-cylinder
apparatus which is useful for many different purposes where it is desired
to pr ovivigoms7i@CI procati ng novenent, especially a noveweniSEfmosesg a
soft 5 braking phase at each end positign, and the invention is nore
particularly directed to such an apparatus which saves air power, is
operating silently and I s capabl e of operating during a certain period

of failure of electri Mower. A sgeci al _embodi rent of the invention is
arranged so as to TO{FEMATIC YHPLKING AND CLOSINGSAPRARATIS| v ¢l osed air system 10
The invention has Thepraseotinveotion geaerally Irgtatas tohe poetmatigrpigtont ginder

problem to prgybsiani WHichkis UsdhA fofhlaRy ditterent PuebsrR WwRBRY iR Bedifdd to
unl ocki ng ar.l(glﬂ closin gf doors, both sw nging door andn sliding doors.
Speci al BERMX 3(58%"’%3%@ Ipg RPN, efﬁﬁ?ﬂ)?l&g% I"??Ner%e Juvd %Besl"zﬁ]l ng in
opposite 5 brikingphasesat ednty @i/ positiomaand thecinveptionis twee parduterhopen in
that two door glecredtB!s(RR & &hpHP¥Ed WhitR\WaVEs R dwar) i¥BPARLInG slehfFlahans,
and whi ch cl 058, Iokble of oparating Sufing 2 certkin perod of Fanure of elsting power A ds
each ot her.
special embodiment of the invention is arranged so as to operate whith a
substantially closed air system.

10 The invention has been developed especially as the sotution of the
problem to provide a quick, safe, effective and cheap apparatus for uniocking
and closing of doors, both swinging doors and sliding doors. Special
advantages are reached for double sliding doors operating in opposite
directions, whereby is meant the type of doors which open in that two door

15 halves are moved sideways apart in opposite directions, and which close in
that said door halves are moved sideways towards each other.

In the following the invention will mainly be described in connection to
such an application, but it is to be understood that this is not intended to
restrict the invention or the field of use of the invention.

20 Known door unlockers of automatically unlocking type include
electrically, hydraulically and pneumatically operating door unlockers, and
such door unlockers are generally formed so as to open when a person or an
object enters a predetermined scanning field, and to close after the lapse of a
predetermined period of time. The present invention is, however, as well

. 25 useful for the type of doors which open after a button has been pressed. This
type of door unlockers are generally formed with some type of jam protection
means which makes the door become re-opened if there is some obstacle
remained between the doors when the door starts closing.

Both electric and hydraulic door unlockers of the said type often have a

30 heavy unlocking and closing function, and therefore persons and objects may
be hurt or damaged if the jam protection means for some reason should fail,
or if there should be any obstacle at some part of the door which has no jam
protection means, for instance a door part adjacent the upper edge or the
bottom edge of the door. Both types of door unlockers therefore often have

35 10 be formed with special control means for varying both the speed and the
force of the door movement over the unlocking distance. Such control means



In the following the invention will mainly be described in connection to
“such an application, but it is to be understood that this is not intended
to restrict the invention or the field of use of the invention. 20
Known door unl ockers of automatically unlocking type include
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Many known door unlockers also are formed so that at least the
unlocking function is ceased in case of failure of electric current, whereby the
doors remain in their closed and locked positions. In order to make it possible
to open the doors in case of fire, considering the fact that fire often leads to
156 failure of current, said doors must be formed with some type of releasing
means which can be actuated in case of emergency. In many cases it is
necessary to call for an operator for disconnecting the releasing means and
this may delay the opening of the doors. Generally such emergency release
means are formed so that the doors remain in their open condition after the
20 emergency release means has been actuated, and this may lead to the
disadvantage that air is introduced to a fire centre, and this may intensify the
fire.
The basis of the invention therefore has been the probiem or providing
a pneumatic apparatus for reciprocatory actuation of one or more objects, like
25 doors, which apparatus
is simple, effective and cheap to manufacture,
- provides a quick starting movement and a decelerated end movement,
preferably in both directions of movement,
- provides a braking of the speed and a successive reduction of the moment
30 force during at least the last half of the total operation distance,
- automatically closes the doors in case of failure of electric current,
- but in which case the doors can easily be opened by the force of one's
hands and without the need of using tools,
- makes it possible to reclose the doors several times even during periods of

35 failure of electric current,
- may extremely simply be emergency released so that for instance the
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t he known products expensive in nmanufacture. I n many cases
there is used oil filled gears and simlar control neans %ﬁ%ﬂ&pe door
unl ockers, aW@®@a{¥7¥%may | ead to soiling dependi ng on waste BFT: and
the existense of oil also may create problans in case of fire, since the

oil 5 is inflammable. Al so pneuratic door unlockers, which
are in many cases directly operating, give rise to the sanme probl ens
as electric and QygEFsnbin SR, unl ockers in the sense that they may

have great unl ocki ng speeds, ang gr eat forces of novenent, and they
sometimes presen?PEREHMERY SUBMMitti ng 10 noi ses when the doors stop at
thejr end posi+iopesates economically byanging reosubstatiallyrdliossdesis susteon.ar e f or med
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d Y piston-cylinder unit operating with a substantially closed air system and in

which full force, in the following referred to as operating force, is created in
one direction, for instance in the unlocking {opening} direction, and in which
the return movement {closing) is made using a substantially less air pressure

15 than the full force pressure, in the following referred to as return force, and in
which both the full force movement, or operation movement, and the return
movement follows against a counter pressure in the opposite piston chamber
of the piston-cylinder unit. Further characteristics and advantages of the
invention will be evident from the following detailed specification in which

20 reference will be made to the accompanying drawings.

In the drawings figure 1 shows a diagrammatic cross section view
through a pneumatic piston-cylinder apparatus according to the invention,
and figure 2 shows a cross section view along line {l-Il of figure 1. Figures
3 - 6 show an example of a field of use of the piston-cylinder apparatus of

25 the invention in the form of a door unlocking and closing apparatus for twin
doors of sliding door type, whereby figure 3 shows the doors during the
unlocking phase, figure 4 shows the doors in fully opened positions, figure 5
shows the doors during the closing phase and figure 6 shows the doors in
fully closed positions.

