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2006021 PC -1- Door Cl oser Description The invention
relates to a door closer. A door closer is known to
the expglhof@y example from 5 EP 756 663 Bl. A cam
plate unit, serving as a rotational/transl ationa
transfornmer, is incorporated in a housing of the door
cl oser. An eccentric camdisc which is rotated

t hrough the novenent of a door leaf forns the basis
for this. The camplate unit has supporting and 10
pressuffetlieol | &@sobefieserwhi ch the cam disc is non-
positively disposed. Therefore the rotational novenent
of the can1d|sc results in a translational nmovenment of
the cabescaipti@mt . Depending on the direction of
novenent, this translation produces a charging of an

15 energy accunul at or, h as, a sprin The stored
energyﬁ-g % ﬁeleaffee? E‘?rﬁ Mn@ﬁlsegf the campl ate
unit, mhich in turn produces a rotation of the cam
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t he one hand I's spring is bearing ‘agai nst

2521. ﬁg@bgémgfof:]!’we %’é# Btos@NdARNeEBBNBLiBEsafRBtsc which
is rotated through the movement of a door leaf forms the
basis for this. The cam plate unit has supporting and

10 pressure rollers between which the cam disc is non-
positively disposed. Therefore the rotational movement
of the cam disc results in a translational movement of
the cam plate unit. Depending on the direction of
movement, this translation produces a charging of an

15 energy accumulator, such as a spring. The stored
energy allows for the return movement of the cam plate
unit, which in turn produces a rotation of the cam disc
and of the drive shaft connected thereto. This rotational

movement is used to close the door leaf.

20 The door closer disclosed in the above-mentioned
European patent documentation has an energy
accumulator in the shape of a compression spring. On
the one hand, this spring is bearing against a projection
of the housing, and on the other hand, against a piston,

25  which is connected to the cam plate unit. It has proven
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25 which is connected to the camplate unit. It has
proven 2006021 PC -2 to be di sadvant ageous that the
mount i Bghe@bs pbe piston in the housing of the door

closer is very costly. On account of the projection,

agai nst which the spring bears, the only way to

i ntroduce the camplate unit and-the spring 5 is from
opposite sides of the housing. Subsequently, in a

very conplicated manner, the piston needs to be

att achée b divedvamipgenesuthat bye meansiofg ofriégs piston in
Furthernore, it is _known to connect the piston to the
cam pl Hte heusing oidassdeprLlpserda yeiy. copily. (ypeasgount
10 connection is |ess expensive than the one described,
above. Ol-loW@‘ve!?EOJE@gOn%uﬁ@iaﬁ@deNB@ésE”Q HEPPNSt dedicn the
needs to,be accessible fromthe outside. Therefore, .
Che RN HTRMCE ther Cafh Miats bt i dre spring
sur_r ound y usi dur.j.ng.the. mugating 1 ,

ot Geedl BorRrRBSE St By haap PRI S ik ddantly. in 2
housi n e : e ' d 0 I
connec?eﬂ?hg%c@%hgggeg ﬂﬁ\#’{h%u g%élspg?qugdsete%s to be
partia j [ USY

pi st on;é{%%Hc %ggﬂbﬁ%?%yg{l‘ éﬁ%&?ﬁ Egoﬁipégérh a% Ea)g élé]n‘t%gv ?he
housi ng. This 20 produces hi gh manufacturing expense

LeSve: EPRIGTmore] SeRscbasy 1 eopRstt Bedetan'ty the
obj ectcai tfletereainbyi nveahsonfte pravhdeim. This type of
10 connection is less expensive than the one described
above. However, for mounting purposes, the piston pin
needs to be accessible from the outside. Therefore, the
end of the cam plate unit can not be completely
surrounded by the housing during the mounting
15 procedure. Therefore, a very complicated, multipart
housing needs to be used, in order to be able to connect
the cam plate unit, which is already partially
incorporated into the housing, to the piston, which has
not yet been incorporated into the housing. This
20 produces high manufacturing expense resulting in

correspondingly high cost.

Based on the state-of-the-art mentioned above, it is
therefore an object of the present invention o provide a
door closer, which, at the least possible manufacturing
25 expense, guarantees a simple mounting of the individual

components.
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door closer, which, at the | east possible

manuf acturing 25 expense, guarantees a sinple nounting

of theospgdbybdual conponents. 2006021 PC -3 The

solution to the problemis achieved through the

i nventive door closer wwth the features of claiml1l.
Preferred further devel opnents-of the invention are
specified in the dependent claims 2 to 15. 5 The
inventive door closer has a drive shaft which is
connectldt® esokitibmior theafpreoilerhi ¢h ashieted atinpugh the
supported. Wthin the housing of the door closer, the
drive §hegitive dpect@sarn widanthe séeatluesh ok claim 1.
di sposed .betweepn at | east qne supporting neans and at

| east gﬁ@ﬁPﬁf%fegﬁgvﬁ[n%§ﬁ§§0§60§%%%g§%ugm?,lmﬁﬁﬂﬁéﬁ\ are

and 1 hePESTLSBUReNR ARD SIS b IS D 1O cam pl at -
uPit. A piston is located in the housing of the door

er ; 0 i st Vi :
the houtend YERINY SERPaRsarota g B Rttt Wit is
two pr Eéﬁﬁ"e%taﬁ%rp%t %ppﬁoﬂqufsaﬁ@pﬁ% ﬁ:?\s' iseldidi8bly

the camplate unit. ernore,

i nor pgn Rt At ‘W_iﬂt?ﬂnt mésh%siﬁ’@i o {98 @ﬁgrgc?@)esrer, the

hand, erates w pi st on~and,

hand, dﬁveesﬁsetsm%éhnbmeaotdl%éﬁﬁdiﬁgtvwmgsggl&%msed

the piston is forned to be nultipart.
coupl i pgtwekereat |eadt ahesigypoerting means and at least one

