-1 - Title: Door actuator Description 5The invention relates to a door
actuator including a filter for filtrating the fluid contained in the door
actuator. A door actuator of this species is described in the docunent DE
20 2008 005 721 Ul. It has proven to be_disadvantageous that 10 the fluid,
in particular hydraulic oil, may becone contam nated. This contam nation
may be created for exanple by abrasion at the sliding surfaces of the

pi ston. This Ti¢R:anDodYr A6tiAoLeposit for exanple at the throttle valve,
in particular at the choke gap, whereby both the efficiency and the closing

speed 15 of the door may be altered in an uncontrolled way. A door operator
I's disclosed in the docunent DE 19 33 213, in which a filter device is
provi ded wﬁtﬂbeschgﬂmonsing bet ween the piston and the channel in which the
throttle valve is disposed. 20 Practice has shown that there is stil
potential roomfor inprovenent of the conpactness of a door actuator, while
t he node of operation has to be ensured. It has furthernore proven to be
di sadvant@gedise tinventign uvsilatgs ot Re dosswactuatar induding, aofilter siesci fi ¢

particle sizes, depending on the size of the pores of the filter device,
are elinnat éd[tratlng the qund contained in the doo}o actuator.

A door actuator of this species is described in the document DE

20 2008 005 721 U1. It has proven to be disadvantageous that
10 the fluid, in particular hydraulic oil, may become contaminated.

This contamination may be created for example by abrasion at

the sliding surfaces of the piston. This contamination may

deposit for example at the throttle valve, in particular at the

choke gap, whereby both the efficiency and the closing speed
15 of the door may be altered in an uncontrolled way.

A door operator is disclosed in the document DE 19 33 213, in
which a filter device is provided within the housing between the
piston and the channel in which the throttle valve is disposed.
20 Practice has shown that there is still potential room for
improvement of the compactness of a door actuator, while the

mode of operation has to be ensured.

It has furthermore proven to be disadvantageous that, by using
25 the known filter devices, only specific particle sizes, depending

on the size of the pores of the filter device, are eliminated.



- 2 - Furthernore, it is disadvantageous that, based on the structural
shape of the door actuators, the filtration surface of the filter device is
limted and is therefore relatively snmall, which, during regular operation
of the door actuator, results in the filjer device 5 being quickly clogged
and thus plugging up. The object of the present invention is to further
devel op a door actuator of the nmentioned species in that the operability,

in particul aF@gthekiitee it‘bié Hfsaéd\g%hl@gécf@s fthu't,dbé§3grksﬁrtﬁé stFlctisrat

solution to the given pfobl'em a door ~actuator 'i nc ing a F11ter havi ng

the features S‘Pfaeyﬁé‘eoﬁltﬁé”@iéo'rSa@truwéii@dthé’rﬁﬁ%ﬂ(ﬁﬁi durfaber ofthedfiftent s are

set forth in the dependent clains. 15For this purpose and according to the
i nvention, itddvicenselngied ard f»thereforadrelatively smallewhieli daragt he
frame so that the fluid to be filtrated at first passes through the filter
nedi um pri oregulpeepergtionr ofithe tdoorf actuatarabesualts intthe filtewddivieet i on.
This is advantageous in that, on account of the configuration of the filter
20 nedi urf abmingi geickly cloggedrandithue pluggiagiwp. surface is provided,
which pre-filtrates the fluid to be filtrated, prior to the fluid passing

t hrough additional fabric filters. Another advantage is that the filter
medi um may be_confi gu xi bl e body. Therefore

the filter rrérdmrﬁbf@?{%g@ﬁ@geg?ﬁéﬁﬂ%dgt&&%%%vea anHPOR Wil |
positively afefc?ﬁtatép of ?ﬁgc}né)rfwtigﬁcsetd' spfe?éiés in that the operability, in
particular a reliable filtration of the fluid is ensured.
10
As a solution to the given problem, a door actuator including a
filter having the features of the claim 1 is proposed. Preferred

further embodiments are set forth in the dependent claims.

15  For this purpose and according to the invention, it is intended to
dispose an additional filter medium at the frame so that the fluid
to be filtrated at first passes through the filter medium, prior to
passing through the filter fabric in the flow direction. This is
advantageous in that, on account of the configuration of the filter

20 medium, a considerably larger active filtration surface is
provided, which pre-filtrates the fluid to be filtrated, prior to the
fluid passing through additional fabric filters.

Another advantage is that the filter medium may be configured
25 as a massive or as a flexible body. Therefore the filter medium
may be manufactured from different materials which will

positively affect the aspect of cost.



It is |ikew se advantageous if the frame has a pot-shaped or a cylindrical
contour with an exterior walling and a bottom On account of such a
configured frane, the frane is easy to produce. 5 It is of advantage if at
| east one filter fabric is disposed in the exterior walling and/or in the
bottom This configuration guarantees an inexpensive arrangenent of the
filter fabric at the frame. 10 It is |likew se advantageous if the dianeter

of the filtenti$ |keERhise abianthgeotis? fAmiehhideoHspBlish orhan
! : PP

assenbl ed, a gap is guaranteed Detween t ousing o he door actuator and
the housing lihemc‘al'_&@htomhwﬂthsahve&t@ﬁoﬁnﬁaﬁiﬁg()ramaeafbétt@bm.o @Opai n,

15so0 the filtrated fluid can get into the post-filtration chanber. It is

l'i kewi se advagcmgtuofi sudie 4reonfigised drarine, biye mi@maeofis weasly ttbe
filter is disposed in the housing in a sealing manner. This configuration
al lows for utgrbdzicey geonetries of the frane as 20 a seal and as a contact
within the housing of the door. Advantageously, a seal is disposed on the
outer cirgxunference of the collar. The seal seals the pre-filtration
chanmber towards the post-filtration chanber, wherejn the seal, which is
preferably 28t ivefi advantageaif at- least, openfilier fabrio, isidippesadatn the frane.
-4 - . . . i .

exterior walling and/or in the bottom. This configuration

guarantees an inexpensive arrangement of the filter fabric at the

frame.