30 The pneumatic piston-cylinder apparatus shown in figures 1 and 2
generally comprises a piston-cylinder unit having a cylinder 1 with a piston 2
displaceable therein and having a projecting piston rod 3, a pneumatic
pressure actuation system 4 comprising a first compressed air tank 5 in the
following referred to as -tank {minus tank) and a second compressed air tank

35 6, in the following referred to as a +tank {plus tank}, a compressed air pump
7 including a pressure control means (regulator) 8 which is connected



_di sadvantage that air is introduced to a fire centre, and this my

‘intensify the fire. The basis of the invention therefore
has been the probl em or providing a pneumati c apparatus for
reci procatory actuation of one or nore objects, like 25 doors, which
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provides a quick starting novenent and a glecel erated end novenent,
preferably in both directions of novenent, - provides a br aki ng of the
speed and a successive reduction of the nonment 30 force during at |east
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tthe doors in case.of failure of e tric current case
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current, - cased so that for
i nst ance & he The p:ston—wyrgipf 3@@39 of the known type in which the cylinder part

PCT/ SE97/ 0036has a star shaped cross section, as shown in figure 2, and in hich the
points of the star has through bores in which mounting bolts 12 can extend
for pulling the cylinder part 1 with a front end 12 and a rear end 13 together.
Other channels 14 in the points of the star shaped cylinder 1 are used for

10  transmitting compressed air. By this arrangement it is possible to provide the
compressed air connections 15 and 16 both for the working chamber {plus
side} 10 and the return chamber (minus side} 11 at the same cylinder end, in
the illustrated case at the front end 12. For providing a communication
between the compressed air connection 16 and the return chamber {minus

15 side} 11 of the cylinder the air channel 14 is connected to a bypass channel
17 at the rear end 13,

The air connection 15 leads directly into the plus chamber 10 of the
cylinder. The two air connections 15 and 16 are branched from a common
outlet 18 from the valve 9, which valve 9 at the opposite side thereof has a

20 first connection 19 toffrom the -tank 5§ and a second connection 20 to/from
the +tank 6. The valve 9 can be adjusted between two different positions, a
first position between the valve outlet 18 and the -tank 5 and a second
position between the +tank 5 and the valve outlet 18. The air connection 16
to the minus chamber 11 of the cylinder has a non return valve 21 and a

25  pressure reduction valve 22 mounted therein. The non return valve 21 allows
an introduction of compressed air through the air channel 14 to the minus
chamber 11 of the cylinder but prevents an air flow out of said minus (return)
chamber 11. The pressure reduction valve 22 can be set for any optional
pressure to the minus chamber 11, but said pressure is preferably set so that

30 the pressure of the minus (return) chamber 11 is less than the maximum
working pressure at the plus side {working chamber} 10.

For increasing the volume of the minus chamber 11 the piston rod
preferably can be formed hollow so as to form a piston rod chamber 23. An
opening 24 is provided in the piston rod 23 adjacent the piston 2 which

35 allows a free communication between the minus chamber 11 and the piston
rod chamber 23.



doors remai n open, - operates very silently, - operates

‘economically by using a substantially closed air system - provides a
qui ck unl ocking and a slow and soft closing of the doors, 5 - operates
with a remarkably | ow and substantially safe air pressure, - gives a
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means of a closed, or substantially closed air system.
The starting position, describing the operation of the apparatus is that
15 - the -tank B contains air which has been drained from the plus chamber 10
and which has an average high pressure,
- the +1tank 6 has a pressure which is generally higher that of the -tank

5,
- the return chamber 11 has a return pressure which, in the starting
20 position, is defined by the pressure control valve 21, and which can be

referred to as fairly low, for instance a pressure of 1 bar, and
- the compressed air pump 7 receives air from the -tank 5 over the conduit
25, it compresses said air to a relatively high pressure, for instance 5-6
bar and forces same into the +tank 6 over the conduit 26 whereby the
25 pressure is controiled by the pressure regulator 8.
The operation of the apparatus is as follows

A. WORKING STROKE
For providing a working stroke the valve 2 is set as marked with the
30 dotted arrow of figure 1, in which position the relatively high pressure, for
instance 5-6 bar, in the +tank 6 is transmitted through the conduit 20,
through the valve 9 and through the conduits 18 and 15 into the working
chamber 10 of the piston-cylinder unit. In the starting position the pressure
control valve 22 also foresees that there is a fairly low pressure, for instance
35 a pressure of 1 bar, in the minus chamber 11, the air channel 14 and in the
piston rod chamber 23. The piston 2 is now moved to the right as shown in



25 the invention in the formof a door unlocking and cl osing apparatus for
tw n doors of sliding door type, whereby figure 3 shows the doors
during the unl ocki ng phase, figure 4 shows the doors in fully opened
positions, figure 5 shows the doors during the closing phase and
figure 6 sh¥®E¥ABdoors in fully closed positions. BBrseornnesTNe
pneumati c piston-cylinder apparatus sh in figures 1 and 2 general ly
conprises a piston-cylinder unit havin3¥2 cylinder 1 with a piston 2

di spl aceabl e therein and having a projecting piston rod 3, a pneunatic
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PCT/ SE97/ 0®4¢ngssively increase and reduce the piston speed, so that the piston 2, at  bet ween
the -tadhk theaerd phaserbhitie torking atroRe Imoles aekadlb W, dBrpeRtl lspeed Nl €€
way val ve which is connected between the -tank 5 and the +tank 6 - on one
B. RETURN STROKE
When the piston is to make a return stroke the valve 9 is switched
over from the position marked with the arrow of figure 1 to the position
10 marked with the full line arrow, whereby the high pressure of the working
chamber 10 is drained over the conduits 15, 18 and 19 to the -tank 5.
Thanks to the fact that the compressed air is drained into the -tank 5 the
draining is made nearly soundless and there is avoided the often high sound
of a compressed air blow which otherwise is heard when compressed air is
15  evacuated to the ambient. The draining of air into the -chamber 5 also
involves the advantage that the pressure which already exists in the system
is utilized by being re-used several times and thereby costs for obtaining
compressed air are saved. The pressure from the compressed air in the return
chamber 11, the air channel 14 and piston rod chamber 23 is, after the
20 evacuation of air in the working chamber 10, higher than in the working
chamber 10, and the piston is moved to the left, as shown in figure 1,
initially at a relatively high speed, thereafter at a successively reduced speed
and with a dampened force as the air of the working chamber 10 and the
-tank 5 counteracts the movement, and the piston is stopped slowly and
25 softly in its initial working phase position, from which a new operation cycle
can be started.
If the amount of air in the -tank 5 should eventually not be sufficient
for filling the +tank 6 with compressed air an amount of supplementary air is
received in the -chamber 5 over a non-return valve 27.
30 The counter pressure in the return chamber 11 at - illy retracted
position of the piston 2 is so weak in relation to the con ressed air pressure
in the working chamber 10 and the -chamber 5 that the piston may be
expelled "by hand" upon need.
if, for some reason, it should be necessary to expel the piston to its
35 fully expelled position this can be made by means of an evacuation vaive 28
in the conduit 16, which valve, by being pressed, evacuates all compressed