10 pressure means. Advantageously, the cam disc is
formed to be eccentric. The supporting means and the
pressure means are mounted to the cam plate unit. A
piston is located in the housing of the door closer for
damping purposes, which piston subdivides the housing

15 filled with a compression medium into two pressure
compartments, and is connected itself to the cam plate
unit. Furthermore, a spring is incorporated into the
housing, which, on the one hand, cooperates with the
piston and, on the other hand, cooperates with the

20 housing. Advantageously, the piston is formed to be
multipart. It has a coupling element and an exterior
element, the coupling element being, at least partially,
positively supported in a reception of the exterior
element. In order to allow for a connection between the

25 exterior element and the coupling element, the reception
of the exterior element and the external surface of the

coupling element have respecitively at least one groove.
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el enment, the coupling el enent being, at |east

partially, positively supported in a reception of the
exteri @ppgee] pAENt. INn order to allow for a connection
between the 25 exterior elenent and the coupling

el ement, the reception of the exterior elenent and

the external surface of the ceudpling el enent have
respectively at |east one groove. 2006021 PC A

retaining ring, which connects the two elenents, is (
| ocat e iT@tBHENGr 6tv@s WiNetorafimgects tthe itmcersleonents, is
the grooves, are, di sposed such that, once nounting is
conpl e[%ﬁ,fet%nrm%i PRV eEng\GONTBG ba the nnneﬂ%@n, the
piston__ 5 such as tq.be ingccessible. Wth the y ,
i nvent BUROYESr RisEISPPSEE iFHEhdéaatnaPNERe BaMNLNG IS
pl at e [ t spring.are.inserted.nto.lrhe .
housi néghﬁ%%ggé% iqg‘g Eeﬁ‘ar'gmg)ﬂﬁ?)gi@eloﬁq}?é{ V\f'{h‘f‘hlﬁrke piston
case, SPLItAG. A0S t jn a cylindrically shaped
besr | n%pephgégﬁebgi@gc%%%s‘i&éeof being delinited by a
projection of the housing. The camplate unit is

intr ode%ﬁ Y e ti08 cﬁ'éé?hgt%%% it 4 ﬂﬁ@éﬁ%ﬁ’tﬂﬂ%"t Akdgam

of the housing. Prior t accordi to tﬁe

i nvent ppite URRt e Plhat %5#2?% Has iH%%gtefg' i#8%he housing

connected to the couplin nment . di anet er

t her eofegpectiveln ftfbmhob?@tsitiet sfdes ben Qﬁ%%sé,fﬂ%gbring

both the projection and the spring. To conplete

seriied o Lhe eyl indrlcal’ y Shapec bear hg of Lhe -
haQsi rigiereminbensgr defimitéd byual pnyjestorensf theohbbsing.
The cam plate unit is introduced through the projection
from the other side of the housing. Prior to that and
according to the invention, the cam plate unit has been
already connected to the coupling element. The
15 diameter thereof is chosen such that it can be passed
through both the projection and the spring. To complete
the inventive door closer, the exterior element is
inserted into the cylindrically shaped bearing of the
housing. Upon inserting the coupling element into the
20 exterior element, a retaining ring interconnects the two
elements and thus forms the piston. Depending on the
design, the spring can be simultaneously pre-loaded
through mounting the exterior element and the coupling

element.

25 The inventive piston allows for a door closer, which has

a simple structure and an inexpensive manufacturing.
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20 exterior elenment, a retaining ring interconnects
the two elenents and thus forns the piston. Depending
on the op6kpsi @A, the spring can be sinultaneously
pre-l oaded through nmounting the exterior elenment and
the coupling elenent. 25 The inventive piston allows
for a door closer, which has assinple structure and
an i nexpensi ve manufacturing. 2006021 PC -5 The
connectik‘on between the coupling element and the cam
pl ate dnig eemnestiosalbicteteniibre topupitog pereaniend and the
these el ements into the housing. On account of the use
of a r&BANNPIRLE i WRitf eBNcA®| Terlized exiasr itor irtermarating
to 5 the coupling elenent an unassisted and automatic
connecti'&A®i 8IYURINEALIERE. (NR CGIURIRG - 119Nt ABCOINERT B USe
t he retgi ni né;{ rinqggis | ocated as, far, in tr%e I nsi de of
the pPstdn TRAINY HRINDT SRYRINGE JbSsisiteriaropiement to
outsi d coynt_,of _this type of su rt, pn _the .
onessham? %%ﬁéq@%@épta@gnﬁr@%%s%l @H&gr automatic
possi b % P n I I SROS LI .
ensur egsphe c;“odr)rr?pl Iest gfu%n%gt:ep%ﬁa?}%é]g@nghﬁc%%l ﬁ]%ent'on’
el emengp d i el : ; t :
Tnvent 12 TRai B S8 s, RREEER i fat i, the, Ifside of the
di f fer ppdtbyy €haENSIjQN aé)(]%’e 2L e ts:
can b_egconnect ed togaﬁgoﬁ%ﬁb%g e errgﬁllbsé %?E%n{ I hg otn%'de'
the si@n ddwount abt tand type BfPBApbo, O the one hand,
10 subsequent disassembly is no longer possible and, on
the other hand, this disposition ensures the complete
incorporation of the coupling element in the exterior

element.