10

It is likewise advantageous if the diameter of the filter is smaller

than the diameter of the housing. Thus, when assembled, a gap

is guaranteed between the housing of the door actuator and the

housing of the filter, which serves as space for the fluid to drain,

15 so the filtrated fluid can get into the post-filtration chamber.

It is likewise advantageous if the frame has a collar by means of
which the filter is disposed in the housing in a sealing manner.
This configuration allows for utilizing geometries of the frame as

20 a seal and as a contact within the housing of the door.

Advantageously, a seal is disposed on the outer circumference
of the collar. The seal seals the pre-filtration chamber towards
the post-filtration chamber, wherein the seal, which is preferably

25 configured as an O-ring, can be easily disposed at the frame.



It is advantageous if the frame has a holl ow space, which, at |east
partially, is filled with the filter nedium The holl ow space offers enough
space for a filter nediumin order to nake a sufficiently large filtration
surface available. 5 It is |ikew se advaptageous if the franme, with its
contact surface, bears against the housing. The filter may be positioned
with said contact surface at a predeterm ned |ocation within the housing.

10 I't is_of E}g‘($i“%c?\g§n’\i,éq%883fiif'th@ frERACY FlaisS a2hbiBW Sptce, WHIch? et

fabric. Thus _ I'nexpensive materials nay be utilized. It is
advant ageous |ghst iartilly€lis TRIEIA Witls therfier irhediirh. Theshallow spatce
adaptation to the utilized fluid can be achieved. 15 It is |ikew se

advant ageous dfferisherioligler spadeufor s Filferamddium ¢én order itel maket bi s case
again a flexible reaction is possible with respect to an adaptati on between

the utilized dufficierthylange filication fSUurface adailaldle. 20 Advant ageously, the
section of the franme, in which the filter fabric is |ocated, is disposed
such as t® surround the frane, wherein this surrounding section is spaced
apart fromthe housing. The surrounding disposition of the filter fabric
al l ows to 25 It inlikevdserrdvantageoustt the Srame, nib. ifSGONIAGE SHEAGE ¢ ho

housing is utilized to offer, enough ee_space for the fluid within the
pre-filtrati Qieasaagainstdhe h@mlmd?h&nflligem@y ppﬁ&l%%&ﬁﬁ@ﬁtsald 5 -

novenent of the piston, can flowinto the filter nedium gnd,ther.et hr ough.
Advant ageousl%ﬂntgﬁi sysface @t G pfﬁéeﬁﬁrmeé ip%ﬁleﬂ Whﬁ”’? ﬁl‘? fousing. "

10 It is of advantage if the filter medium is a fabric or a non-woven

fabric. Thus a filter with inexpensive materials may be utilized.

It is advantageous if the filter medium is a monofilament. Thus a

suitable adaptation to the utilized fluid can be achieved.

15
It is likewise advantageous if the filter medium is a foamed filter
material. In this case again a flexible reaction is possible with
respect to an adaptation between the utilized fluid and the
foamed filter material.

20

Advantageously, the section of the frame, in which the filter
fabric is located, is disposed such as to surround the frame,
wherein this surrounding section is spaced apart from the
housing. The surrounding disposition of the filter fabric allows to
25 increase the fabric filtration surface. The distance to the housing
is utilized to offer enough free space for the fluid within the pre-
filtration chamber, so the fluid, on account of the dependent



5 fabric is located, is disposed frontally at the frame, wherein this
section projects into the post-filtration chanber. It is thereby guaranteed
that, prior to flowing into the post-filtration chanber, the fluid is
filtrated by the filter fabric. 10 It islikew se advantageous if the
filter mediumis disposed at the frontal side at the franme and projects
into the pre-filtration chanber, while the frame is configured in a

ri ng-shape a ' I I Bic r r Y irek eflitep ffesdi t area
of the frane?ﬁxq?métﬂgfrs Onemr@r%?n e@% fwgdnﬁgsgﬁg glrtgpre I n ‘gﬁziérr'gélje 15
way, whereinthBfetpibeighe di aneter of the filter medium may be determ ned
such that the latter, “inside the housing of the door actuator, |eans

agai nst a housing walling and, in addition to being disposed at the frane,
I's supported inside the housing. Thereby a sinple and inexpensively
structured fiAdeaniageouslydethe 2edtien r ohgheh firames oif iwhickt ithe dilterhe
frame lends itself to utilize the central area for a fabric filter. Further
advant ages, ffabricrisslonatedetigidisposechfrontabytatohawames winereinothishe

foll owi ng description, .in which, reference being 25 nade to. the draw ngs,
several enmbogeatiorns pojeats iiRtetheopastdilfaiion peiamberet i is therelys case,
the features nentioned in, - 6 - the clai) din descriptign may be
rel evant for gueerairﬂe@%tmﬁi, Ariali ta ﬂ@éﬂ'nﬁ 'gﬁog S pp§%'l?ﬁt§aﬁgﬁb¢ﬁ@m%¢% t he
Figures: Figure l:shows a filter, in,a sectional view, Figure 2:the filter
of Figure 1 %eaf@ac'ﬁ\ilﬁﬁﬁtedi%ﬂi‘ﬁgﬂﬁ"e@%nc'

10 ltis likewise advantageous if the filter medium is disposed at the
frontal side at the frame and projects into the pre-filtration
chamber, while the frame is configured in a ring-shape and a
filter fabric is preferably disposed in the central area of the
frame. A filter medium may be affixed to the frame in a simple

15 way, wherein the outside diameter of the filter medium may be
determined such that the latter, inside the housing of the door
actuator, leans against a housing walling and, in addition to
being disposed at the frame, is supported inside the housing.
Thereby a simple and inexpensively structured filter is provided.

20 The ring-shaped configuration of the frame lends itself to utilize

the central area for a fabric filter.