~side - and the plus-side or working chanber 10 and the m nus-side or return
“chanber 1 1 of the piston-cylinder unit 1, 2 - on the other side. 5

The piston-cylinder unit is of the known type in which the cylinder part

1 has a star shaped cross section, as shown in figure 2, and in which the
poi nts of theugémeas through bores in which nounting bol t gctSeempaeaxt end
for pulling the cylinder part 1 with a frgnt end 12 and a rear end 13

t-oget her. Q her channels 14 in the points of the star shaped cylinder
1 are used for 10 transmtting conpressed air. By this arrangenent it is
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the opposite si deq{{ﬁ@’é%"ﬁr?agj‘}éé %s"%\?’{'sﬁg&%ﬁg\éﬂ %ﬁ"%‘gf‘m_ r%‘?ﬁatr%@s-tank 5
and a second #hamedt fighrescl-2ojr thenform of a deorvalarkipg angeciosingearparatvsbe

ad{ usted bet weds té be uhdbfstoethaahid appératus is only ﬁhﬁlﬂstmbgéﬁmﬁlét Wﬁen the
val ve outqet . an - second. . ogi.t.ion between the
Trank 5 oG HidGodd Vior e8fier 3n8 HleRuBhH S figurdt e ihSBnd I FbM
chamber 11 of 2pMieddp|twinepprarsitely tropaghepinen opelajing slidingddeorssbut Briessur e

reduction val yisvidds €tithe thidndioniriay a6 vélPbe peédu;]o? élﬁ?l&?liaﬁ\gaé?‘&‘é‘,s for an
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(return) chariBahe Yustratpd casesthgrristoadydingeinarparataisis epglesed is@t f or
any opti ovgal carrier comprising two spaced pulleys 29, 30 round which an endiess belt 31
extends. One of the twin doors 32 is, over a link 33, connected to the lower
path of the belt 31, and the second door half 34 is, over another link 35,
connected to the upper path of the belt 31. Further, the second link 35 is
directly connected to end of the piston rod 3. A displacement of the piston
20 rod 3 therefore makes the twin door halves 32 and 34 move towards each
other and apart, respectively.
For making the door halves operate automatically the valve 9, which
preferably operates electrically, is connected to a detector 36, which can be
a photo cell, an IR detector and/or a sound or light detector. The detector 36
25 is connected to a timer 37 which defines the time during which the doors 32,
34 are to be kept open.
The operation of the door uniocker/closer is the same a described in
connection to figures 1 and 2. A preferred pressure for unlocking of twin
sliding doors can be 5-6 bar as opening pressure in the working chamber 10
30 and about 1 bar as uncompressed return pressure in the return chamber 11.
Figure 3 shows the unlocking {opening) phase of the apparatus, which
is started when a person or an object enters the scanning zone for the
detector 36 which is thereby made active, like aiso the timer 37 is made
active. The valve 9 immediately sets itself in the position to the +tank 6.
35 The decrease of pressure in the +tank 6 makes the pump start and to suck
air from the -tank 5, compress said air and to force same into the + tank 6,



pressure to the m nus chanber 11, but said pressure is preferably set so
*that 30 the pressure of the mnus (return) chanber 11 is less than the
maxi num wor ki ng pressure at the plus side (working chanber) 10.

For increasing the volune of the m nus chanber 11 the piston rod

preferabl y womnnmid orned holl ow so as to form a piston rodPCHSENREBESD3. An
opening 24 is provided in the piston rodg23 adjacent the piston 2 which 35
allows a free conmmuni cati on between the mnus chanber 11 and the piston
rod chanmber 23. WD 97/ 37139

PCT/ SE97/ 00368

Bet ween t he WHISARUES e wepkin ghamber 19 4nder uplacking pressyre ‘gYﬁf the bet ween
the punp 7 &podeite2@; 38k 18- (Therniston 2 mavesitd tbenihitt apshowsiihifigure 3,  the
pressure reghé absrs $2 GRB 3PHRLH0Ed apbR tRERDYWHRNIRPHAE86rs0 aha the air
connected tog éheer ur 7 S0eroF t'so start st h lﬁ)éjo 7, en t hen ressure of the
5 stank 6hy tbEreambe T X egmRiersedy Lhe ORRRInG MOYSBENt EQHINE 7 of f
respect i ¥el peteghn thehincrgasingicaunter pressutesinithé ratisn athiambesd 13 arelthei n
opening phase stops slowly and dampened in the end position.
When the doors have been opened completely, as shown in figure 4,
there is full working pressure in the working chamber 10, and the air in the
return chamber 11, in the air channel 14 and in the piston rod chamber 23 is
10 compressed. The doors remain open as long as the detector 36 and the timer
are active. The time during which the doors remain open can be varied as
desired.
When the set opening time for the timer 37 has come to an end, and
there is no obstacle in the scanning area of the detector 36, the valve
15 switches over from the +tank 6 to the -tank 5, as shown in figure 5. The
working chamber 10 is thereby drained to the -tank 5. Depending on the
pressure reduction in the working chamber 10 the piston 2 starts moving in
the closing direction - against the action of the pressure which is present in
the warking chamber 10, in the conduits 15, 18 and 19 and in the -tank 5.
20 The return movement starts relatively quickly but is successively decelerated
adjacent the end of the return movement as the air in the working chamber
10 and in the -tank 5 is compressed depending on the ciosing movement of
the piston 2.
When the door has been completely closed, which position is shown in
25 figure B, there is a certain counter pressure in the working chamber 10 and
in the -tank 5 and a pressure of about 1 bar in the return chamber 11, in the
air channel 14 and in the piston rod chamber 23. Said last mentioned
pressure keeps the doors closed by a certain force, which force in not
stronger than making it possible to open the doors "by the hands”, and the
30 pressure is so low that no substantia! :amage will appear in case a person or
an object, in spite of the great scanni.y area of the detector 36, should
happen to be present between the doors.
i there should happen to be an electric power failure the operation of
the detector 36, the timer 37 and the pump 7 ceases, and the doors thereby
35 remain closed. Thanks to the relatively weak closing pressure in the return
chamber 11 it is possible, as mentioned above, to open the doors "by the