By way of the inventive modular conception of the
15  piston, differently dimensioned and shaped exterior
elements can be connected to a coupling element.
Depending on the size, the weight and the support of the
door leaf, different energy accumulators are required
within the door closer. The diameter of the spring,
20 respectively of the housing of the door closer varies
accordingly. Independently therefrom, always the same
cam plate unit can be used with the inventive coupling
element. It only needs to be guaranteed that the
reception of the exterior element is always configured in
25 the same way. On account of this modular design, a

large amount of cam plate units and coupling elements
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door |eaf, different energy accunul ators are required
Wi thin the door closer. The dianeter of the spring, 20
respechhy@bypef the housing of the door closer varies
accordingly. I'ndependently therefrom always the sane
cam plate unit can be used with the inventive coupling
elenment. It only needs to be guaranteed that the
reception of the exterior elenent is always configured
in 25 the same way. On account of this nodul ar design,
a | ar geramsumtroofucsan phacpemddstiprdogoubki fact in which
el emrents 2006021 PC -6 can be produced, independently
from t R@GraglosEar thisewilldeeinstalbed Wtmatsly] be
installed ultimtely. Depending on the conpression
medi um.t he hgusing of the door closer is filled wth,

e i soumreos) anmdcym 1[4 b conoy oot o e g
s a 1M CORLGIOSET ol THEC,IER, thenextaligeelement must
e PR e SORICk s ThalBote & i Lecenle
Eiégiﬁ%@%?%ﬁ‘?‘? "R bR & SER TR AR ol o ater,
in par?ﬁlj%u\*ééqy b%f ﬁ%%&‘?%&%%%gg&gﬁg%agbﬁﬁ}éjgoﬁ?’.’lgmave a
Dependy e @htt Jlﬂésiigﬁ eé‘éj‘?fjthﬁpébhi@‘éé%ﬁeont Rfed %8 gas,

ri

|
el ement as wel|l as the coupling nent can be
from s¢geh,astar nl ess steel, a

10 Depending on the intended application, it has proven to
be useful, that the exterior element is hardened. In this
case, hardnesses of 45 to 65 HRC, in particular of 50 to
56 HRC are advantageous. Depending on the intended
application, the exterior element as well as the coupling

15 element can be made from steel, stainless steel, a
casting or from a plastic material. The latter ones are
particularly to be preferred if the used compression

medium is a gas.

It is likewise conceivable, that the cam plate unit and the
20 coupiing element are formed in one piece. It has
likewise proven to be convenient to use coupling
elements, which have a T-shaped cross section.
Generally, the coupling element is cylindrically formed
guaranteeing a complete positive support in the
25 reception of the exterior element. In certain applications

it is advantageous to form the coupling element like a
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casting or froma plastic material. The latter ones
are particularly to be preferred if the used

conpre diumis a gas. It is likew se

concei?g% E1P?ﬁat the camplate unit and the 20

coupling elenent are formed in one piece. It has

i kewi se proven to be conveni entr-to use coupling

el enents, which have a T-shaped cross section.

Generally, the coupling element is cyllndrlcally

f or med segiar aoit eeicytinaeronfiteved pagiy ithe sorpdirig islement
the 25 reception of the exterior elenent. In certain

appl i ci@Sors basei sudaceteywesparding ot he segupehingol a
el ement  |i ke a 2006021 PC -7 sector of a cylinder.

Accor dPH@I§, the coupling el ement has a base surface
corresponding to a segnent of a circle. The

oxtor s e cuEcHiohr e 3%93 SO G olg MERS and the
e SHE ol Al ST I A R T e
Lo, achapll M is, B RMGL MeEhB TRAIEE, EBRRSLRT axia
1 ooyl SO Sube AP LB bbb, (BUAEA' 1 ach
| gc PELTINE SRR g BESRBE oy Ubng steel,
i nt end@dhieRpki 58ht @0.forRe o Ay HBWEVEE it does not form a
10 complete ring, but is partially cut open. This allows for a
radial compression. If the retaining ring is relaxed
subsequently, this leads to a radial expansion.
Depending on the intended application, the retaining ring

may have a round, elliptically shaped or rectangular

15 cross-section. Depending on the cross-section, different
configurations of the grooves are conceivable, which are
machined into the two elements of the piston. With
retaining rings having a round cross-section, it has
proven to be useful to provide the opposite sides of the

20 grooves with chamfers. A self-locking disposition of the
retaining ring is thus achieved once the mounting is

complete.

Furthermore, it has proven to be advantageous that the
coupling element is provided with an introduction
25 chamfer, which guarantees an easy insertion of the

coupling element into the reception of the exterior
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may have a round, elliptically shaped or rectangul ar
15 cross-section. Depending on the cross-section,

di f f er egigo26@Rf i gurations of the grooves are

concei vabl e, which are nmachined into the two el ements

of the piston. Wth retaining rings having a round
cross-section, it has proven t-@-be useful to provide

the opposite sides of the 20 grooves with chanfers. A

sel f-1ocking disposition of the retaining ring is

t hus aéhesveidt.dincthisheasepimcigatisnscofmilete 40 degrees, in
Furthernore, it has proven to be advantageous that the
coupl i R@récéiant 2% pgeovB&eddagrees iwin?‘odneg'aod 26 the
chanfer, which guarantees an easy insertion of the

coupl i #@HGI’iéh%ﬂgi Pt ® ATHea eo&isingh edemeiet, dxdveipioven o

2006021 Pc -8 elenent. ln.this case, inclinations of

20 to b6 RYYBBLIAIPRUSpal e $xieTBl t8legpefdgrgesvell may
6 enenDTCREVL G obRATTET BY deark tRBodt, thee TeRRRIGH. I
e LAER 0B TR PEIE Y el LHSeRIGR Ghine
of 5 1 SPERIRS, Herheft. ARG BF S 10”15 GBS, in
have pB@YﬁBu‘é’r bgr gdvgt "’}ge\?éléégrégs' L3084t rk?{]oeve% o be

configuration of the inven oor cl oser,
pl ate gdwbrﬁg@ekngicoupling el enent are connected