Further advantages, features and details of the invention will
result from the following description, in which, reference being
25 made to the drawings, several embodiments of the invention

are described in detail. In this case, the features mentioned in



into a housing of a door actuator, Figure 3:another enbodinent of a filter
In a sectional viewinserted into a housing of a door actuator, Figure

4: anot her enbodi ment of a filter in a sectional view 15inserted into a
housi ng of a door actuator, Figure 5:angfher enbodinment of a filter in a
sectional view inserted into a housing of a door actuator, 20 Figure

6: anot her enbodinent of a filter in a sectional viewinserted into a
housing of atHEOK|FPhEALAL. ifl gﬁéedéﬁg;tmﬁ AP db&e Rélearft ffbﬂg’ie' na

sectional view inserted into a housing a door” actuator. 25
invention, individually or arbitrarily combined.

In the Figures:

5
Figure 1: shows a filter in a sectional view,
Figure 2:  the filter of Figure 1 in a sectional view inserted
into a housing of a door actuator,
10
Figure 3: another embodiment of a filter in a sectional view
inserted into a housing of a door actuator,
Figure 4: another embodiment of a filter in a sectional view
15 inserted into a housing of a door actuator,

Figure 5: another embodiment of a filter in a sectional view

inserted into a housing of a door actuator,

20 Figure 6: another embodiment of a filter in a sectional view

inserted into a housing of a door actuator,

Figure 7: another embodiment of a filter in a sectional view
inserted into a housing of a door actuator.
25
In Figure 1 an embodiment of a filter 10a is illustrated in a

sectional view. The filter 10a has a frame 20, which has a pot-



shaped or a cylindrical contour with an exterior walling and a bottom
wherein the pot-shaped or cylindrical contour has a dianeter D2. The

pot - shaped or cylindrical contour is open at the frontal side, wherein a
collar is configured at the open side, 5 which collar consists of a contact
surface 25 and of a sealing surface 35. The collar has a dianmeter D1,
wherein the dianeter D1 is |arger than the dianmeter D2. In one area the

seallng surfatfapty e aacﬁppgﬁ%i%tgﬁﬁm i &genblywanitlg @@k as an

O-ring. On the nfere _ _ \ orns the 1o dianeter D2, the
frame 20 has F¥ttoRasivhaRirPeR F‘rﬂot—éﬁap@cp tora dylihdeical abbhtoutO Has da sposed.

On the side opposite the open side of the franmgé 20, at | east one opening is

provi ded, indiahséter D2. tFhef pbt-shaped &Mt\zzl@ndﬂ'ctal loontounesoppensiade of
the frame 20 as far as to the opening, in ich the filter fabric 50 is

di sposed, 15 thedrontaeside, owhergim edcolblabés canfigurechat ¢he open sidel, ow
space is at least partially filled wwth a filter nmedium 30. Figure 2 shows
the filtes 1aehich Eojlarcdnsists qfoai contadtnsarfaee 25 and wdusiseplotgof a
door actuator. The contact surface 25 of 20 the frame 20 bears partially

agai nst a coswfacednglbercaiahas a dametesiDihavieiginnhesdiamedesi n t he
seal 45 seals a pre-filtration chapber 70 5d a post-filthﬁkgon chanber 80,
cont ai ni ng f IR dis Watger dhand the b&me&eaeﬁ. 1fsiqnRe ara S8R0 has a
di aneter D1, which responds to the 25 dj ter D1 of the.filter_ 10a,
wher ei n the GUTRRRSIHNAN & saraundingises| 4% cefgtatly cofiorred a5t er
102 bosi Pe | R O%ing" On the’ CifcdmferEntigt Liifa88, Yhich "forthd"HE" B!
10 diameter D2, the frame 20 has at least one opening, in which a
filter fabric 40 is disposed. On the side opposite the open side
of the frame 20, at least one opening is provided, in which a
filter fabric 50 is disposed. From the open side of the frame 20
as far as to the opening, in which the filter fabric 50 is disposed,
15 the frame is configured to be hollow, wherein this hollow space

is at least partially filled with a filter medium 30.

Figure 2 shows the filter 10a of Figure 1 in a position inserted
into a housing 60 of a door actuator. The contact surface 25 of
20 the frame 20 bears partially against a corresponding
surrounding surface of the housing 60, wherein the seal 45
seals a pre-filtration chamber 70 and a post-filtration chamber
80, containing fluid, with regard to each other. Inside, the
housing 60 has a diameter D1, which corresponds to the
25 diameter D1 of the filter 10a, wherein the diameter D1 of the
filter 10a is configured such that filter 10a can be inserted into

the bore of the housing 60 with the diameter D1 and positioned



- 8 - therein. Furthernore, the housing 60 has an additional inside

di aneter D3, wherein the transition area of the dianeter D1 to the dianeter
D3 is configured in the inside of the housing 60 at a | ocation where the
contact surface 25 of the filter 10a pargially 5 bears against a
correspondi ng surface of the housing 60. The dianeter D3 of the housing 60
Is larger than the dianmeter D2 of the filter 10a, which thereby offers

suf ficient Sﬁﬁﬁ?‘?i@@ﬂﬁhé%@uﬁég‘ ilﬁp?g@ﬁd‘g l%'f)r ddigohal ihBRle

filtrated fl Ininto the post- ration chanber 80. Dependi ng on

a pi ston, whigiimeteFDS speRsint the¢rahsiboRc apdheof thé biaftsteradtiugs or

fluid flows in the flow direction 90 fromthe pre-filtration chanber 70

initially thtlgadianetdr D3is tedfigurad intheiinsidd bfthedhobsmgBG be filter
fabric 40, 50 into the post-filtration chanmber 80 according to the flow

di recti on 10@alocdtidn witdre thecarttadtt suifacg @ of thedikernd Oahpartiathpdi ment