predet erm ned hi gh pressure |evel. The object of the described
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chanber 11 pessons qaetleave threugiuitke dbbesh andrthatithesdeensiregloge after spiski tion, is
defined by ptepfonﬂrﬁ‘a%%&sw,“ér{d)it ¥ MefBby ?gev??ﬁid"%;ér?trhigﬁgnpgutside ttarr:]tgrg ef erred

stance a pressu

to asfgirlg ow, f?r | ,
conpr esSed B¢ ceptinof the £ ves air fromthe -tank 5 over the conduit
25, it conpressThe peestusey inttheachaeitwers 16, \ Thargh 2Brarsisiorthe thoks brartdaBce 5- 6

bar and forges AR tggi ﬁwyaﬁcpﬁbefftp%gkib@ ¥'6pe u?ﬁ‘d ?élﬂg&’é {hezﬁo&‘gesre%@;}#]t he 25

pressure is_contro pressu‘;az_eJ e at qr 8. . e
oper ation 3FPEHE SASE A A lesiicRowe| fayee. Depending on legkagiprkelidhe TrRoke
For provi disaig pressurks,ngoweverk endyhise slightly @dusedet as marked with the 30

Gt 1" O O v e BOuRESh Wl R 1 Ut et eg=t e
condui t 20.9f an eleqtfic BoyveriRINga Py Eorpnatber epsRYHNIIS RAnSHRIE PY PrEsHiRg 15
i nto the wah&ienscuation valve 28, whereby the pressure of the return chamber 11, in
the air channel 14 and in the piston rod chamber 23 is drained. Said
evacuation valve 28 acts as an emergency releasing means. The remaining
15 pressure in the -tank 5 and in the working chamber 10 thereby makes the
doors remain open.

As soon as the electric current is switched on again the pump 7 starts
operating, the valve 8 switches towards the +tank 6, the return chamber 11
and the piston rod chamber 23 are supplied with the low pressure of for

20 instance 1 bar, and as soon as the detector 36 and the timer 37 become
inactive the doors are closed again.

It is, of course, also possible to combine the above described belt
movement of the door unlocker with some type of known belt gear thereby
creating a desired profile of movement and a desired force when the doors

25 are being opened and closed, respectively.



chanmber 10 of the piston-cylinder unit. In the starting position the

* pressure control valve 22 also foresees that there is a fairly | ow
pressure, for instance 35 a pressure of 1 bar, in the mnus chanber 11,
the air channel 14 and in the pi ston rod chanber 23. The piston 2 is
now noved wpdmewi ght as shown in WO 97/ BZ1/SB97/00368
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figure 1. The high pressure of the working chanber 10 creates a quick start
of the piston novenent, but since the return chanber 11 is closed by the
non-return valve 21 the counter pressure of the return chanber 11 wll
successi vel )}‘Eﬁﬂﬂ"gﬁgwgﬁﬁ}sreduce the piston speed, so that the piston 2, at
5 the end phhsecylinddie wor ki ng stroke, #&bvean rejurn valve danpened speed.

B. RETURN STQ?_O(lgiston Wien the pgst orpressire rédliction valern stroke the
valve 9 is SéM t%ps%gn rod 23  piston rod chamber
5 4  pressure actuation system 24  opening

5 -tank 25 conduit

6 + tank 26  conduit

7 compressed air pump 27 non return valve

8  pressure regulator 28 evacuation valve

10 9 three way valve 29 pulley

10  plus side, working chamber 30 pulley
11 minus side, return chamber 31 belt

12  front end 32  twin door half
13 rear end 33 link

15 14  air channel 34  twin door half
15  air connection 35 link
16  air connection 36 detector
17  bypass channel 37  timer

18 valve outiet
20 19 air connection
20 air connection



over fromthe position marked wif ftgure 1 t

“marked with the full line arrow, \mgl ﬁﬁésiﬁ ressurejc;'“nnml‘uﬂugmi
chanmber 10 is drained over the c U|t éc B8 and 1 9 to'the -tartk ¥

Thanks to the fact that the conpressed air 1s drarned into the -tank 5 t he
draining i s We@®ndrly soundl ess and there i s avoided the BWERPP& sound
of a conpressed air bl ow which otherw setis heard when conpressed air is 15
evacuated to the anmbient. The draining of air into the -chanber 5 al so

i nvol ves the advantage that the pressure which already exists in the system
is utilized by being re-used several ¢ {®epnpgd thereby costs for obtaining
conpressed air are saved. The pressure fromthe conpressed air in the
return chanber 11, the air channel 14 and piston rod chanber 23 is,
after the 20 e\nacBaetilmatic)immickirigwanmeloumgkémramanbmecmw dsedilefiort han i n

the working gyep ftel&?@f'ngé lvff%rem J g& :t\ﬁl ‘P&nHé a”i‘%l‘.% %ob@n?trent an shovvn

in figure 1, hereafter
successi Vel yP?’E'E'ﬂfééB ‘B‘b‘éeéﬁe"‘ haV'“Qaﬁchm 3 E‘Wﬁf@rﬁ'{f*’ rendl pesitier and of
t he wor ki ng cdmpiiisng a(renehdticepiston-cylindanknid (¢t pRhheviag taswohdngehendet, and