10  In another configuration of the inventive door closer, the
cam plate unit and the coupling element are connected
by means of a piston pin. The latter is inserted through
openings in the coupling element and in the cam plate
unit. In order to prevent the piston pin from sliding out

15 during use, the coupling element needs to be inserted
as far into the reception of the exterior element that the
flanks of the reception, at least partially, cover the piston
pin. It is thereby ensured that the piston pin can not slide
out of its guide. However, it is likewise conceivable to

20  replace the piston pin by a rivet or a screw.

Further measures and advantages of the invention will
result from the dependent claims, the following
description and the drawings. In the drawings, on the
one hand, the existing state-of-the-art is represented

25 and, on the other hand, the invention is diagrammatically
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by nmeans of a piston pin. The latter is inserted
through openings in the coupling elenent and in the
cam pl 3p@e24pkt. In order to prevent the piston pin
fromsliding out 15 during use, the coupling el enent
needs to be inserted as far into the reception of the
exterior elenment that the flanks of the reception, at
| east partially, cover the piston pin. It is thereby
ensured that the piston pin can not slide out of its
gui de. represeniedt ins sekenaseexemaplambl entbodd®ents, in
replace the piston pin by a rivet or a screw. Further
measur ¥4ighd advant ages of the invention will result
fromthe dependent clains, the follow ng description

and th?.dramﬁngs. In the drawi.ngs, on the gne hand,
the exf4@HHg st at e- $DOWE & Cipgraspnadkalediugiratian of a

on the other hand, the _invention is diagranmticall
2006021 PC -9 represenPEdC Qﬁ%‘év@fﬁaﬁ?ﬁeﬁgwgﬂrﬁwn From the
e diments, in whi Fi e 1: ,shows a

di agrammatical ill u§%%g?F§ﬁEQ$'th door closer which is
known fromthe 5 state-of-the-art, Figure 2: shows a

di agr aptmt illu <0 ' ' .Sk

for a do@r*%?o'ser W?%?ﬁq@\ys goﬁ%@%gm‘gﬁ%ﬁg%l Ylg"f#r%&'%% of an

exterior element, L@ BANE plstGNMT 8 GbBFSeRRE! With a
t hrough the piston

coupling element and an exterior

element,
10  Figure 3: shows a cross-section through the piston
of Figure 2,
Figure 4: shows a cross-section through the piston

of Figure 2, the coupling element being

inserted into the exterior element, and

15 Figures 5a, b: show a diagrammatical illustration of an
enlarged section of possible
configuration alternatives of the grooves
of the coupling element and of the
exterior element, the retaining ring being

20 inserted.

A door closer 10 known from the state-of-the-art is
shown in Figure 1. The door closer 10 has a housing 15
into which & cam plate unit 25 is incorporated. The latter

has an opening 29 through which a drive shaft 20
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of Figure 2, Figure 4: shows a cross-section through

the piston of Figure 2, the coupling el enent being

i nsert %9030%% pcthe exterior elenent, and 15 Figures 5a,

b: show a diagrammatical illustration of an enlarged

section of possible configuration alternatives of the

grooves of the coupling el enen{p.and of the exterior

el enent, the retaining ring being 20 inserted. A door

cl oser 10 known fromthe state-of-the-art is shown in

Fi gur e protrtiiesiobhectioiver sk fhas is dousentedio ardoor ieaf,

which a camplate unit 25 is incorporated. The latter

has anVdpeni ng 2ott Hiusigatedii oh thidr ceseshdfnt @ocentrically

2006021 PC -10 protrudes. The drive shaft 20 is o

connect@dNE§ &adoodidkals IS GPRNECEEMJID (e wkivat @daiin20.

this case. An eccgntri cally forped camdisc 22 is .

connect!&tF tPIMBCHPI €adhdle RositivehandiebaroRasdlive. A

be positive and/or .non-positiye. 5 movenent of .the

doot | ?‘@@'}ﬂ%{ P6 tas gggiiﬁﬁﬁ?aéﬁetcbﬁn{o@?@ o5 the,cam

or der r fqrm ofation into a, translation,

t he caﬁ?saé s?gzqhs éﬁhci%{)s{e%l %@%@W hlﬂég @ESQM [ %HO a

means, a‘?ﬁ? (WY S 4

drive gjlrﬁa Eggnr,gil'g%gfs ogﬁ%?%ﬂgcé%ps ,eqhégt:\&%]%{bthree

disc 23,BRetaRYy PIBLAS RADALIV PFESSUFS MRS 45, 24,
If the drive shaft 20 rotates counter-clockwise, the cam

10  disc 22 presses against one of the pressure means 24,

which results in moving the cam plate unit 25 into the

frontal region 16 of the housing 15.