of the filter 10a, nounted in a housing 60 of the door actuator, _in which
enbodi merfi t hednsaagadist: ar cempspondiog sarfacerefdherhguising. 66i dhe 3
illustrates that the filter medium 30 _fills the hollow space of _the 20
frame 20 anddiapjeier PBrafnthenbousing H0 s dargpethan tbe dignetenb20fi nt o
o be. di spl a¢bRUNERNI OB Wik HEDICRIEO0RIBrSURKISR! 5paCe Babvern ST | ow
1 ter modi UROBING,BOraRG 115 fNGra0aNIBLGTe ditsated it Aramantes i neo
e post 111 A2 haC FAHISH Hambier Bl dbEfigha s, IS witF s vt
o 2= 088 o et BREHRLEBRIATN NS ol b bfor lyinss 17,5, o,
5, IO m 30, Skl ol SRR SRE G e BRSO Sh
(£ 2,9 V2SR R WS L UaBF A ebdin) B 1he ik
filter medi upBAc 40] 80 intofthevhost-filtkaieéR chamber 80 according to the
flow direction 100a, 100b, 100c, and 100d.
15
Figure 3 shows another embodiment of the filter 10a, mounted
in a housing 60 of the door actuator, in which embodiment the
frame 20 corresponds to the frame of Figure 1. Figure 3
illustrates that the filter medium 30 fills the hollow space of the
20 frame 20 and projects from the frontal side opening of the frame
20 into the pre-filtration chamber 70. Depending on the piston,
which is disposed to be displaceable within the door actuator,
the fluid flows in the flow direction 90 from the pre-filtration
chamber 70 initially through the filter medium 30, prior to
25 flowing through the filter fabric 40, 50 into the post-filtration

chamber 80.



10 the filter fabric 40 into the post-filtration chanber 80. Figure 5 shows
anot her enbodi nent of the filter 10a, nounted in a housing 60 of the door
actuator, in which the filter 10a has the sanme structure as the filter 10a
of Figure 4 with the 15 difference that_¢he filter nedium 30, other than
filling the hollow space of the frame 20, additionally projects into the
area of the pre-filtration chanber 70. Depending on the piston, which is

di sposed to irap qgﬁgpge A alay e | [
the flow dir gﬁ??"or% %0 from ?ﬁ’g{@?'g?wﬁ?regﬂégﬁ%cﬁgﬁr%gﬂtego?g%i ﬁ?té}ﬁ;:t?gys "
through the fihl 4 HouGifigB036f the iddot actlammawhereingthe fikarnel 20rhagbric 40

into the post-filtration chanber 80. Figure 6 shows anot her enbodi nent of a
filter, the falcote-liRe comfighration) wheredh ithediltoufalic @D i didposiedr
actuator. The 25 franme 20 iS configured to be ring-shaped, wherein the
filter medi urat3least i spoeperingnofithg eircuhdesentiabisurfece.r dine filterwhi ch
is oriented to the pre-filtration chanber 70. The filter 10b - 10 -
5 medium 30 fills the hollow space of the frame 20 and terminates

flush with the exterior border of the frame 20. Depending on the

piston, disposed to be displaceable within the door actuator,

fluid flows in the flow direction 90 from the pre-filtration chamber

70 initially through the filter medium 30, prior to flowing through

10 the filter fabric 40 into the post-filtration chamber 80.

Figure 5 shows another embodiment of the filter 10a, mounted
in a housing 60 of the door actuator, in which the filter 10a has
the same structure as the filter 10a of Figure 4 with the

15 difference that the filter medium 30, other than filling the hollow
space of the frame 20, additionally projects into the area of the
pre-filtration chamber 70. Depending on the piston, which is
disposed to be displaceable within the door actuator, the fluid
flows in the flow direction 90 from the pre-filtration chamber 70

20 initially through the filter medium 30, prior to flowing through the
filter fabric 40 into the post-filtration chamber 80.

Figure 6 shows another embodiment of a filter, the filter 10b,
which is disposed in a housing 60 of the door actuator. The
25 frame 20 is configured to be ring-shaped, wherein the filter
medium 30 is disposed frontally at the side of the frame 20,
which is oriented to the pre-filtration chamber 70. The filter 10b



I s di sposed inside the housing 60 in the same way as described in Figure 2.
The housing 60 of Figure 6 has an additional dianeter, which is larger than
the dianmeter D1 of the filter 10b, wherein said | arger dianmeter of the
housing 60 is disposed in 5 the area of (yhe pre-filtration chanber 70. The
filter medium 30 is configured such that it has, at |east partially, the
sanme di aneter as the dianmeter D1 of the frane 20. Thus the filter nedium
30, at |east ; '  infdé j i |\t itskh@net er
D1 of the hodﬁﬁ%bgg,bui In or dzpé?gbpggneq\% ﬁnﬁ@%m%r\}twyga}gfr?étﬁlwﬁ%ﬁsi ng 60
in addition §§ PRite B srsedhausimg 6020F Blyurthes fhhseanestidittodli s
preferably configured to be cylindrical and, Tromthe frame 20, projects as
far as into tdignmuaterf Whichtisolargeznthein e diamétert Dilhef thetfdtemdGioym 30
projects into the area of the larger bore. On account of the ring-shaped
confi gur ati onviéreih shid flarger 2lanmeteabof théihousirg 6G isidisposed int he
central opening of the frame. Depending on the piston, which is disposed to
be di spl &sealthe awashiof thegpresfitrationahamber 70 Thieofiltar mediuwnm 30 St he

fluid flows fronlth%xfre-filtration chanber 70 initially through the filter
medi um 30, poasigwed suchgthatribigs, tatleastipadiallyadhecsame giameater

post-filtration chamgber 80. Figure 7 sho anat her e di nent,. of filter
10b, wher ei nasnthe Qiameternad 8%&"@55@”!@ -?ﬁhb‘sa@qnﬁgeﬁrf@e@&'@r' Qed
already in Fi uie 6, w%&rﬁgp he enbodi.mept, ,of the housin l.60 has,the 25
same indi vi d@l lepshdrartallys reh@9aifst the eQopsIng gwalling tecribed

"5 b 01 ol S TRt B E At B
58, 1744Fol e 80 BEUTE bl bR | WEEIAT U
T TR B Py T pep o
sctuat or. {Nerfd YrBh KAESTnd 20! bRigie st P ADIKPMG haratedtnr at on

the filter fapdrabe? 70suchthdtie fiiter mMédimcBe Hejeé into the area
of the larger bore. On account of the ring-shaped configuration

15 of the frame 20, a fabric filter 50 is disposed in the central
opening of the frame. Depending on the piston, which is
disposed to be displaceable within the door actuator, in the flow
direction 90, the fluid flows from the pre-filtration chamber 70
initially through the filter medium 30, prior to flowing through the

20 filter fabric 50 into the post-filtration chamber 80.

