-1 - Title: W LASER EXPOSURE OF HOUSI NGS AND COVPONENTS OF DOOR DRI VES AND
DOOR CLOSERS 5 Description The present invention relates to a door operator
or to a door closer, wherein the door operator or the door closer includes
at | east one housing, a reception and at |east one 10 piston, which is
supported to be novable in said receptioﬁﬁ'A door operator is a device for
automatically opening and closing a door. The door may be for exanple a

swi ng | eaf door e¢..a.slidiwg I r IS0 5
utilized for aut m%'cal ﬁ!/\?c%%a?méwﬁhpfmﬁswgﬁo%ﬁ%er at or
or the door closer effec ' i g into a
casing or in relation to@ME%EW§@¢m0®¥§eﬁm$p§ﬁr at or

or a door closer in such GG“E t a cylindrically shaped reception is 20
| ocated in a housing of the door operator or of the door closer. A piston
is supported to be novable in said reception. In particular in a door
closer, the novenent of the piston has the effect of tensioning a spring or
of charging & colesgtiption ener gy- accunul ating unit upon 25 opening the

door. If the door in the opened condition is released, the energy stored in
the spring or in the energy-accunulating unit is utilized to close the

door. Furthermorerhe -niasent invention relates to a door operator or to a
door closer, wherein the door operator or the door closer
includes at least one housing, a reception and at least one

10 piston, which is supported to be movable in said reception.

A door operator is a device for automatically opening and
closing a door. The door may be for example a swing leaf
door or a sliding door. A door closer, however, is only
15 utilized for automatically closing a door. In this case, the
door operator or the door closer effects in particular the
movement of a door leaf into a casing or in relation to a
casing. It is known to execute a door operator or a door
closer in such a way that a cylindrically shaped reception is
20 located in a housing of the door operator or of the door
closer. A piston is supported to be movable in said
reception. In particular in a door closer, the movement of
the piston has the effect of tensioning a spring or of
charging a corresponding energy-accumulating unit upon
25 opening the door. If the door in the opened condition is
released, the energy stored in the spring or in the energy-

accumulating unit is utilized to close the door. Furthermore,



it is known to control and to adjust the closing speed of door closers,
additionally |Iikew se the opening speed in a door operator, by neans of
sui tabl e methods, for exanple fluid displacenment throttled by nmeans of
valves. 5 The preferably cylindrically-shaped reception in the housing of

t he door operator or of the door closer pdsitively surrounds the piston,
the circunferential surface of the preferably |Iikew se cylindrically-shaped
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produced, whigh mi ght 20 negatively affect the functioning of the door
operator or of the door closer. It is the object of the invention to

Phtr oducti on, 25 (he strdcrardl comonem e herest . n b cular the
reception in the Housingofithle tdeomoperatdredngf theadaor Closeragsitivaly t he
hi gh wear resistance of the door operator or of -3-
surrounds the piston, the circumferential surface of the
preferably likewise cylindrically-shaped piston is in contact
10 with the internal circumferential surface of the reception of
the housing. Upon actuating the door operator or the door
closer, i.e. during an opening process and/or a closing
process of the door, and thereby upon moving the piston
inside the reception of the housing, the surfaces of the
15 internal circumferential surface of the reception of the
housing and the circumferential surface of the piston slide
along each other. The friction produced thereby may
generate noises which might be considered as disturbing.
Furthermore, abrasion may be produced, which might
20 negatively affect the functioning of the door operator or of

the door closer.