the piston 'ﬁo?WgBRﬁ‘lnsé %&g;é’ é@é’n g?ea aQ'rGH %lré'tu'nq chEﬁxbbPEH )azlct}’)gc‘ﬁk g9 phase

position, fro

If the anourRision afep whick I'r"e'edf’ﬁﬁﬁ bﬁ' @ﬁcﬁiﬁl o Yl pigaen (odh63). gRIWhIEhci ent
for filling agparatuank afangédtcbappessted byl & prssareoantliatidn sygeheint ary air

e courlthc B ehibd Bt BT BRseBP Nl st} e Yolnig gf-» 50

The counter pressure 1 n urn c retra
posi tion of Substantiefyslosedpregsufesystem héY‘&Sl%ﬁo"f‘Brﬁtsﬁéd @BripterdéY air

pressure adalplt’ed ’ctecnydaté(baga sh%fhﬁfg Prassund ih hRe widtRimgethamibdigti Of BAd R st on
may be lgéspﬁ 'bec.%un rOA}QE& He P@tﬁﬂ'\ ch?mber {(11). I'f, for some reason,

it should be nec€ssary
2. Apparatus accordmg to clarm 1, charactenzed in that the pressure

15  system comprises a first pressure tank, referred to as +tank (6}, having a
predetermined high pressure adapted to act as the working pressure in the
working chamber {10) thereby expelling the piston {2) during the working
stroke thereof, and a second pressure tank, referred to as -tank {5}, into
which the air of the working chamber (10} can be evacuated for returning the

20 piston {2} to its fully retracted position.

3. Apparatus according to claim 2, characterized in that the pressure
system is formed so that the return chamber {11), when the piston {2} is fully
retracted, has a certain predetermined pressure which is less than the
working pressure in the working chamber {10}.

25 4. Apparatus according to claim 3, characterized in that the return
chamber {11) arranged to be pressurized with the above mentioned less
pressure by means of a non-return valve {21) which prevents an evacuation
of the air in the return chamber {11), and whereby the air in the return
chamber {11) is compressed when the piston (4]} is being expelied out of the

30 cylinder {1} during the working stroke thereof.

5. Apparatus according to claim 2, 3 or 4, characterized in that a
compressed air pump {7) is mounted between the -tank {5} and the +tank
{6}, which pump (7} receives air from the -tank (5}, compresses said air and
forces same into the +tank (6), and in which the level of the air pressure in

35 the +tank (6} is controlled by means of a pressure regulator (8).

6. Apparatus according to any of claims 2 - 5, characterized in that a
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35, Lubhy expel e posi tion this) B4 itieles %‘f‘“ﬂi?ﬁgc’ér 2MEIﬁfflﬂ1|leﬂlllM||

all conpressed WO 97737139

PCT/ SE97/ 00368 in the
return cha@pP#¥13%nd t he pi ston rod chanber 23 to the arrmoa‘mvmosss

wher eby the pressure in the working chgnber 10 and the -tank 5 forces the
pi ston 2 outwards in the cylinder 1. O course it is possible by letting
only part of the conpressed air in the return chanber 11 out to have

Lhe pistOnyefve o) il fdlirted Bliwert! BR iﬂ%&@eo%r%-tgﬁggk)yaﬁ&q?ﬁ £eoResi LI on, TN

whi ch the pressures chanber
1 1 bal an@®9eRh s pther side - "he wor k'"ﬂ? ﬁh?mﬁﬂ? ékoisaf@hsm@nr@fw@mna speci al

field of uskichamlvehearappkertataidifferent poditions, inanidigarfast p o&mohﬂnt\bﬁlgﬁoF]m of a -
door unlo n erstood t hat
QK% -ptzmﬂd(G? ré’ébﬂ}%c@%s > the cfﬁvorkmg chaHbeiZ1 68}{%?% g gctﬁtg{ restrict

sai d aspara us I's onl

the in entthﬁr‘f"‘”f‘ﬁ‘gs?ﬁﬁ‘ef' iaydracgeqand I?Qﬁmﬂ vbwhpcé\ Bygowarking chagbsr il 8 t o
twin, oppdscorhected teahér-whkdb) timety bt Bast paithOeviRbting RHE préssute

of the working chamber to the -tank {5} to initiate the return movement of
the piston {2} in the cylinder (1).
7. Apparatus according to any of claims 2 - 6, characterized in that

10 the return chamber {11) is connected to the compressed air inlet {15) at the

working chamber {10) via a pressure reduction valve {22) giving the return

chamber {11} said predetermined, relatively low pressure when the piston {2}

is fully retracted, and via a non-return valve {21} which prevents unintentional

evacuation of the pressure in the return chamber {11), and via an emergency
15 release valve {28} by means of which the pressure in the return chamber (11}

may be emergency evacuated.

8. Apparatus according to any of the preceding claims, used for door
unlockers, characterized in that the apparatus comprises a detector {36)
having a predetermined scanning area and being connected to the valve {9)

20 between the -tank {5) / the +tank (6) and the working chamber {10} of the
piston-cylinder unit such that said detector {36) provides a connection of the
+tank (6} to the working chamber {10) as soon as an object enters the
scanning area of the detector (26}, and so as to connect the working
chamber (10} to the -tank {5) after said object has left the scanning area of

25 the detector {36).

9. Apparatus according to claim 8, characterized in that the detector
{36} co-operates with a timer (37} which keeps the door or doors open for a
predetermined period of time after the object has left the scanning area of the
detector {36}.