The rear region 17 of the housing 15 is cylindrically
formed. A spring 28, which presses against a projection
15 18 of the housing 15, is supported in the rear region.
The cam plate unit 25 penetrates through the inside of
the helical spring 28 and is connected to a piston 30 by
means of a piston pin 31. The one-piece piston 30
subdivides the housing 15 in a first 26 and a second
20 pressure compartment 27. Both compartments 26, 27
are filled with a compression medium, such as oil or air.
Opening the door leaf resulis in a movement of the cam
plate unit 25 in the direction of the frontal region 16 of
the housing 15. Thereby the spring 28 is compressed. In
25 order to return the door leaf back into the initial position
thereof, the force stored in the spring 28 is converted

into a rotational movement of the drive shaft 20. For this
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which results in noving the camplate unit 25 into the
frontal region 16 of the housing 15. The rear region

17 of ing 15 is cylindrically formed. A
springggg?ggﬂ?ch presses against a projection 15 18

of the housing 15, is supported in the rear region.

The cam plate unit 25 penetrates; through the inside of
the helical spring 28 and is connected to a piston 30
by means of a piston pin 31. The one-piece piston 30

subdi vipdeposhs theuspriadl28 bearkidgairdd W@Paomm 18 of
20 pressure conpartnent 27. Both conpartnents 26, 27
are filthedoising 1€oapdessges thedpishors Géhirds thid derection
air. Opening the door leaf' results in a novenent of
the ca®@f phat enohi of 25hen hawesidig et bi of adseuntorial this
region 16 of the housing 15. Thereby the spring 28 is
conpr eSR@YEMENR5the dyesssIiceMeanshd4dooiateetiie am disc
into t initial position thereaf, the force stored
15 he 22017 113, GRS Isn chreclion; e LCpBIMaSHIaN_ medium,
novenen% of ;the grive shaft, 20. For this 200 OZl‘EC .
pur pos8'OtH Upr tHg ZPEAHs RISSSINE t RRMP[BRNbn2Ts IS
of th ' 5 s th L stLan i_nt h
di rect ?g’ﬂ%@#%@fﬁé %ﬂ’g’q@“?ﬁ’@ r%gyg'ﬂgé@sig%%sg}@oﬂ“%%h -
this , i sure 4 t :
di's sTESErna dIQERRIEE o r elBrlieISTibP hE, seinBRebsion
medi u eeh kit cond e r 7
o ComediAnan e ORI RS PR Ry g from
- 10er eth@tsetbHEt pAb8Yure CEIMIPARMERt TP RABHES hD first
pressure compartment 26. The quantity of the volume
flow of the compression medium delimits the return
speed of the cam plate unit 25 and thus the closing

speed of the door leaf.

15 The structure of the inventive piston 30 is illustrated in
Figure 2. The cam plate unit 25, only diagrammatically
illustrated in this case, has a piston pin 31, which serves
for the connection to the coupling element 40. In the
illustrated embodiment, the coupling element 40 is

20 cylindrically formed. As explained above, the inventive
door closer 10 is not limited to this shape. The coupling
element 40 may as well consist of a segment of a solid
cylinder. It is crucial that this segment be, at least
partially, positively supported in a reception 51, which is

25 illustrated in detail in Figures 3 and 4. For this purpose,

the external surface 41 of the coupling element 40 must
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mediumin the piston 30, the conpression nmedi um from

10 the second pressure conpartnent 27 reaches the

first ,p@sspPke conpartnment 26. The quantity of the
volunme flow of the conpression nediumdelinmts the
return speed of the camplate unit 25 and thus the

cl osing speed of the door |eaf42.15 The structure of

the inventive piston 30 is illustrated in Figure 2.

The cam plate unit 25, only diagranmatically

i Il ust paesenitnat heast asetialigs thepsahoa geomztry Wy tie one
serves for the connection to the coupling el enent 40.

I n t heof itheuagepbandm afi amrexterier eE&mlemgf)@J ement

40 is 20 cylindrically fornmed. As explai ned above, the
inventive door closer 10 is not limted to this

shape. ATBEOBY@prinds RICidae K‘@tﬁ@yC@éAMﬂ'ﬂQ elemest 49. In
a segnent of a solid Ilnder ci al, t hat

this s Grepwlagy e @dll’ﬁgﬂt Q{Lﬁira i YRisy case, the
S g, A8 S IEABN o LB o2
So0601 NeRefofey lsrls ‘4 BXIBHARIrEIENTY g allpicn is
oxteriBre %ﬁgﬁ&rﬁéo tfd BB SR "R e MBynting  and
coupl '@lb%&%{l@}ﬁwoexgﬁnd‘sh% ?\”p*!'f\rey c%ﬁ’r?@é:ﬁ&ﬂ68etween

illustrate s retaining ring

suppor sl douphing eraﬁéﬁt%o Jﬁ@rﬁ%é’r@xtérkbrsellénﬁéht 50 is

exterior retaini ng ri ng
10 thereby ensured.

In order to achieve an easy introduction of the coupling
element 40 into the exterior element 50, both elements
40, 50 have introduction chamfers, as represented in
Figure 3. The coupling element 40 has an introduction
15 chamfer 43, which is provided on the side of the
coupling element 40 oriented towards the exterior
element 50. Preferably, the chamfer has an inclination of
20 to 40 degrees, in particular of 25 to 36 degrees with
regard to the introduction axis of the coupling element
20 40 into the exterior element 50. The latter one has a
chamfer 53, which results in a funnel-shaped widening
of the reception 51. It is thereby ensured that, in the
event of a not completely centred position of the cam
plate unit, the coupling element 40 is able to be easily
25 and safely infroduced into the reception 51.

Advantageously the chamfer 53 has an inclination of 5
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pressed into the groove 42 during nounting and
subsequently expands again. The connection between

t he codgpdshppee! enent 40 and the exterior element 50 is
10 thereby ensured. In order to achieve an easy

i ntroduction of the coupling elenent 40 into the
exterior elenent 50, both el enert-s 40, 50 have

i ntroduction chanfers, as represented in Figure 3.

