Title: DOOR OPERATOR AND METHOD FOR PRODUCI NG SAME Descri ption The present

I nvention relates to a door operator with a housing,

I n which a piston,

| oaded by a fluid and/or by a spring, is disposed and guided to be
di spl aceable in a piston conpartnent, wher’ein the housing, at its front

side, is sealed and closed off by a closure el enent.

The state-of-the-art

di scl oses door operatgrs, i ch screwed se n ed, which

cl oses the door ‘operaﬂ-r(bﬂea &RrQﬁEB RI'Iﬂ Qwﬁéﬂsﬁggép pI ug has a
groove, in which a seal is inserted I t ston conpartnent
wherein the screwed sealing plug is ?Lﬁgﬁ@dlﬁh £mgousi ng of the door
operator by neans of a provided thread. The state-of-the-art has the

di sadvantage that a groove for the required seal as well as a thread for

screw ng the scraégggfﬁﬁhéﬂg plug into the housing of the door operator

need to be provi

screwed sealing plug, wherein a corresponding

counter-thread needs to be provided at the housing of the door operator,

whi ch are expensive in manufacturing. - 2 -

The present invention relates to a door operator with a
housing, in which a piston, loaded by a fluid and/or by a
spring, is disposed and guided to be displaceable in a
piston compartment, wherein the housing, at its front side,

is sealed and closed off by a closure element.

The state-of-the-art discloses door operators, in which a
screwed sealing plug is used, which closes the door
operator at its front side. This screwed sealing plug has a
groove, in which a seal is inserted for sealing the piston
compartment, wherein the screwed sealing plug is screwed
into the housing of the door operator by means of a

provided thread.

The state-of-the-art has the disadvantage that a groove for
the required seal as well as a thread for screwing the
screwed sealing plug into the housing of the door operator
need to be provided at the screwed sealing plug, wherein a
corresponding counter-thread needs to be provided at the
housing of the door operator, which are expensive in

manufacturing.



Anot her di sadvantage of the known door operators is that, when nounting the
door operator, the working step of screwi ng the screwed sealing plug into

t he housi ng of the door operator requires a certain period of time, which
resul'ts in considerabl e nounting costs whehr cal cul ati ng the annual anount
of door operators. Therefore, it is the object of the present invention to
provide a closure elenment for a housing of a door operator, which has a

si npl e st ruct ur e Anetheredisadvantage @iﬂh&aknomm saoreapgratorsoisnthaty a
sealing manner. This problemis solved based gn a door operator accqrding
to the generic pd¥heBf nEPHNENG it?iec&qqrn&w@tm,t Hh@héNQ'ﬁﬁﬂQctSéepz g
features. Advantageous fupther deve opmints f t.h? ip]ve tion are, indicated
in the dependent S4&Wi89 h?ﬁﬂ@“‘@éi@,eacmi vgrinte thes neusiad Hf the i dea
that the closure pf a door .operator, after unting the uired structural
conponents, is réj;?QEe%P%@tQPCB%QW,rQ\‘?hiachc‘?'gg%uﬂ?aedmpfrngg'ﬂg’ oWhiCh 501 “and
a seal in a l|leak = fr e L1 | | G ' f e r
oporator rema n (EaHEan HOsIdetabie toblinfing Este B RuEiudi, 1o

seal ingly cl oses g, AeHHnEbf HBGr LBraftBRS 2t o

Therefore, it is the object of the present invention to
provide a closure element for a housing of a door operator,
which has a simple structure, is inexpensive to

manufacture and easy to mount in a sealing manner.

This problem is solved based on a door operator according
to the generic part of claim 1 in conjunction with the
characterizing features. Advantageous further
developments of the invention are indicated in the

dependent claims.

In this case, the invention is based on the idea that the
closure of a door operator, after mounting the required
structural components, is realized by a cover, which is
mounted by means of a tool and a seal in a leakage-free
position, in which the functions of the door operator remain

unaffected.