30 10. Apparatus according to claim 8 or 9, used as an unlocking and
closing apparatus for sliding twin doors operating in opposite directions,
characterized in that the piston rod {3}, over a link {35) connected to one {34}
of the twin door halves, is connected to one path of a belt (31} extending
over two pulleys (29, 30), and in that the second one {32} of the twin door

35 halves is connected to the second path of the same belt {(31), whereby the
two door halves (32, 34}, concurrently and with the same speed, are moved
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shutters, etc. In t hé—iddu casef t he pi ston-xtylei nder® s
appar at us is B%h%ﬁ dina 15 carrier conprising tmo spaced pul l eys 29, 30
round which an Ss belt 31 extends. One of the tw RCIRRIFGOBY | s,
over a link 33, connected to the tower 13 path of the belt 31, and the
second door half 34 is, over another |ink 35, connected to the upper
path of the belt 31. Further, the second link 35 is directly

connected to suit @hd ttbﬁa?&ssé% S 3“‘35%%“’%%6@5 SF Ble 8{36‘5{22 Z&(ﬁ;ﬂaced

3 therefore door hal'ves nove
ot her and apgﬁbﬁg é@ﬁ%@l1 vely. For making the door hal ves

operate automatically the valve 9, which preferably operates
electrically, is connected to a detector 36, which can be a photo
cell, an IR detector and/or a sound or |ight detector. The detector 36 25
is connected to a tinmer 37 which defines the tine during which the doors
32, 34 are to be kept open. The operation of the door
unl ocker/cl oser is the sane a described in connection to figures 1
and 2. A preferred pressure for unlocking of twin sliding doors can
be 5-6 bar as opening pressure in the working chanber 10 30 and about 1
bar as unconpressed return pressure in the return chanber 11.

Figure 3 shows the unl ocking (opening) phase of the apparatus, which

is started when a person or an object enters the scanning zone for the
detector 36 which is thereby nmade active, like also the tiner 37 is nmade
active. The valve 9 imedi ately sets itself in the position to the +tank 6.
35 The decrease of pressure in the +tank 6 nmakes the punp start and to
suck air fromthe -tank 5, conpress said air and to force sane into
the + tank 6,
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puts the working chanber 10 under unl ocki ng pressure over the

conduits 20, 18, 15. The piston 2 noves to the right, as shows in figure 3,
the doors 32Wer#38a% are noved apart thereby opening the dooPSTSEX%6ke
in the return chanber 11 is conpressed. The opening novenent is counter 5
acted by the increasing counter pressure in the return chanber 11, and the
openi ng phase stops slowly and danpened in the end position.

When t he doors have been opened conpl et ef yjiHas shown in figure 4,

there is full working pressure in the working chanber 10, and the air in

t he return chanber 11, in the air channel 14 and in the piston rod
chanber 23 is 10 conpressed. The doors remain open as |long as the detector
36 and the tiner4 are active. The tinme during which theresors remin
open can be variegﬂas desi red. When t hg sgﬁﬂﬁﬁéning tinme

for the tj 37 s cone fto an end, and there is ro acle in the

scanni ng a o the for 3 he éﬁkﬁg yg swit cheg g {tram 1 be
! ,

+tank 6 to t\pe -tan - E shown™>~"n fi The
20
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wor ki ng chanber 10 is thereby drained to the -tank 5. Depending on the
pressure reduction in the working chanber 10 the piston 2 starts noving in
the closing direction - against the action of the pressure which is present
in t he rking chanber 10, in the conduits 15, 18 and 19 and in the
-tank 5. 20 éﬂ?ﬂ?%rn movement starts relatively quickly BGE/SES/00368
successi vely decel erated adj acent the end of the return novenent as
the air in the working chanber 10 and in the -tank 5 is conpressed
dependi ng on the cl osing novenent of e piston 2. When

t he door has been conpletely closed, uﬁiéﬁggosition is showmn in 25 figure
6, there is a certain counter pressure in the working chanber 10 and

in the -tank 5 and a pressure of about 1 bar in the return chanber 11, in

t he - air channel 14 and in the piston rod chanber[23 Sai d | ast

ment i oned pressure keeps the doors closed by a cartain force, mhlch

force in not stronger than nakg{ng f-t+—pessi-ble—tejopen the doors "by
ressure i §Mso w-that—no—stbst antial damage wil |

t he hands", and the_30

I
appear in case a pe¢ r an bbjdct, in spite off the great scanning
area of the detect shoul d hgppen to be pregent b,>m\§n§the
doors. | Ot hiere shoul d Gappep to be an el gctrig r~failure
t he operation of Lthe detecto the tinmer 37 amd t heN\ou# ceases
and the doors therabyQ85 Ir emey | osed. { Thanks to th rel ativel yYSweak
closing pressure ih ZEB return o\ chanper 11 i's ,ossible, as nenti oned
above, to open thejdogrsl "by the \r
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hands", and thanks to the closed air systemthe doors recl ose as soon as

they are |et &;gﬁgnépis can be of great inportance in case of a fire in
t hat perg an | eave through the doors, and that th&®CAEEPH0BESC| ose

after said persons have passed, and it is thereby prevented that air
fromoutside enters 5 the centre of the fire. The pressures in
t he chanbers 10, 11 and 23 and in thext 5 and 6 are sufficient
for making it possible to open and rgf 0 t he doors several times in
case of an electric power failure. Depending on | eakage of air the

sai d pressures, however, nmay be slightly reduced. 10 If, for sone
reason, it should be desired to keep the doors open in case of an

el ectric power failure, or for another reason, this is possible by pressing
t he evacuation val ve 28, whereby the pressure_of the return chanber 11, in

the air channel 14 and in the piston rod chamjef 23 is drained. Said
evacuation val ve 28 act g an energe rel egs} ng means. The renmaining 15
pressure in the -tank 5 agg in the worK{ng chanper 10 thereby makes the
doors renmai n open. ~ As soon g% tRejelectric curren S sﬁdtched
on again the punp 7 stantsl operati el val ve 9 smjto( | odar ds
the +tank 6, the returnjchanper 110 h p&ﬁion rod chapd r€23 are
supplied with the | ow pfegsufe of r 3 19} l
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20 instance 1 bar, and as soon as the detector 36 and the tinmer 37 becone

"inactive the doors are closed again. It is, of course, also
possi bl e to conbi ne the above descri bed belt novenent of the door
unl ocker with sone type of known belt gear thereby creati%a a desired
profile of nP@AMBM®and a desired force when the doors 25 EGISEBEIRE opened
and cl osed, respectively. WO 97/ 37139
PCT/ SE97/ 00368 10 REFERENCE
NUMERALS 1 cyl i nder 21 non return val ve 2
pi ston 22 pressurz peduction val ve 3 pi ston
rod 23 pi ston rod chéah 5 4 pressure actuation
system 24 openi ng 5 -tank 25 condui t
6 .+ tank 26 condui t
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7 conpressed air punp 27 non return val ve 8 pressure