It is the object of the invention to provide a door operator or
a door closer of the species described in the introduction,
25 the structural components thereof, in particular the
reception in the housing and the piston being treated in a

way that the high wear resistance of the door operator or of



the door closer is increased and in that the abrasion of the door operator
or of the door closer during actuation is reduced. 5 According to the
invention, this problemis solved with a door operator or a door closer
having the features of the independent claim1 of the patent application.
Further features and details of the invention are set forth in the
dependent clains and the description. 10 The problemis sol ved by neans of
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in particular in ? lélotravi olet range. This treatnment nodifies the

surfaces of the Iré g’gtlc)n and/or of the at |east one piston in such a way

that the high wear resistance is increased and thus the abrasion is 20
reduced. For exanple irregularities of the surface -of the reception and/or

of the at |eagt &?oﬁhgnt@rtﬁgxzimpém&plﬂhis Prvblém B Selvedmittbe

provi ded for exanple in cam door closer. 25 1n a preferred enbodi nent of

the door operatoidaur eberbtorderracdoseiclosoe rawihgctte dbatbires efetiie on
and/or of the at | east one piston have been exposed to el ectromagnetic -4-

radi ati on of a puhdepesdanterclamen. didheempatestr applicdtion.elFaathenagnetic
radiation in the ultraviolet wave range. Ml ecules, in particular gaseous
nol ecul es are ut ifeatemtsasandeadetails ofcthesdnwedtiom are set Socdsdn thees such
as 5 hydrogen, argon or xenon for exanple, or a conbination of noble gas
hal ogeni des, suclfdependgohclaings ams He daseriMian de. Excinner |asers are
able to reach repetition rates of several kilohertz with pul se energies of
up to over 180 nmilli-joules. Thus making the specific treatment of netal

10 surfaces of t recept.i on .and/ or bthe at Ieﬁast done 8i stop 'possi bl e.
According to anot RIgRlaM d& 3RIVesh by meRNSOk e dOOT Operator or a

door closer of the species mentioned in the introduction,
wherein the surface of the reception of at least one housing
of the door operator or of the door closer and/or the surface
15 of at least one piston is/are treated by exposure to electro-
magnetic radiation, in particular in the ultraviolet range.
This treatment modifies the surfaces of the reception
and/or of the at least one piston in such a way that the high
wear resistance is increased and thus the abrasion is
20 reduced. For example irregularities of the surface of the
reception and/or of the at least one piston are smoothed
out. Several pistons may be provided for example in a cam

door closer.

25 In a preferred embodiment of the door operator or of the
door closer, the surfaces of the reception and/or of the at

least one piston have been exposed to electromagnetic



i nvention, the surfaces of the reception and/or of the at 15 | east one

pi ston of the at |east one housing of the door operator or of the door
closer are treated with el ectromagnetic radi ati on havi ng such an energy
density in the electromagnetic radiation, that the respective surface wll
have a modified material structure in a m%roneter 20 range, in particular
up to a depth reaching fromO0.5 mcroneter to 2.5 mcroneter, when conpared

| east one. pi st on. 10BN SIcaRuISed G GbRT [P o e EAts: prydd ",
hidher strenat oo IRt Sadinoi e kbl Wl 2hanne (e,
By means of Molecules, in particular gaseous molecules are utilized as
the laser-active medium. In this case, gases such as
5 hydrogen, argon or xenon for example, or a combination of
noble gas halogenides, such as argon fluoride or xenon
bromide. Excimer lasers are able to reach repetition rates
of several kilohertz with pulse energies of up to over 1000
milli-joules. Thus making the specific treatment of metal
10 surfaces of the reception and/or of the at least one piston

possible.

According to another advantageous embodiment of the
invention, the surfaces of the reception and/or of the at

15 least one piston of the at least one housing of the door
' operator or of the door closer are treated with
electromagnetic radiation having such an energy density in

the electromagnetic radiation, that the respective surface

will have a modified material structure in a micrometer

20 range, in particular up to a depth reaching from 0.5
micrometer to 2.5 micrometer, when compared to the rest

of the material of the at least one housing and/or of the at
least one piston. In this case, said modified material
structure has a higher strength and/or a smoother surface

25 finish than the areas of the door operator or of the door
closer which have not been treated with light. By means of

applying a high energy density into the metal surfaces of



applying a high energy density into the nmetal surfaces of - 5 - the
reception and/or of the at |east one piston, said surfaces are fused in a
m cro range. Grooves and channel s, which are produced when nanufacturing
the reception and/or the at |east one piston, are thus snoothed 5 out when
t he surface subsequently re-hardens. Furtﬁ%rnnre the crystal structure in
the nmetal is regenerated upon hardeni ng, whereby a higher strength of the
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5 out when the surface subsequently re-hardens.
Furthermore, the crystal structure in the metal is
regenerated upon hardening, whereby a higher strength of

the surface may be achieved.