Figure 7 shows another embodiment of a filter 10b, wherein the
frame 20 has the same structure as the one described already
in Figure 6, wherein the embodiment of the housing 60 has the
25 same individual diameters as the those described in Figure 2.
As described in Figure 6, the filter medium 30 is disposed at the

frontal side of frame 20, wherein the filter 30 has a cylindrical



10 I n a door actuator which is adapted to open and/or close a door with a
cl oser shaft, which can be coupled to the door, having at | east one piston
i n operative connection with the closer shaft, and being di sposed in the
housing 60 to be displaceable, fluid is415 provided, preferably hydraulic
oil, wherein the fluid is provided in conjunction with a throttle valve for
danpi ng the piston within the housing 60 of the door actuator. On account

of the displ wbéecg' Sidd @y Tﬁigkﬁﬁ@ﬂcé'i tdectiohenbaysandedist

particles are produced by abrasion, are existent in the 20 fluid in

an uncontrol ﬁtmy, #e gand didrmetet benpld diametef Dhef dherfrantei200r
e

unl ess retai by“increased filtration in such a way that a reliable

functioni ng efhéfsindtioe echicdl osettionutaperse ébm2ttierdiaimeteruilpbsand
filtrating the fluid is realized by a filter 10a, 10b, which is disposed

i nsi de the hprejectstintorthet pre-filtrapiose chambiesr €6. dDepenidingnonsties are
provided within the housing 60, -12- which preferably have the sane

| ongi t udifhal pistan,ashish s sdisposeicitoi bedidipplaneaklebwithinptaeedpoE wit hi n
t he housing 60. Said two bores have different dianeter Pl, , Wwherein the
di ameter D1 iactuatgerthefluidhBowsamptthe fpw xdirgetion) 9§r roma, thePreas a

f 20, which preferably h cylindrical sh wherein the filter 10
nas & col | ar fitiARGR coAGTEE 10} itiadiReotn Tuaditey’ ARSI S0chiohy -

f 35. At the f | sjde, inm.th the col | |i.ndri cal
Shape of 10 e fioving dhrouShotneglited fabiie Bhednta e st fleionne | &°

hol l ow. In on$]ar a, 6e sealing surface 35 has a surroundi ng seal 45,
chamber .

10
In a door actuator which is adapted to open and/or close a door
with a closer shaft, which can be coupled to the door, having at
least one piston in operative connection with the closer shaft,
and being disposed in the housing 60 to be displaceable, fluid is

15  provided, preferably hydraulic oil, wherein the fluid is provided in
conjunction with a throttle valve for damping the piston within
the housing 60 of the door actuator. On account of the
displaceable disposition of the piston within the housing 60,
particles are produced by abrasion, which are existent in the

20 fluid in an uncontrolled way and result in malfunctioning of the
door actuator, unless retained by increased filtration in such a
way that a reliable functioning of the door actuator is

guaranteed.

25  For this purpose filtrating the fluid is realized by a filter 10a, 10D,
which is disposed inside the housing 60. For this purpose, two

bores of different sizes are provided within the housing 60,



preferably configured as an O-ring, wherein the sealing surface 15 35 has a
di aneter D1, which corresponds to the dianeter D1 of the housing 60 in
order to suitably assenble the housing 60 and the filter 10a, 10b. The
contact surface 25 partially bears against the corresponding surface of the
housi ng 60, which is configured at the transition area of the two
differently sized zo bores with the dianmeters D1 and D2. On the

ci rcunf er ent kxahi M ' S PIR t | t
one_open ng. TP PreReapty Have theesahierbhgiblinalexs #8 (RS, BBt osite
the open si deyigicht izedis dfo b¥ digsisicedisieaRithimthe halisingd80. Saidghi ch a

filter fabric 50 is disposed. Fromthe open 25 side of the Trane 20 as far

as to the opewiondborés Whigsle t HifféidriterdibmhetersS0Dils M2 powdrereime theane 20
is configured to be holl ow,

diameter D1 is larger than the diameter D2.

The filter 10a, 10b has a frame 20, which preferably has a
cylindrical shape, wherein the filter 10a has a collar, which
consists of a contact surface 25 and of a sealing surface 35. At
the frontal side, in the area of the collar, the cylindrical shape of
10 the frame 20 is configured to be open, such that the frame is

hollow.

In one area, the sealing surface 35 has a surrounding seal 45,
preferably configured as an O-ring, wherein the sealing surface

15 35 has a diameter D1, which corresponds to the diameter D1 of
the housing 60 in order to suitably assemble the housing 60 and

the filter 10a, 10b. The contact surface 25 partially bears against

the corresponding surface of the housing 60, which is
configured at the transition area of the two differently sized

20 bores with the diameters D1 and D2. On the circumferential
- surface, forming the diameter D2, the frame 20 has at least one
opening, in which a filter fabric 40 is disposed. On the side
opposite the open side of the frame 20, at least one opening is
provided in which a filter fabric 50 is disposed. From the open

25 side of the frame 20 as far as to the opening, in which the filter
fabric 50 is disposed, the frame 20 is configured to be hollow,