Tt egul at or 28 evacuation val ve 10 9 three way val ve
29 pul | ey 10 pl us si de, working chanber 30 pulley 11
m nus side, return chanber 31 Dbelt 12 front end
32 tw n door "R 13 rear end 33 PLTIFRI70g3681 4
air channel 34 twin door half 15 air connection
35 link 16 ai r connection 36 det ect or 17
bypass channel 37 tiner 18 valve outlet 20 19 air
connection 20 air connection /.
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1. Pneumat i ¢ unl ocking and cl osi %WWWDGCI ally userﬁlws“o?? /03368
'such fiel dSPORETERSRREr€Pt i s dEST htsehatianabAgkedisn @ T eci procat i ﬂ@g?mﬂ'&mgnﬁ

in 5 particular a novement having a soft braking phase at each end-

position, and conpri sing a pneumat i G 4pi ston-cylinder un
havi ng a wor ki ng chanber- (10) acting on a |large piston H INLIDIHH"I
s *

return chamber (11) acting on a pi ston area which is re

area of the piston rod (3), -and which Ile aratus is arranged to be
operated by a pressure actuation syst@ g characterized in that the
pressure actuation system (4) is forned as a substanti al | y cl osed

pressure system having a conpressed air arran t reate
both a rel ati vel @ H%Qﬁr’%?‘? %?%%?@F c'gﬂanPé"%ﬁéﬁHsnSSpec'a ﬁﬁg {10
and a | ess bsughfiersndtuspvelsarerie is desined tepuovide rrardoiprocating movememc iinst

pressurg ta é,%{ 4 F’f‘?(?/érﬂe hsmpa@Eoétﬁarggs&@bﬂgs@?gesmﬁa gao@ﬂgorh 4y 15

pressure ad pte 0 ac yﬂ r arfber (10)
t her eby expepmipigincha priesiaatiq pistanrg gdemnwdﬂkﬁh@aytnmkmnmge@mamaﬁa a

second pr esﬁtﬁ)eaétﬁﬁtonré? & é?ﬁ%t‘bﬂ @f@a(aﬁ é'?@tdrﬁ)ohah?dérr(g 17 dBHAGH & whi ch

S | ess_ t ha epres tan t he ai

of the PistPIiaReP MHiRRdS r?‘g‘éﬁe%éﬁ tBé % Eé&%@'?tﬁ‘ "Pgt(és)ﬂ??fé; V‘H’H%h pi S![ (r)n

52) ]f oits 39ha|%lﬂ|.hﬁ s éﬂhhgﬁﬂ @d Heospéraved by a pressure acﬂ:atmp@vaéms(&)gcor di ng
o clai aracter rmed so

that t h@ ref’ﬁ?rﬁ'c %th\/ﬁéﬁgé}%eg&ﬁgﬁgh%(/ %emsﬁ'ﬁﬁt fJFHe% LQP et rait ed,

has a cert asnb;naeﬂetlwmhsawpmseymjsvsm baving & eosnrassed hle pump (for ki ng

pressure in | t
Claim1 or 3 anghPis AeatBoMee kel ian W°F'é'{‘§r°n’é*’*‘ﬁcha%%“;?‘ﬁ;g;&é'&gﬁgeﬁ

to be press@Ghanbar i Phapda ?éﬁJEQWPB?feWessure ingthe retuneh ns of a
non-return aaftrsep(&isbré\haﬁh mgﬁeatts & + tankeBRCch@Iihga pledetensihéd ihigh he

return Cg]anBrGess{Jre aaapped 0 act a¥ theewg}kmé rrlyréshsure in the working chamber {10}
thereby expelling the piston {2} during the working stroke thereof, and a
second pressure tank, referred to as (-)Jtank {5), having a pressure which is
less than the pressure of the {+)tank (6}, and into which the air of the
working chamber (10) can be evacuated for returning the piston (2} to its

20  fully retracted position.

2. Apparatus according to claim 1, characterized in that the pressure
system is formed so that the return chamber (11), when the piston (2} is fully
retracted, has a certain predetermined pressure which is less than the
working pressure in the working chamber {10).

25 3. Apparatus according to claim 1 or 2, characterized in that the
return chamber {11) arranged to be pressurized with the above mentioned
less pressure by means of a non-return valve (21} which prevents an
evacuation of the air in the return chamber {11}, and whereby the air in the
return chamber {11) is compressed when the piston {4} is being expelled out

30 of the cylinder {1} during the working stroke thereof.

4. Apparatus according to claim 1, 2 or 3, characterized in that a
compressed air pump (7} is mounted between the (-}tank {5) and the (+}tank
{(6), which pump {7} receives air from the {-}tank {5}, compresses said air and
forces same into the {+)tank {6}, and in which the level of the air pressure in

35 the (+)tank {6) is controlled by means of a pressure regulator {8).

5. Apparatus according to any of the preceding claims, characterized

AMENDED SHEET
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‘ret.urn chanmber i s conpr essetheiimed:it ReenpO&it 4 b |l t
30 of th&LEFH ﬁ?i’éQ'z’(“l)c gEI’I ng PHdneme: l@n#g\ggﬁcn%r{;e(t%elrzofa f]lgg.?xlfﬁ_ eg o

sAppar at usdaccord| ng to claiml1, 2 or 3, characterized in that a

conpressed air punp (7) is nounted betweep the (-)tank (5)

(6), which punp (7) receives air fromthe (-)tank (95), corrpalgﬂmglmmnﬂﬂm“'
and forces sanme into the (+)tank (6), and in which the level odf thes

air pressure in 35 th is controll ed. R ure
regul ator (igthata Va“’ee(‘g °UR6%€L§EW§63C@& aag! c{)%- %Pit?n[(@) 8P§c@8i ng
clains, chay -ﬁﬁfaﬁkl(B?dnd on the other side - the working chamber {10} of the piston-