10 In another preferred embodiment of the inventive door
operator or of the inventive door closer, it is provided that
the surface of the reception and/or the surface of at least
one piston are treated with such an energy density of the
electromagnetic radiation that the surfaces, on account of

15 plasma formation during the treatment in the micrometer
range, in particular up to a depth reaching from 0.5
micrometer to 2.5 micrometer, have a higher nitrogen
content than the areas of the door operator or of the door
closer which are not treated with light. When treating the

20 surfaces of the reception and/or of the at least one piston
by exposure with such an energy density, among other
things, nitrogen from the ambient air has been ionized and
has formed parts of the plasma. Upon cooling of the
plasma and thus the accompanying recombination,

25 nitrogen atoms have been introduced into the crystal lattice
of the metal, of which the at least one housing and the at

least one piston consist. The treated surfaces thus have a



content than the areas of the door operator or of the door closer which are
not treated with light. Wien treating the 20 surfaces of the reception

and/ or of the at |east one piston by exposure with such an energy density,
anong ot her things, nitrogen fromthe anbient air has been ionized and has
formed pads of the plasma. Upon cooling of® t he pl asma and thus the
acconpanyi ng reconbi nation, 25 nltrogen atons have been introduced into the
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reception and/or of the at least one piston, whereby wear

5 and abrasion during operation of the inventive door

operator or of the inventive door closer are lowered.

Furthermore, the surfaces of the reception and/or of the
surface of at least one piston of the inventive door operator
10 or of the inventive door closer may be treated with such an
energy density of the electromagnetic radiation that the
surfaces, on account of plasma formation during the
treatment in the micrometer range, in particular up to a
depth reaching from 0.5 micrometer to 2.5 micrometer,
15 may have a lower graphite content than the areas of the
door operator or of the doof closer which are not treated
with light. Structural components of a door operator or of a
door closer, in particular the at least one housing and the at
least one piston, are preferably manufactured from casting
20 materials, which are produced in particular in a grey cast
iron casting method. In this case, carbon in the shape of
graphite is added to the iron. Thereby, the cast iron
becomes very hard and is therefore very well suited as a
material for door operators or for door closers. Graphite is
25 present in the material as graphite particles. Said particles
are considerably softer than the surrounding iron. Upon

actuating the door operator or the door closer and the



5 and abrasion during operation of the inventive door operator or of the
i nventive door closer are |owered. Furthernore, the surfaces of the
reception and/or of the surface of at |east one piston of the inventive
door operator 10 or of the inventive door closer nay be treated with such
an energy density of the eIectronagnetic'ﬁédiation that the surfaces, on
account of plasma formation during the treatnent in the mcroneter range,
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Further advantages, features and details of the invention
15 will result from the following description, in which
exemplary embodiments of the invention are described in
detail, reference being made to the drawings. In this
context, the features mentioned in the claims and in the
description, individually or randomly combined may be

20 essential to the invention.

The annexed Figures and the description of the Figures are
intended for a better understanding of the inventive door
operator or of the inventive door closer. ltems or parts of
25 items, which are essentially the same or are similar, are

identified by the same reference numerals. The Figures are



15 will result fromthe follow ng description, in which exenplary

enbodi nents of the invention are described in detail,

ref erence bei ng nade

to the drawings. In this context, the features nentioned in the clainms and
in the description, individually or randonjy conbined may be zoessential to
the invention. The annexed Fi gures and théydescription of the Figures are
intended for a better understanding of the inventive door operator or of
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Figure 1: shows a perspective view of an inventive

door closer,

Figure 2: shows a perspective sectional view of a
housing of the inventive door closer

according to Figure 1,

Figure 3: shows a perspective view of a piston of the

inventive door closer according to Figure 1.