The invention includes the technical teaching that a closure

element is configured as a dome-shaped cover, which, on



The inventive enbodi nent has the advantage that a geonetrically sinply
configured and thus inexpensive structural elenment can be utilized for

cl osing the housing of the door operator. It is |ikew se advantageous, if
t he housing has an opening with a dianeter3-which forns a cylindrically
shaped surface within the housing. For installing the cover, sinply
configured tools can be used, wherein the cover is disposed to be recessed
in the housing a@caoiintcobplastiedefermation sealigly sjesasdhelbesisingr ef or e
not include any pr.0 ruging portions at the door operator. It is |likew se
advant ageous, if QfHBEHQObOREIA@F-t ment, in which the piston is di sposed,
has a dianeter which forns a cylindrically shaped surface within the

housi ng. Thus a geonetry, which is required for the door operator, is
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way, the cover i qhée(g@bpggeirgt(p‘qsi tion for closing.

It is likewise advantageous, if the housing has an opening
with a diameter which forms a cylindrically shaped surface
within the housing. For installing the cover, simply
configured tools can be used, wherein the cover is
disposed to be recessed in the housing and the closure
element of the door operator does therefore not include any

protruding portions at the door operator.

It is likewise advantageous, if the piston compartment, in
which the piston is disposed, has a diameter which forms a
cylindrically shaped surface within the housing. Thus a
geometry, which is required for the door operator, is utilized
for mounting the cover, whereby the functions of the door

operator are guaranteed.

If is furthermore advantageous, if a surrounding groove for
a seal is disposed at the transition of the opening to the
piston compartment. The thus disposed groove allows for

mounting the required seal in a simple manner.



It is Iikew se advantageous, if a surrounding surface, which serves as a
support for the cover, is disposed at the transition of the groove to the
pi ston conpartnent. It is thereby easy to insert the cover into the opening
and to bear against the surrounding surface. It is advantageous, if the
cover rests on the surface and, after the plastic deformation, protrudes
with its border at |east partlally into the groove and thereby deforns the
seal . On account lbis likewisasadvantageous,iibthediametes\wafithe apeaingriaal

di anmeter of the cover, which becones |arger, extends into the giroove
whereby the seal laEgeethanrdhendiameteneithenpistonacompantment. Tankiser

preferred enbodi nent 's, i f the cover consists of a tallic material .
| nt ernal pressur %A}y |CI0VQF Iaﬁe&mﬁlmgmn&ép&%ng whi ch need to be

absorbed durably by the cover, in order to ensure the | eakage-free
functioning of the door operator which fact is guaranteed with a netallic

of the cover 15 !'R{éw'§%P%¢vﬁefa?£é<§ﬁéd32%8282@@@8ﬁfé Rl
di fferent shapes, 'S elr_?géacénggg rrf nl‘@)roéhé %cal%lgﬁ |'§h d118§8§§ '[h(ﬂr\gf ore a

cost - advant ageous S 1 e ew se ageous | f

the tool b | I
i set hg(r)ebflagi sgogt}é% ?@eqﬁreg@égsg%}é\% [ﬁpl{ﬁ ng of Hgémr%glgp-e[?ai?gr ostre
ihereby protrudl MAeTEbycbHSY 1S iASER " Gomepiis (e priiAgsaRg @b the

door operator and be preferred for visual
bear against the surrounding surface.

It is advantageous, if the cover rests on the surface and,
after the plastic deformation, protrudes with its border at
least partially into the groove and thereby deforms the seal.
On account of the plastic deformation of the cover, the
external diameter of the cover, which becomes larger,
extends into the groove, whereby the seal is deformed by

the cover in a sealing manner.

Another preferred embodiment is, if the cover consists of a
metallic material. Internal pressures prevail in an operating
door operator, which need to be absorbed durably by the
cover, in order to ensure the leakage-free functioning of the
door operator, which fact is guaranteed with a metallic
material in conjunction with the appropriate characteristics

and dimensions of the cover.