-13- wherein this hollow space is at least partially filled with a filter
medi um 30. Such a disposition of the filter 10a results in fluid-filled
chanbers 5 formng on both sides of the seal 45, which chanbers are seal ed
with regard to each other by the seal 4%g;_The displaceably disposed piston
and non-filtrated fluid are located in a first chanber, the pre-filtration
chanber 70, whereas filtrated fluid is located in a second chanber, the

post-filtrat Bﬂﬁb%ﬁgﬂﬁﬁ ﬁ@l-lo@r“ghé%gowdlwtpQﬁiélQﬁfiiléHf With & Giltepn with

the filter 1 as a configured as ring, wherein the
out si de di amphgdith 30e frane 20 corresponds to the dianeter Dl of the 15
housing 60. On its circunferential surface, said frane 20 has a seal 45,
which is preferably configured as an O-ring. Afilter fabric 50 is
preferably disposed in the centre of the frane 20. Afilter medium30 is
di sposed fro@udh a dispdsitibneofetrzofiltendiGa nestlisfinfluid-filted ichathbessed i n
the housing 60 such that the filter 20 medium 30 points into the direction
of the pistofoemihghon bothhsidies eof i the @eahdyr svhicht chrarobersamber 70.
As described in Figure

sealed” with regard to each other by the seal 45. The

displaceably disposed piston and non-filtrated fluid are located

in a first chamber, the pre-filtration chamber 70, whereas

filtrated fluid is located in a second chamber, the post-filtration

10 chamber 80.

Another embodiment of the filter is given with the filter 10b,
which has a frame 20 configured as a ring, wherein the outside
diameter of the frame 20 corresponds to the diameter D1 of the
15 housing 60. On its circumferential surface, said frame 20 has a
seal 45, which is preferably configured as an O-ring. A filter
fabric 50 is preferably disposed in the centre of the frame 20. A
filter medium 30 is disposed frontally at the frame 20, wherein
the filter 10b is disposed in the housing 60 such that the filter
20 medium 30 points into the direction of the piston and thus in the
direction of the pre-filtration chamber 70. As described in Figure
6, other than the diameters D1 and D2, the housing 60 has an
additional diameter which is larger than the diameter D1,
wherein positioning the filtker 10b is realized at the transition
25 area of the diameters D1 and D2. The larger diameter is
required to offer to the filter medium 30 free space in which the

fluid to be filtrated can flow towards the filter medium 30 in order



6, other than the dianeters D1 and D2, the housing 60 has an additi onal

di aneter which is larger than the dianeter D1, wherein positioning the
filter 10b is realized at the transition 25 area of the dianeters Dl and

D2. The larger diameter is required to_g@ffer to the filter medium 30 free
space in which the fluid to be filtrated can flow towards the filter medi um
30 in order -14- to utilize nore filtration surface of the filter nedi um

30 for filtragdingliraem rédmtﬂemdm'§uﬁ§*@§dldfe@heomtbherﬁedmﬁ 80P forhe

[
filter nedlun138ﬁ|s preéerably configure be cylindrical, wherein a

partial ar eaflﬁiaﬁhgeﬂ'ié flefid "adlithis ¥bedimertaohshetfileef A0 dhe fijterndri cal
surface of the dianeter DL of the housing 60, whereby the filter medium 30,

in addition heeditima30i ispprsferably corffigured teibe indricdly avieerin as
supported by the diameter DI. 10 Anot her enbodi nent of the filter 10b

differs fronpertiahlareadpfdiwe filterdniédium 30bbeprshagainstetheeftironegdo,
which, in continuation of its cylindrical configuration, has an additional
coni cal shapeylindrical psurfanes O%t'th& hdiameter | Dlat obrthenaheusing. 68, r d
dianeter within the housing 60, such _as described in the 15 first nti oned
enbodi nent oWherehy rtherfllieb m@dmfbb3ﬂorlagad€“tmlﬂ Hot heing disposed bt t he

filter 10b, beca se the, conic ape the filte di 30,.0f fers enough
filtration sthed @nf%lrs mﬁm %’gl%(é‘qlﬁmor%@g&y;il’]&) e[eﬂ'he seal
45, the f"tfi 10b as well forms chanbers on both its sides of the seal, in
which fluid 1-present, and the seal 45 seals said chanbers with regard to

each other. The di spl aceably di sposed piston as well as non-filtrated fluid
is provided in the first chanmber, the pre-filtration chamber 70, 25 whereby

the filtyated fimed LinB5QIFhERT o thOSHItEFNSh HAHENE" fromarrRoHirdady ati on

described filter 10b by the filter medium 30, which, in
continuation of its cylindrical configuration, has an additional
conical shape, which projects into the pre-filtration chamber. A
third diameter within the housing 60, such as described in the

15 first mentioned embodiment of the filter 10b, can be foregone
with this embodiment of the filter 10b, because the conical
shape of the filter medium 30 offers enough filtration surface for
the fluid to be filtrated.

20 On account of the seal 45, the filter 10b as well forms chambers
on both its sides of the seal, in which fluid is present, and the
seal 45 seals said chambers with regard to each other. The
displaceably disposed piston as well as non-filtrated fluid is
provided in the first chamber, the pre-filtration chamber 70,

25 whereby the filtrated fluid is provided in the second chamber,

the post-filtration chamber 80.