A diagrammatic perspective view of an embodiment of an
inventive door closer 1 is shown in Figure 1. In this case,

the mechanical components of the door closer 1 are

surrounded by a housing 2. The inside of the housing 2 is

accessible through a screwable terminal plate 4. Inside the
door closer 1, the mechanical components are actuated by
means of a shaft 3. A (non-visible) piston 7 is retained in a
movable manner in a reception 5 of the housing 2 and is
driven via the shaft 3. On account of the inventive
treatment of the surfaces 6, 8 of the reception 5
respectively of the piston 7, the friction between these
structural components of the door closer 1 is reduced. The
high wear resistance and the life span of the door closer 1

can be thus increased.

Figure 2:shows a perspective



housi ng of the inventive door closer according to Figure 1, 10 Figure
3:shows a perspective view of a piston of the inventive door closer ,
according to Figure 1. A diagrammatic perspective view of an enbodi nent of
an 15 inventive door closer 1 is shown in Figure 1. In this case, the
mechani cal conponents of the door closer “P-are surrounded by a housing 2.
The inside of the housing 2 is accessible through a screwabl e term nal

DS 4 s g e 008 Sl ot e RS SR SO b IR U229,
TR0 TR BotAG IPRTRALAOR Rk s B o
espect i vely of iABRLeRoof BHUEY ERRSIHERRS e ATIB b 2L

the life span of TR idasindl AFGImefaMtiAF slifdtd BCOE & Teception B are 2
P 3%

shows a di agrammati c perspective sectional view of the housing t he
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are not illustrated. The internal circunferential surface 6 o

reception 5 is 5 glegs! forviredbing Tine ifrictiohi wehém eepeeatingf thédedeorface 6
allows for reducing the friction when operating the door closer 1. Figure 3
shows a di agr anmeglosepdr.spective view of the piston 7 of the inventive door
closer 1. The toothed rack 9 nmeshes with a correspondi ngly configured part
of the shaft 3 (not shown) and effects a novenent of the piston 7 in the
reception 5 of the housing 2. In this case, the circunferential surface 8
of the piston 7 Huguseagdashows e diagrammatic perspective view of the

10 piston 7 of the inventive door closer 1. The toothed rack 9
meshes with a correspondingly configured part of the shaft
3 (not shown) and effects a movement of the piston 7 in the
reception 5 of the housing 2. In this case, the
circumferential surface 8 of the piston 7 bears against the
15 internal circumferential surface 6 of the reception 5 of the
housing 2. On account of the inventive treatment of the
surfaces 6, 8 with intensive laser light, for example in the
ultraviolet range, the surfaces are hardened, smoothed out'
and graphite particles have been eliminated. Therefore, a
20 door closer 1, and likewise an analogously configured door
operator, with such treated structural components has less

wear, lower noise development and a longer life span.

The elements illustrated in Figures 1 to 3 may illustrate a
25 door operator as well. The described advantages are the

same as those of the described door closer.



15 internal circunferential surface 6 of the reception 5 of the housing 2.
On account of the inventive treatnment of the surfaces 6, 8 wth intensive
| aser light, for exanple in the ultraviolet range, the surfaces are
har dened, snoothed out and graphite particles have been elim nated.
Therefore, a 20 door closer 1, and |ikew <8 an anal ogously confi gured door
operator, with such treated structural conponents has |ess wear, |ower
noi se devel opnent, .and |l onger life spanp. The elenments illustrated in
Figures 1 to 3 rrd'y‘siqlqﬁ@&l% %W@@%ﬁp%per ator as well. The descri bed
advant ages are the sane as those of the described door closer. -10- List
of reference nunerals |door operator or door closer 2housing 5 3shaft
4termnal plate 3feceptidooropdatoperidebdcisegral circunferential surface
of the reception 7piston

housing

shaft

terminal plate

reception in the housing

internal circumferential surface of the reception
piston

10 circumferential surface of the piston
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toothed rack



10 8circunferential surface of the piston 9toothed rack -11- Patent clains
1. A door operator or a door closer (1) having at |east one housing (2) and
at | east one piston (7) 5 which is supported to be novable in a reception