The invention of a preferred enbodinent wll be illustrated in nore detail
based on the follow ng Figures and the description thereof, in which:

Figure 1. shows a diagrammatic illustration of the housing of a door
operator with a tool for deform ng the cower, Figure 2: shows a detailed
view X of Figure 1, Figure 3: shows a diagrammatic illustration of the

housi ng of a door operator, in which the tool has started to deformthe
cover, - 6 - Fidtris furtheomore didvgmdageous,i ifl the reeabrhas differentsi ng of
a door operator, in which the tool has _reached its end position and has

t hereby pl ast i calshaprs orprefetaklycarerO-ring or a seal with 4 edges.

Therefore a cost-advantageous sealing can be utilized.

It is likewise advantageous, if the tool can be at least
partially introduced into the opening. The closure is thereby
disposed to be recessed in the housing of the door
operator, whereby protruding structural elements are
avoided at the housing of the door operator and, which is to

be preferred for visual reasons.

The invention of a preferred embodiment will be illustrated
in more detail based on the following Figures and the

description thereof, in which:

Figure 1. shows a diagrammatic illustration of the
housing of a door operator with a tool for
deforming the cover,

Figure 2: shows a detailed view X of Figure 1,

Figure 3: shows a diagrammatic illustration of the
housing of a door operator, in which the tool

has started to deform the cover,

Figure 4. shows a detailed view Y of Figure 3,



Figure 6: shows a detailed view Z of Figure 5. The end area of the housing
40 of the door operator is illustrated in Figure 1 and 2. The housing 40
may be configured as a round, oval or rectangular hollow cylinder, in which
a piston 20 is disposed and guided to be -@i-spl aceabl e, whereby it is | oaded
by fluid and/or by a spring. The piston conpartnent, in which the piston 20
is disposed, has a dianeter B. At one end, the housing 40 has an opening 50
with a dianeter Akigaretdie shbws tae diagrangmadic n ilustratioa obft Hiveopeni ng
50, a surrounding groove 35 is machined into the wall of the housing 40. A
seal 30 is inserted into tiausingooé @sdoonoprraterein Avhich Hheo;t@ﬁPng 50
is larger than the dianeter B of the piston conpartnent. A ring-shaped
surface 45 i s thereby creaf@$ é@aﬁh@fgﬂ’@o@é‘,d positientagd: hasgthergy ds t he
openi ng 50, which surface Eﬁéves @iﬁﬁg abutppnt for a cover 10. - 7 -
dome- shaped in a convex mamaslicad OfMEGLINR COYET, nanel y towards the
openi ng 50. The cover 10 is plastically defornmed by nmeans of a tool 25 in
such a way that the dianeter of the cover 10 becones |arger and the cover

with its border .es, i@l i groove 35. In this
case, the tool 2@%@%deéﬁ%wé%@g{ﬁé@aﬁéwys%ﬁ%@ﬁ% ce 15 of the cover
10, until it contacts the cover 10. For an additional support of the cover
10, the piston 20 is positioned such that its front surface is disposed in

the area of the Wﬁw'ﬁg@pﬁfbéﬁf & Héusiﬁg’r@@yof the Héb?rgﬁtbhétbroﬁef ation

is assisted in that t cover 10 is prevented from slipping roug
caused by an abr ypistrated Si'nO'Fighréhq M- 3haped PR(AING040 Whakeibe t he

cover 10 may abut agai nst the piston 20.
configured as a round, oval or rectangular hollow cylinder,
in which a piston 20 is disposed and guided to be
displaceable, whereby it is loaded by fluid and/or by a
spring. The piston compartment, in which the piston 20 is
disposed, has a diameter B. At one end, the housing 40

has an opening 50 with a diameter A.

At the end of the housing 40 in the area of the opening 50,
a surrounding groove 35 is machined into the wall of the
housing 40. A seal 30 is inserted into this groove 35. The
diameter A of the opening 50 is larger than the diameter B
of the piston compartment. A ring-shaped surface 45 is
thereby created at the groove, at the front side towards the
opening 50, which surface serves as an abutment for a

cover 10.