The coupling el ement 40 has an introduction 15 chanfer
43, whieH § siggmesiedreierahdy $fd@ tof 12hdegeeepl with regard
el ement 40 oriented towards the exterior element 50.
Pref er EbIIPES CRENBHANTGENHaS iatradittliont asis of theo cowpling
40 degrees, i.n particular of 25 to 36 degrees with

r egar dStYTHE ﬁ*&t%%@ﬁ@@i BRIGNPE eheMaiel eBupl i ng

gkgnﬁgt 20 40 intg tge ag}gLi?; E:egen; go. The latter

f unnel égﬁgﬁ@?g\;zs&éﬁde BFO\{Iﬁi@Cfg}b&t}‘loW%f_xtgfiqrselement
cont r8i 3 e ddCp5oHBIIY B cHe” oy sarve oo o
sar el y S TAaneRl s LRI e R R 1K (R Afbtrated

Advant VA 3 i | nationagf
2006021 Ea P Y] o egréere‘g "@%@%ﬁ@*%f AiT6g" i3 an

degreeéxt@ﬁdﬁrfﬁéﬁéin%gwiﬁ e Vﬁﬁ@”ﬁe ewﬁ{ebﬁ’@ 42 i the

i ntroduction axis of The coupling
ext ericouplingenel&ther® od@esnftst SBear abs otbdedohibletely

both the exterior elenent

10 accommodate the retaining ring. Therefore, the groove
42 has a greater depth than the groove 52 in the exterior
element 50. The depth of the groove 52 of the exterior
element 50 should amount to approximately half the
diameter of the retaining ring 60. Once mounting is

15 completed, the retaining ring 60 expands beyond the
groove 42 of the coupling element 40 into the groove 52
of the exterior element 50. Through a corresponding
selection of the depth of the groove 52, half of the
retaining ring 60 is respectively located in both the

20 grooves 42, 52. Thus sheer forces introduced into the
retaining ring 60 through the translational movements of

the coupling element 40 can be best absorbed.

However, it is likewise possible that the groove 52 in the
exterior element 50 is deeper than the groove 42 in the
25 coupling element 40. The principle of action is still the

same. in this case however, the retaining ring 60 is not
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5 50 and in the coupling elenment 40. They serve as a
reception for the retaining ring 60. Here, in the

i |l ust pgdesh pexenpl ary enbodi nent, the retaining ring

60 is an exterior retaining ring. Thus the groove 42

in the coupling elenment 40 nust be able to conpletely
10 accommodate the retaining ring. Therefore, the

groove 42 has a greater depth than the groove 52 in

the exterior elenent 50. The depth of the groove 52

of thepestiedwiecel @neties0osiming ammentt 40, but in the
approxi mately half the diameter of the retaining ring
60. OnBECRBENDENGTithelBXiamsIreelemeartie5Petldpoimipining the
60 expands .beyond the _groove 42 of the coupling
el enenBX1PhtBSHENGr 9bv @D NG QQUP IEXE eEiRINES leABRt the

50. Through. a corres ndingT sel ection of the depth of
the groo ?lﬁ? RS d@& t'fe hq e@?%hgwm@rfﬁﬁ@ into" the
' ' 20 2, 52..
%ﬁﬁ?:ﬁéé@f\%r@ eihﬁn#@uﬁﬁél@ (H85TeRE HPer Bt 1 riiAgned

60 ' . . .
coupl 1 THeHRSRE SHHIAIN G e BT CED BuBr td Sharging fnto

i's 'ikl%"tﬁ%r%ﬁ/%sb © tdmt the groove 52 in the
: 6%

exterior el"ement i's deeper than the groove 42 in
the 25 coupling elenment 40. The principle of action is

still AhesviggdEcallh t i e v e LRt A
ring 60 iéynot ggd%oé?h%8§?§4n%§§?n§ﬁ%te é%ﬁtﬁgghﬂﬂs for

B ST EPCIL 18 RO PITET SSRGS thBecouping
10 element 40. The cam plate unit 25 is inserted into the
coupling element 40 through a guide 45. The piston pin

31 introduced perpendicularly to the direction of
movement of the cam plate unit 25, secures the
connection. In another advantageous configuration, a

15 rivet or a screw can be used instead of the piston pin 31.
Furthermore, an integral connection, in particular made

from the same material, of the cam plate unit 25 and the

coupling element 40 is conceivable.

The structure of the inventive piston 30 in the assembled
20 condition is revealed in Figure 4. The coupling element
40 is, at least partially, positively supported in the
reception 51 of the exterior element 50. When
introducing the coupling element 40 into the reception
51, the chamfer 53 has the effect of a funnel and
25 compresses the retaining ring 60 into the groove 42. As

soon as the coupling element 40 is inserted as far into
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exterior elenent 50 and the coupling elenment 40, the
retaining ring 60 is no | onger conpressed into the 5

gr oove ,gfegbfgccoupl i ng el ement 40, but is w dened

t hrough the coupling elenent 40 prior to snapping into
bot h grooves 42, 52. A cylindrically shaped notch 44,

whi ch serves for supporting thespiston pin 31, is

fitted into the coupling 10 elenent 40. The cam pl ate
uni t 251is inserted into the coupling el ement 40