PCT/ SE97 /00368 in

that a val v& tr%er L@'W}ﬁ'tcgdv%\é? \f@er;‘ake 8¥|voog]1gfesreler(\jteposapﬁns, n?me?}ﬁa fgft and the
(+)tank (6)pasition inrwhich tiehler tankid6} ist ernnesited g tbaamwnq Eb?”tbfeft he)
p' st lon the‘?éﬂ)y %Q@{:UHH? Yhe Wbl"k"hg)’ §{r¥SRe Cé‘ﬁld Taaéﬁ%oh 651{’ éﬁ'i@ R¥hiBRShEI ONsS,
y a fi lon.in ected the
vvor ki ng chaNS’é'FleQDamBer W@r‘%tﬁ?"@ﬁ&ﬁf{ H‘? LL‘%E ﬁBe'?PP/ ea %tnBa'gglsecond
(pg)SI E Lgpehne\\éﬁtbﬁg{g&ea?ﬁssw bf fige kabfycﬁdttﬁben 9] dmﬂ&mfdﬂ) aotihitiate ) t ank
chanber toym’r”e retusn N ) R/tt of the P g @?ﬁ %gﬂ,} ‘g"'ﬁ"ﬁ?w ﬁo\?enteg'? \g?r't(lhgg
pi ston (2) in the. cAppardtus (ad:;cordlng to any of the preceding claims, characterized
10 in that the return chamber {11) is connected to the compressed air inlet (15)
at the working chamber {10} via a pressure reduction valve (22) giving the
return chamber {11) said predetermined, relatively low pressure when the
piston {2} is fully retracted, and via a non-return valve {21) which prevents
unintentional evacuation of the pressure in the return chamber {11}, and via
15 an emergency release valve {28) by means of which the pressure in the
return chamber (11) may be emergency evacuated.
7. Apparatus according to any of the preceding claims, used for door
unlockers, characterized in that the apparatus comprises a detector {36)
having a predetermined scanning area and being connected to the valve (9}
20 between the {-Jtank {5) / the {+)tank {6) and the working chamber {10} of
the piston-cylinder unit such that said detector (36) provides a connection of
the +tank (6) to the working chamber {10} as soon as an object enters the
scanning area of the detector (26), and so as to connect the working
chamber (10) to the (-}tank (5). after said object has left the scanning area of
25 the detector (36).
8. Apparatus according to claim 7, characterized in that the detector
{36) co-operates with a timer {37) which keeps the door or doors open for a
predetermined period of time after the object has left the scanning area of the
detector {36).
30 9. Apparatus according to claim 7 or 8, used as an unlocking and
closing apparatus for sliding twin doors operating in opposite directions,
characterized in that the piston rod (3}, over a link {35) connected to one (34)
of the twin door halves, is connected to one path of a belt {(31) extending
over two pulleys {29, 30), and in that the second one {32) of the twin door
35 halves is connected to the second path of the same belt {31), whereby the
two door halves (32, 34), concurrently and with the same speed, are moved
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6. Abpar at UScTazeMbostk 39 tQeany of t P SpredideRtzanpOBLai NS, cha?%Tc/tSérgléég c1‘71)6 8 n
that the return chaﬁbér'(fl) is cdﬁﬁé@@edhhdAbbmnmgnpressed ' i nl et (15)
*‘at the working chanber (10) via a pressure reduction valve (gjgggﬁlﬂ‘d@ he

return chanber (11) said predeterm ned, gl a re when the
piston (2) is fully retracted, and via a nonlﬂﬁiﬂﬁlﬂﬁ"ﬁﬁqﬂﬂ) whi ch
prevents uni ntentional evacuation of thes« return
chanber (11 i e e rel ease val ye (28 reans of which
t he pressur ,é"’?’ﬁ%dg&"&'%sr%&ﬂ’ r élnﬁ{ceﬁa%%élecﬁﬁ@' Wf%ﬁ“’e%b‘r‘é’égé/%a@@lﬁﬁeéd.

7. Appar at ul! Hreceylindeg (db any of the preceding clains, used for door

unl ockers, characterized in that the apparatus conprises a detector (36)

havi ng a predeterm ned scanni ng area and being connected to the valve (9)
20 between the (-)tank (5) / the (+)tank (6) and the working chanmber (10)

of the piston-cylinder unit such that said detector (36) provides a
connecti on of the +tank (6) to the working chanber (10) as soon as an
obj ect enters the scanning area of the detector (26), and so as to
connect the working - chanber (10) to the (-)tank (5) after said object
has |l eft the scanning area of 25 the detector (36). 8.

Appar atus according to claim7, characterized in that the detector

(36) co-operates with a timer (37) which keeps the door or doors open for a
predeterm ned period of tinme after the object has left the scanning area of
t he detector (36). 30 9. Apparatus according to claim7 or 8,
used as an unl ocki ng and cl osing apparatus for sliding twn doors
operating in opposite directions, characterized in that the piston
rod (3), over a link (35) connected to one (34) of the twi n door

hal ves, is connected to one path of a belt (31) extending over two
pul l eys (29, 30), and in that the second one (32) of the tw n door
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35 halves is connected to the second path of the sanme belt (31), m@%gﬁ:f:{ :
t he two door halves (32, 34), concurrently and with the same sp&Bf 3} ANNEXES
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v

{S7) Abstract

A pneumatic unlocking
and closing apparatus, for
instance for wunlocking and
closing, respectively, of doors
with a movement having a
soft braking phase at ecach 9.
end position, and comprising
a wmatic  piston-cylinder
\lﬂiﬂi. 2 havli)ng a w):)tking 822 Q tonk & 35
chamber (10) acting on 2724 42317 ___ F
a large piston area and a 57 w
retum chamber (11} acting 29. (:}»
on a piston area which is
reduced by the piston rod

11
5 1 17 i 2 3 :
(3, and which apparatus is 2 1
arranged to be cperated by a 33 |
34

@ tonk 6 26 Unlocking phose

7
25

QNG \-\

substantially closed pressure

actuation system (4) having 2
a compressed air pump (7) —— ——_— —— —-
adapted to create both a
working pressure in the
working chamber (10) and a
less high counter pressure in
the return chamber (11). The
pressure system can include
a first tank, referred to as s
+ tank (6) having a certain
predetermined high pressure
adapted to act as the working
pressure in the working chamber (10) for expelling the piston (2) during the ordinary working stroke thereof, and a second tank, referred
to as a - tank (5) into which the air of the working chamber (10) js evacusted when the piston (2) is to be retumed to its fully retracted
position. The return chamber (11) can be a completely closed chamber which is constantly pressurized with a predetermined pressure.
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