For closing the door closer housing, the cover 10 is placed

into the opening 50 on the surface 45. The cover 10 is



In Figures 3 and 4, the force F of the tool 25 has started to act upon the
done-shaped surface 15 of the cover 10, wherein the border of the cover 10
al ready partially extends into the groove 35 and thereby deforns the seal
30. In Figures 5 and 6, the tool 25 has r-dached its end position and has

pl astically defornmed the cover 10. The cover 10 nmay abut agai nst the piston
20, wherein the cover 10 deforns the seal 30 such that the seal 30, in

conj uncti on w t h ddraeeshapetojn & liannwex anbealeigtowards dbe oudside t+he

pi ston conpartnent, the housing 40 and the opening 50. - 8 - Subsequently,
the tool 25 is gunam@lwtmwardsﬂbedppanméﬂd renoved from the door closer.
Prior to closing the housing 40, initially the required structural
conponents of the door operator, which are necessary for the proper
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prefornmed cover I's inserted through the 'opening 5 ousi ng 40 as
far as to the pl A ghtik Recontdads @hédScoVee 1. S 6F ardadelttdnalshpport

dome- shaped surface 15, wherein the cover 10 is inserted onto the surface

45 of the housi npfithe covarh 19, vile ipistort IR0 donpositiaret sudladhat Sts
protrudes at |east partially fromthe housing 40 to the outside. The

pref ormed cont oufranit seface ds dispesedain the avcasof dhiee ridig-shapead ace t he
cover 10 through the opening 50 of the housing 40 onto the surface 45,
because the extersuaface et thesebyhthe ahefosmaléon aperation iis assisted t han
t he opening 50 of the housing 40. Subsequently, a toql 25 is noved towards
t he in that the cover 10 is prevented from slipping through —

caused by an abrupt reversion of the dome-shaped cover

10 — wherein the cover 10 may abut against the piston 20.

In Figures 3 and 4, the force F of the tool 25 has started to
act upon the dome-shaped surface 15 of the cover 10,
wherein the border of the cover 10 already partially extends

into the groove 35 and thereby deforms the seal 30.

In Figures 5 and 6, the tool 25 has reached its end position
and has plastically deformed the cover 10. The cover 10
may abut against the piston 20, wherein the cover 10
deforms the seal 30 such that the seal 30, in conjunction
with the cover 10, achieves a leakage-free sealing of the

piston compartment, the housing 40 and the opening 50.



- 9 - done-shaped surface 15, wherein the tool 25 exerts a force F onto the
done-shaped surface 15, which ensures that the cover 10 is plastically
deforned. In this case, up to a final position, the tool 25 exerts a force
F onto the cover 10, wherein the final posi-tion of the tool 25 is reached,
as soon as the cover 10 is plastically deformed and has deforned the seal
30 in the groove 35 in a sealing manner, wherein the cover 10 may find
support at the piSubseglentlyethedoot25és quidedt@uhof theaopening @ndh is
conceived in that this external diameter can pass through the opening 50 of
t he housing 40. Iremoveddram thendooswaloseo. ext ends at | east partially into
t he groove 35, because on account of the action of the force of the tool

25, the external dianeter of the cover 10 becones | arger, wherein this
external dianeter_is then |arger than the opening 50 of the housing, 40. The
cover 10 is thus i@kt I¢arclgsiags 6#"@‘90"‘@%3@19&4@ s'ﬂ"@ﬁﬁ)éné'?et seasied to the

preformed contour ,is prevented. The enlargenent of the external, dianeter of
the cover 10 in (%FH@EI(E@‘ drPRANEMs dggttﬂeodqqqre %Q%\Iehsél\/ﬁ@h@@ei n the