t hroughha rgdeletias. SThéhat shenrpiainivg fingr 6dueedches the
perpendi cularly to the direction of noverment of the
cam pl 8énarieverss thegreovad2,domvidozxpand. e adupling
advantageous‘configur@tion, a 15 rivet or a_screw can
be use&'$NRHadbf 2lRe (PEstDHSHIAT BISMESDT thidr MEenareby
integral _connectiopn,.in. particular made fromthe sane,
mat er i Qp,nrﬁcq?ﬁife ’gﬁrﬁ”[ﬂsé?%t%ilﬁ‘ é@@’rﬁj%r@nc@o’mﬁ iGeppling
el nt.; 40 i ncei,viabl e. . The structu of the .
neont PR S0 560 a ButcSe ipEE b Carmicannested, i
reveal ' g Y upj | elLenent , 40 is, .at

| east g%FF?QE%yHH®%§F§“5§Iﬁgéd%%%ﬂ?ezﬁ?n'Fﬂ@”“ng ring 60
recept| f ermar &l t "

intr od%ﬁn@% %é\e %Eﬁ% %Shg Qﬁeﬁgﬁt%% pﬁ&@q%?%t&gggpapcrt
51, thgfahamte, fhgc af I

conpr esses theLﬁgﬁggﬁ?ﬁgﬂgpﬁd&goﬁ}ﬁbg ?ﬁgggﬁgoéggﬂégﬂ 50,

As so S ' LY i as far
into 2%8282?%% (?ai!gMdmgC?W%héq’été'mﬂ@ehh%q

10 In the reversed disposition, in which the groove 52 in the
exterior element 50 is deeper than the groove 42 in the
coupling element 40, the retaining ring 60 is first
widened upon introducing the coupling element 40 into
the exterior element 50. As soon as the coupling

15 element 40 is inserted as far into the reception 51 that
the retaining ring 60 reaches the same level as the
groove, it will regain its original diameter as far as the

dimensions of the groove 42 allow for it.

A conceptual integration of the inventive piston 30 into
20 the door closer 10 of Figure 1 will illustrate the
advantage of the invention. When mounting the door
closer 10, the cam plate unit 25 is inserted through the
frontal region 16 of the housing 15. In this case, the cam
plate unit 25 passes the narrowed cross-section of the
25 projection 18, against which the spring 28 bears. The

interior diameter of the projection 18 and of the spring
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the reception 51 that the retaining ring 60 reaches

the sanme level as the groove 52, it will expand. The
coupl i Bgyeee pENt 40 and the exterior element 50 are
thereby connected. As illustrated in Figure 4, once

the coupling s elenment 40 and the exterior elenment 50
are connected, it becones inpossible to reach the
retaining ring 60 wthout destruction. On account of

the positive support of the coupling elenment 40 in

the ex£& losetteiahisuih thatdhet coluplingneraneardt40pan be
the retaining ring. 10 In the reversed disposition, in
whi ch ph@l’@CgcﬂﬂéOSgh Ahetme. Ascerdiog ébetrentins@rition, it is
deeper . than, the groove 42 in the coupling el enent 40,

t he ret¥ERAIGRA richdnNEE Tt sina rexterigidaiemepb®0 behind the

U O S0 R o i
ot nEASEr i RoPes-Padiles FhaPenapring cfBasamealready be
61o0vescHio Al GROBLS B BASLy RLeTr ookt o
gg:g E?%@ﬁ”@?é‘?@ﬁ%?}%ﬁ&%r%Hléaé#??ffirﬁ@ik Pgﬁ%rr?ﬁié’ed-

@‘R:é’ttnb Boupy é%@m%ﬁgrhd“?é‘ ﬂhs‘éﬁée%eq%?gugﬁough

cl oser 10, e cam pl ate uni 51sinser

the fimet gher egbeptith 51t Be fHyIShR@riGr éi%rﬁa'g% 50, the

case, the cam plate unit 25 passes the narrowed

cross-Eainiony ofriridie 65 Antersihvscis. theai isdb WBidhents.

the spring 28 bears. The interior dianmeter of the

proj ecthench§ e spirind 28 psievgclosed within the housing 15
and, according to its function, can cooperate with the
piston 30, on the one hand, and with the housing 15 on

the other hand.

15 Furthermore, Figure 4 shows channels for the
compression medium 32, 33, which ensure a flow of the
compression medium between the two pressure
compartments 26, 27. Depending on the dimensioning of
the channels 32, 33 for the compression medium, a

20 change in the return speed of the piston 30 and thus of
the closing speed of the door leaf is the resull.
Furthermore, several, in particular differently
dimensioned one-way valves can be installed into the
channels 32, 33 for the compression medium. Through a

25 respective design of the valves, it is possible that the
volume flow is different depending on the direction of the

flow. In order to generate, upon opening the door leaf,
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2006021 PC -16 28 is selected such that the coupling

el ement 40 can be pushed through them According to

the inygsdehPBe it is intended to insert the exterior

el ement 50 behind the spring 28 into the

cylindrically formed region 17. In this 5 case, a
pre-|loading of the spring 28 cairal ready be achieved.

On account of the chanfers 43, 53 at both elenents of
the piston 30, an easy joining is guaranteed. Once

t he cotlpeioyvestmpadsiblE irssisiserdedrdezmanvugh thenfiow of
the reception 51 of the exterior elenment 50, the 10

ret ai nitg ePMPEEBSinNemeMnEot Int Hust sasel dhenvelume flow
Thereby the spring 28 is enclosed within the housing 3
15 andNOCAbEod S tialdN 2% upessodie. cdn theosarat glada Hunit
the piston_30 % t he one, hand, and with tpe ousi ng
15 on’ AYSSALP HenAPPES I ARG YRR & NATGENe WhBRAHaSINg
channel;s_f he ., conmpressi on nedj um 3 33, which .