- 15 - If, depending on the piston disposed to be displaceable within the
door actuator, fluid is pressed in the flowdirection 90 fromthe
pre-filtration chanber 70 into the post-filtration chanmber 80, initially
the fluid to be filtrated is forcibly guyided through the filter 5 medium
30, prior to the fluid flowi ng through the filter fabric 40, 50 into the
post-filtration chanber 80 according to the flow direction 100a, 100b,

100¢c, and 10%1'-gég'%gdgﬁgmfth@%i&ohndwpﬁbééewbeegtsgﬂac%@mé withitst r at ed

in the Figures reas In the Figures 4 an , the fluid flows in

the flow dir eqei @BoP@dtuater, dldieisPprebsetl it tee fidwendieecioni 90ofrohe
post-filtration chanber 80 initially forcibly guided through the filter

medi um 30 angheyheefilteation dchemmr 706dnto Ither pbsbHiltcationi cihambyer 80,

post-filtration chanber 80. However, in Figures 6 and 7, the fluid flows in
the flow dir ¢uitiatly the fluid talbe fittratedbiy forsibhuguideddhroughfthe filters

medi um 30 and subsequently through the filter medium 30 into the

post - fi | t5 at inneditranB6r psitr o the fhadrflowing thaoughathe fitesdabricodt, filter
for the fluid to be filtrated is_ placed dovvnstreamtg‘g, fabric filters 40,
50, which 268G iinterthe pesiiltation: ehamber 8Qoascasding yto hgeflo: i ve

1 e R L R
90, fil tgr at e?lﬂ’ﬂé C“"I’Qﬁeiﬂm &'I(@F%S?Q- iy ﬂﬂS‘? Eft'SHr%?% ﬁé]c# Bfef’\g?é)'ﬁa ?LmOSO,
ptht :lﬂiv Eﬁéir—i%m'eﬁfgﬁ ?ar{fiéé‘iﬁb%cﬂ@f’c@h??% iﬁﬁhfﬁhﬂégg%%%ﬁjjgﬁéﬁ Thus
]P: is: gp, rr]‘éga: ﬁﬂﬁ%sﬁé'@ﬂ&é@‘aﬂ@%@%@@a@@bﬁ% ﬁﬁilﬂﬂ taﬁe door acgmr_, a
entire fiuldiHoRy” SOrSRY SGUBRH TRIDHGR | the °fiKel  imeofiim, o AT B
f’g’br Pgi 2{), t g ép%‘édd‘@nﬂ)'?eth%ﬁbhf thé rAterfaBRRNR0" irte tHE Pest-filtationt er

chamber 80. However, in Figures 6 and 7, the fluid flows in the

flow direction 90 initially forcibly guided through the filter

15  medium 30 and subsequently through the filter medium 30 into

the post-filtration chamber 80.

With the filter medium 30, an additional filter for the fluid to be
filtrated is placed downstream the fabric filters 40, 50, which
20 filter is configured to offer a considerably larger active filtration
surface, whereby increased particle absorption is realized within
the filter medium 30 thus reducing clogging of the filter 10a, 10b
to a high degree. The fabric filters 40, 50, which, in the flow
direction 90, filtrate the fluid, which was pre-filtrated by the filter
25 medium 30, ensure that potential fibres detached from the filter
medium 30 are prevented from reaching the throttle valve and

the choke gap.



The filter nmedium 30 may be configured as a massive or as a 10 flexible
body, wherein the filter nmedium 30 may have different contours, such as a
cylindrical contour. However, it is inportant that the filter nedi um 30
fills the hollow space of the frame 20_ai_|east partially such that the
entire fluid to be filtrated, on account of the piston which is disposed to
be di spl aceable within the 15 door actuator, initially flows through the

o i o . . .
Il ter nedi Ug‘rﬁ&% |@ghérﬂé\ﬁ Gﬁ*ét@: gﬂg??k@f fRs iidl! Wiiehofepbarzeondhd hrough

filter fabri Thus ferently sized particles are kept away

fromthe 20 mhogeimentaf the pldteh, ovAlchisadisposed 6! isefdisplaceable of the

door actuator. The illustrated enbodi ments are exanples, wherein the
embodi ment ofyithia fthiet edodPaact@ator f er Silteidi triediam p3si is | dispesed5 1t is
important that the fluid in the flowdirection 90 initially flows through a
filter medi unp3reamhthediltenfabrici40; 50, owhereirathe entive fluidf takieng
through additional fabric filters 40, 50 in the flow -17- direction 90,
\émerei n the filtrated lioitjialiodlows sbreugh thei fikepomeadivnm ngOwi PROR the
ousing 60, forns_a pre-filtratiagon chanber 70 and a post-filtration chanmber
80.  -1s- Li seaghingftbechost-iliatianschamber &0 through the flter Tabric

40, 50.

The filter medium 30 may be configured as a massive or as a

10 flexible body, wherein the filter medium 30 may have different
contours, such as a cylindrical contour. However, it is important
that the filter medium 30 fills the hollow space of the frame 20 at
least partially such that the entire fluid to be filtrated, on account
of the piston which is disposed to be displaceable within the

15 door actuator, initially flows through the filter medium 30, prior
to reaching the post-filtration chamber 80 through filter fabric
40, 50.

Thus the differently sized particles are kept away from the
20 throttle valve, which guarantees a reliable functioning of the

door actuator.

The illustrated embodiments are examples, wherein the
‘embodiment of the filter 10a, 10b offers additional possibilities.
25 It is important that the fluid in the flow direction 90 initially flows
through a filter medium 30 with additional filtration surface, prior
to flowing through additional fabric filters 40, 50 in the flow



10bfilter 5 20frame 25contact surface 30filter nedium 35sealing surface
40filter fabric |l o 45seal 50filter fabric 60housing 70pre-filtration
chanber 80post-filtration chanber 15 90fl ow direction 100afl ow direction

100bf I ow direction -17-

direction 90, wherein the filter 10a, 10b, on account of its
positioning within the housing 60, forms a pre-filtration chamber

70 and a post-filtration chamber 80.