The seal §8f and TREEAY 1 tharPcer R GfFER, oF then el detense- co
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of a door operator can be se f in a leakage-f manner by

neans of a cover Hds Nsgfaicendbi Whivhtis foraesd B3Ptk yroese BB and by

correspondi ng groove 35.
the piston compartment, in which the piston 20 is disposed
to be translationally movable, as well as by the opening 50
into which the cover 10 is inserted. In this case, with one of
its front sides, the piston 20 is positioned on a level with the
surface 45 and is maintained in this position. Once the seal
30, preferably an O-ring, is inserted into the groove 35, the
dome-shaped and thus preformed cover 10 is inserted
through the opening 50 of the housing 40 as far as to the
plane of the surface 45. The preformed cover 10 has a
dome-shaped surface 15, wherein the cover 10 is inserted
onto the surface 45 of the housing 40 in such a way that
the dome-shaped surface 15 protrudes at least partially
from the housing 40 to the outside. The preformed contour
of the cover 10 is required so as to be able to place the
cover 10 through the opening 50 of the housing 40 onto the
surface 45, because the external diameter of the dome-
shaped cover 10 is smaller than the opening 50 of the

housing 40. Subsequently, a tool 25 is moved towards the



-11- List of reference nunerals 10cover 15done-shaped surface 20pi ston
25t ool 30seal

dome-shaped surface 15, wherein the tool 25 exerts a
force F onto the dome-shaped surface 15, which ensures
that the cover 10 is plastically deformed. In this case, up to
a final position, the tool 25 exerts a force F onto the cover
10, wherein the final position of the tool 25 is reached, as
soon as the cover 10 is plastically deformed and has
deformed the seal 30 in the groove 35 in a sealing manner,
wherein the cover 10 may find support at the piston 20.
The tool 25 has an external diameter, which is conceived in
that this external diameter can pass through the opening
50 of the housing 40. In this case, the cover 10 extends at
least partially into the groove 35, because on account of
the action of the force of the tool 25, the external diameter
of the cover 10 becomes larger, wherein this external
diameter is then larger than the opening 50 of the housing
40. The cover 10 is thus plastically deformed so that its
tendency to revert to the preformed contour is prevented.
The enlargement of the external diameter of the cover 10 in
conjunction with the depth of the groove 35 resulits in the
cover 10 deforming the seal 30, which is located in the
groove 35, wherein the seal 30 and the cover 10 seal the

piston compartment in a leakage-free manner.

The cover 10, as a closure of the door closer, is
permanently disposed in this position, wherein an
inexpensive cover 10 is utilized and mounting requires very

little time.



35groove 40housi ng 45surface 500peni ng Adi aneter di aneter
-10 -

Obviously, this type of closure can be likewise utilized at
the side of the door operator where the spring
compartment of the door operator is located. Thus, the
spring compartment of a door operator can be sealed and
closed off in a leakage-free manner by means of a cover
10 in conjunction with a seal 30 disposed in a

corresponding groove 35.



-12- Patent clainms 1. A door operator including a housing (40), in which a
pi ston (20), |oaded by fluid and/or a spring, is disposed and guided to be
di spl aceable in a piston conpartnent, wherein the housing (40) at the front
side is closed off and seal ed by neans of1a-closure el enent, characterized

in that the closure el enent

is configured as a done-shaped cover (10),

whi ch, on account of plastic deformation, closes the housing (40) in a
seal i ng manner. Llish aoforeferperce pumecealsli ng a housing (40) according to
claim1l1, characterized in that the housing (40) has an opening (50) with a
di aneter (A). 3. A door operator including a housing (40) according to
claim?2, characterized in that the dianeter (A) fornms a cylindrically
shaped surface witthi n t heowetsi ng (40). 4. A door operator including a

‘housing (40) according tqQ claim1
conpartnent, in Wi ch thdom%-tth’i

20
25
30
35
40
45
50
A

B

piston
tool

seal
groove
housing
surface
opening
diameter

diameter

Red

characterized in that the piston
BUrtAGR sposed, has a dianeter (B).