(5) of the at |east one housing (2), characterized in that the surface (6)

of the reception (5) and/or the surface (8)-of the at |east one piston (7)

has/ have been treated by exposure to 10el ectromagnetic radiation. 2. The

door operator or the dOOi” .closer (1) according to claiml, characterized in
that the el ectror%?é’!'i@‘ﬂmﬁation to which the surface(s) 15 (6, 8)

has/ have been exposed consists of the light of a pul sed exciner |aser. 3.
The door operator or the door closer (1) according to claim1 or 2,

characterized in4hat the sdtgd‘)lac(g?er@of%r d dd6r '@eseri qr) havimgdapr the

surface (8) of the at |east one ston (7) are treated t'h el ectronmagnetic

radi ation having such an|gast emelpotigivigt ()t ahteat ledst ohe pﬁﬁorﬁ&??)f t he
reception (5) and/or of the at |east oné pi'ston (7) have a 25 nodified

material strugture in thevhichr msupporiedeo be paovable an arecepdiatept h
reaching from0.5 Rmto 2.5 Rmconpared to the rest of the
(5) of the at least one housing (2), characterized
in that the surface (6) of the reception (5) and/or
the surface (8) of the at least one piston (7)
has/have been treated by exposure to

10 electromagnetic radiation.

2. The door operator or the door closer (1) according
to claim 1, characterized in that the
electromagnetic radiation to which the surface(s)

15 (6, 8) has/have been exposed consists of the light

of a pulsed excimer laser.

3. The door operator or the door closer (1) according

to claim 1 or 2, characterized in that the surface

20 (6) of the reception (5) and/or the surface (8) of
the at least one piston (7) are treated with
electromagnetic radiation having such an energy

density that the surface(s) (6, 8) of the reception

(5) and/or of the at least one piston (7) have a

25 modified material structure in the micrometer
range, in particular up to a depth reaching from

0.5 um to 2.5 um compared to the rest of the



-12- material of the housing (2) and/or of the at |east one piston (7),
wherein the nodified material structure has a higher strength and/or a
snoot her surface finish than the areas of the door operator 5or of the door
cl oser (1) which have not been treated with Iight. 4. The door operator or
t he door closer (1) according to one of the-clains 1 to 3, characterized in
that 10 the surface (6) of the reception (5) and/or the surface (8) of the
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than the areas of the do&ml&&%&ﬁs‘_%h&k&pgper hcéﬁa/%{ré@ %ltﬁ have

not been treated with i or-or or o oser (1)
according to one of the face
(6) of the reception (5)(§ cé@e]frtghgtnr ace ( Szefﬁgéaga ea oazgfpl st on
(7) have 25 geen treat egpwof htrd %69@69@?'§IJ Whu@h' praves r%lebeféh ener gy
density that the surfaces, on account of devel opnment during the
light -13- treated with light.

4. The door operator or the door closer (1) according

to one of the claims 1 to 3, characterized in that
10 the surface (6) of the reception (5) and/or the
surface (8) of the at least one piston (7) have
been treated with electromagnetic radiation of
such an energy density that the surfaces, on
account of plasma development during the light
15 treatment, in the micrometer range, in particular
up to a depth reaching from 0.5 pm to 2.5 ym
present a higher nitrogen content than the areas
of the door operator or of the door closer (1)

which have not been treated with light.

20
5. The door operator or the door closer (1) according
to one of the claims 1 to 4, characterized in that
the surface (6) of the reception (5) and/or the
surface (8) of the at least one piston (7) have
25 been treated with electromagnetic radiation of

such an energy density that the surfaces, on

account of plasma development during the light



treatnment, in the mcronmeter range, in particular up to a depth reaching
from0.5 pmto 2.5 umpresent a | ower graphite particle content than the
areas of the door operator or of the door closer (1) 5which have not been
treated with [ight.

-13-
treatment, in the micrometer range, in particular
up to a depth reaching from 0.5 um to 2.5 um
present a lower graphite particle content than the
areas of the door operator or of the door closer (1)

5 ~ which have not been treated with light.