100cfl ow direction 100dfl ow direction 20 al di aneter D2di anet er D3di anet er
-19- Patent clains 1. A door actuator for opening and/or closing a door
i ncluding a closer shaft, which can be coupled to the 5 door, and i ncl uding
a piston, which is disposed to be displageable within a housing (60) and is
in operative connection with a closer shaft, wherein the piston is in
operative connection with a hydraulic danping device, and including a
filter (10a, i ¢l 10 inside the door actuator, wherein
the filter (}éﬁ?k?@%%ﬁ%ggﬁgbpsgﬁgékgk , In which at |least one filter fabric
(40, 50) is disposed, and fluid is transported by nmeans of the displaceable
piston in at | east one flow direction (90, 100a, 100b, 100c, 100d),
characterizedQg that fifepnother filter medium (30) is disposed at the
frame (20) such that the fluid to be filtrated initially flows through the
filter medi urhQiB0), prfitterto flowi ng through the filter fabric (40, 50) in
the flow direction (90, 100a, 100b, 100c 100d). 20 2. The door actuator
according to2f) aim 1, &emecterized in that the filter nmedium (30) is
configured as a massi ve body.

contact surface

30 filter medium
35 sealing surface
40 filter fabric
10 45 seal
50 filter fabric
60 housing
70 pre-filtration chamber
80 post-filtration chamber
15 90 - flow direction
100a flow direction
100b flow direction
100c flow direction
100d flow direction
20 D1 diameter
D2 diameter

D3 diameter



25 3. The door actuator according to claiml1, characterized in that the
filter medium (30) is configured as a flexible body. - 20 - 4.The door
actuator according to claim1, characterized in that the frane (20) has a
pot -shaped or a cylindrical contour w thgan exterior walling and a bottom
5 5. The door actuator according to claim4, characterized in that at |east
one filter fabric (40, 50) is disposed in the exterior walling and/or in

t he bottom q:aﬁ§n€ "ﬁ§tuator according to claim1l1, characterized 10in
that the dianeter g§§ of the filter (10a, 10b) is smaller than the

di aneter (D3) of the housing (60). 7The door actuator according to claiml
and 4, characterized in that the frane (20) has a collar by 15neans

of which the filter (AO0ddorsadtutesefor ropenirr) iangd/or closing a door
including a closer shaft, which can be coupled to the
5 door, and including a piston, which is disposed to be
displaceable within a housing (60) and is in operative
connection with a closer shaft, wherein the piston is in
operative connection with a hydraulic damping device,
and including a filter (10a, 10b) for cleaning a fluid
10 inside the door actuator, wherein the filter (10a, 10b)
has a frame (20), in which at least one filter fabric (40,
50) is disposed, and fluid is transported by means of
the displaceable piston in at least one flow direction
(90, 100a, 100b, 100c, 100d), characterized in that
15 another filter medium (30) is disposed at the frame
(20) such that the fluid to be filtrated initially flows
through the filter medium (30), prior to flowing through
the filter fabric (40, 50) in the flow direction (90, 100a,
100b, 100c 100d).

20
2. The door actuator according to claim 1, characterized
in that the filter medium (30) is configured as a
massive body.
25 3. The door actuator according to claim 1, characterized

in that the filter medium (30) is configured as a flexible
body.



manner within the housing (60). 8. The door actuator according to claim?7,
characterized in that a seal (45) is disposed on the outer 20circunference
of the collar. 9. The door actuator according to claim1 and 3,
characterized in that the frane (20) hagga holl ow space, which is at |east
partially filled with the filter 25medium (30). -21 - The door actuator
according to claiml1, characterized in that the contact surface (25) of the

frame (20) bgars agaihg ma@@gagi@rd@g%da?mﬁﬁ efatactesizetng to

claim1, characterized in th ium (30) 1s a fabric or a

nonwoven fabric. Thejfafatapielfrapie000aga pot-shaiped orahayhintsicated in

that the filter medium (30) is a nonofilannent. The door actuator according

to claim1, charactegoptdurwitthain ekterfiofr wallingdand g Boitom. f oamed filter
material. The door actuator according to claim1 and 3, characterized in

that the section of the frame (20), in which the filter fabric (40) is
| ocated, is disposed to surround the frame (20), wherein said surrounding
section Mas &.di st andde dodreaciiaton@qasnying 16. alaimddo charagtesized cor di ng
to claim1 and 3, i ; . .

in that at least one filter fabric (40, 50) is disposed in

the exterior walling and/or in the bottom.

6. The door actuator according to claim 1, characterized
10 in that the diameter (D2) of the filter (10a, 10b) is
smaller than the diameter (D3) of the housing (60).

7. The door actuator according to claim 1 and 4,
characterized in that the frame (20) has a collar by
15 means of which the filter (10a) is disposed in a sealing

manner within the housing (60).

8. The door actuator according to claim 7, characterized
in that a seal (45) is disposed on the outer

20 circumference of the collar.

9. The door actuator according to clam 1 and 3,
characterized in that the frame (20) has a hollow
space, which is at least partially filled with the filter

25 medium (30).



characterized in that the section of the franme (20), in which the filter
fabric (50) is located, is disposed frontally at the frane (20), wherein
said section is 25oriented towards the post-filtration chanber (80). - 22
- 16. The door actuator according to claibm.1l, characterized in that the
filter medium (30) is disposed frontally at the frame (20) and is oriented
towards the pre-filtration chanber (70), wherein the frane (20) is

configured tojgbe ri Mhe fmﬁﬁdaéﬂjht@rfaéé&rdm o eldifP)l, ichabauterized
preferably in the central area of the frane ? 20) .
in that the contact surface (25) of the frame (20) bears

against the housing (60).

5 11, The door actuator according to claim 1, characterized
in that the filter medium (30) is a fabric or a non-

woven fabric.

12. The door actuator according to claim 1, characterized
10 in that the filter medium (30) is a monofilament.
13. The door actuator according to claim 1, characterized

in that the filter medium (30) is foamed filter material.

15 14, The door actuator according to claim 1 and 3,
characterized in that the section of the frame (20), in
which the filter fabric (40) is located, is disposed to
surround the frame (20), wherein said surrounding
section has a distance to the housing (60).

20
15. The door actuator according to claim 1 and 3,
characterized in that the section of the frame (20), in
which the filter fabric (50) is located, is disposed
frontally at the frame (20), wherein said section is

25 oriented towards the post-filtration chamber (80).



16.

-22-

The door actuator according to claim 1, characterized
in that the filter medium (30) is disposed frontally at
the frame (20) and is oriented towards the pre-filtration
chamber (70), wherein the frame (20) is configured to
be ring-shaped and a filter fabric (50) is disposed
preferably in the central area of the frame (20).