-13- A door operator including a housing (40) according to claim4,
characterized in that the dianeter (B) forns a cylindrically shaped surface
wi thin the housing (40). 6. A door operator including a housing (40)
according to claim2, characterized in tha2-a surrounding groove (35) for a
seal (30) is disposed at the transition of the opening (50) to the piston

conpartnent. 7. A door operator

I ncl udi ng a housing (40) according to claim

2 and 4, charact Patent clainhat the diameter (A) is wider than the dianeter
(B). 8. A door operator including a housing (40) according to claim®6,
characterized in that a surrounding surface (45), which serves as a support

for the cover (10), is disposed

pi ston conpartnent-. 9. AAIESOrRRerter ingldinong housing

to claim1l and 8, characteri zed

at the transition of t he({gori)o_ve 35% to the
40) W, rding

i hat th over. (10),rests on the rface
95y ot et he o e PISLI(A0) Haded: B diuich ANAUEE A gl st o

the groove (35) with itscﬁé)[:r)ggé

d*%hd "§LTRE 9% °bT GiBIE8able Ok a

piston compartment, wherein the housing (40) at
the front side is closed off and sealed by means of
a closure element, characterized in that the
closure element is configured as a dome-shaped
cover (10), which, on account of plastic
deformation, closes the housing (40) in a sealing

manner.

A door operator including a housing (40)
according to claim 1, characterized in that the

housing (40) has an opening (50) with a diameter

(A).

A door operator including a housing (40)
according to claim 2, characterized in that the
diameter (A) forms a cylindrically shaped surface
within the housing (40).

A door operator including a housing (40)
according to claim 1, characterized in that the
piston compartment, in which the piston (20) is

disposed, has a diameter (B).



-14- 10.A nethod for closing the front side of a housing of a door operator
according to the clains 1 to 9, characterized in that the donme-shaped cover
(10) is placed onto the surface (45), the piston (20) is positioned such
that the front surface thereof is |ocatedi8n the area of the surface (45),
a tool (25) plastically defornms the cover (10), such that the border
thereof, at least partially, penetrates into the groove (35) and deforns a
seal (30) disposdd thereifn. door operator including a housing (40)
according to claim 4, characterized in that the
diameter (B) forms a cylindrically shaped surface

within the housing (40).

6. A door operator including a housing (40)
according to claim 2, characterized in that a
surrounding groove (35) for a seal (30) is
disposed at the transition of the opening (50) to

the piston compartment.

7. A door operator including a housing (40)
according to claim 2 and 4, characterized in that

the diameter (A) is wider than the diameter (B).

8. A door operator including a housing (40)
avccording to claim 6, characterized in that a
surrounding surface (45), which serves as a
support for the cover (10), is disposed at the
transition of the groove (35) to the piston

compartment.

9. A door operator including a housing (40)
according to claim 1 and 8, characterized in that
the cover (10) rests on the surface (45) and, after
the plastic deformation protrudes at least partially
into the groove (35) with its border and thereby

deforms the seal (30).



11. A method according to claim 10, characterized in that the cover (10)
consists of a netallic material. 12. A nethod according to claim 10,
characterized in that the seal (30) has different shapes, preferably an
O-ring or a seal with 4 edges. 13. A nethod-according to claim10,
characterized in that the tool (35) can be introduced into the opening

(50) .

10.

11.

12.

13.

A method for closing the front side of a housing of

a door operator according to the claims 1 to 9,

characterized in that

the dome-shaped cover (10) is placed onto the
surface (45),

the piston (20) is positioned such that the front
surface thereof is located in the area of the
surface (45),

a tool (25) plastically deforms the cover (10),
such that the border thereof, at least partially,
penetrates into the groove (35) and deforms a

seal (30) disposed therein.

A method according to claim 10, characterized in

that the cover (10) consists of a metallic material.

A method according to claim 10, characterized in

that the seal (30) has different shapes, preferably

an O-ring or a seal with 4 edges.

A method according to claim 10, characterized in
that the tool (35) can be introduced into the
opening (50).