en urel”ief(% of tpﬁeggt%%%&i%ﬁhlﬁa\@ h@béi%@ﬁ%tﬁ%ss‘ble
two pr : 12 epdi ng on the

ai mens SR %C TRRUNBRZ, B fdralp voug TR oW

conpression nedium a 20 change in the return speed of

the pi gy n'r?rQ% aF@sﬁ@Hﬁyefy F%{rbﬁji@bosth'ég §85F Y| s it%]’?tails a

door ledf is The r'esu nmor e, Séevera

o nerioedidterorine piamap snsugsy g tedsiig s
conpr esdiroaghethemhageuaht® direction of movement, forces
10  are introduced into the piston 30 via the cam plate unit
25 and the piston pin 31. As in particular illustrated in
Figure 4, a movement of the coupling element 40 within

the exterior element 50 results in the fact that sheering
forces act upon the retaining ring 60. The groove 52 has

15 a width larger than the width of the retaining ring 60.
Therefore the coupling element 40 has a certain play
within the reception 51. The cam plate unit 25 and the
coupling element 40 can be moved without resulting in a
movement of the exterior element 50. If however, the

20  retaining ring 60 is located at an edge of the groove 52,
sheering forces acting upon it will be the result. This is
illustrated in Figure 5a, which shows an enlargement of

a section of Figure 4, and illustrates the support of the
retaining ring 60 in particular. As can be seen, the

25 retaining ring 60 is partially supported in the two grooves
42 and 52. If a force into the direction of the arrow of

forces 70 is introduced into the coupling element 40 by
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25 respective design of the valves, it is possible

that the volune flowis different depending on the

di rect bgysoof pghe flow. In order to generate, upon
openi ng the door |eaf, 2006021 PC 17 the | owest

possi bl e resi stance on account of the flow of the
conpression nedium in this case- the volune fl ow

shoul d be as high as possible. If the camplate unit
moves into the opposite direction - nanely when

cl osi ngn&anBeodore -catne pajectinits260 #=hiretaining ring 60
sl owest possible nmovenent, requiring a small vol une
flow UFEIRGSr thipetorerl gntn dfinexiesiato@leneant 50. The
entails a noyenment of the_piston 30 within the i
housi niPPS  OThiHRIgRPIHRY cﬂgngaeiam%ea@as@st i Hie oexterior
novenen f or.c 10 ,are _introduced into the pist

Ut ettt BDe Grtet 0B s Hatrgtiehd JoRoa 1T Oad hese
i nariij.cul I rated.i.n_Fiqure a_npve t of

tne’ corBPsalee IR ES G ihrees B fherh BROE Ehustutt in

Che' Rt Tragel T o AR 356 BbodBthadegmiRg w0,
| arger than the width of the retaining ring 60.

Ther ef gy %ﬁ@m#%ﬁ@g@é%nég @Sjgﬁvén‘iﬁﬁ,agﬂggé&ﬁgmg

Wi thin the reception e un

coupl i ﬂ@geB@mhﬁéfoﬁa%” ab?oUHHe@r&‘éégééé*éﬁi{Jﬁs %hidgg it Nself-

a novenent of the exterior elenent i however ,

aroove aar ohaer  PE o e e R g ERyes
rasul t42Tlw as illustrated in Figure 5b. The two grooves 42,
52 have one respective edge 46, 56, which are oriented
parallel towards each other and have an angle of about

40 to 60° with regard to the horizontal plane. The
illustrated  disposition guarantees an optimized

15 introduction of the sheering forces into the retaining ring
60. The sheering forces result in a radial compression of

the retaining ring 60.

The retaining ring 60 intended for the inventive door
closer 10 may be both an exterior retaining ring and an
20 interior retaining ring. The exterior retaining ring
described in the exemplary embodiments is to be
considered as an example only. Furthermore, the ring
may have an arbitrary cross-section. The same applies
to the configuration of the grooves 42, 52 in the two

25 elements 40, 50 of the piston 30, wherein the grooves
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illustrated in Figure 5a, which shows an enl argenent
of a section of Figure 4, and illustrates the support
of thespsgdbabpi Ng ring 60 in particular. As can be
seen, the 25 retaining ring 60 is partially supported
in the two grooves 42 and 52. If a force into the
direction of the arrow of foreces- 70 is introduced
into the coupling elenment 40 by 2006021 PC -18 neans
of the camplate unit 25, the retaining ring 60

transf éis 38i mavheyoarbitraey eross-sectbesent h80inVBTEion
force of the spring 28, bearing against the exterior

el ementS 5@t imt@dagéi?ﬁ@tamgg!amomhm@esraﬁ CHFOT/ES.
These 5 opposite influences of forces onto the piston
30 result in a sheering force which acts upon the
retaining ring 60. in another configuration of the
invention, the retaining ring 60 may have a round
cross-section, which is self- retainingly supported at
chanf ered edges of the grooves 10 42, 52, as
illustrated in Figure 5b. The two grooves 42, 52 have
one respective edge 46, 56, which are oriented
paral |l el towards each other and have an angl e of about
40 to 600 with regard to the horizontal plane. The
illustrated di sposition guarantees an optim zed 15

i ntroduction of the sheering forces into the retaining
ring 60. The sheering forces result in a radia
conpression of the retaining ring 60. The retaining
ring 60 intended for the inventive door
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closer 10 may be both an exterior retaining ring and
an 20 interior retaining ring. The exterior retaining
ring deggdehbed in the exenplary enbodinments is to be
considereg as an exanple only. Furthernore, the ring
may have an arbitrary cross-section. The sanme applies
to the configuration of the gromves 42, 52 in the two
25 el ements 40, 50 of the piston 30, wherein the
grooves 200602 PC -19 42, 52 may have arbitrary

cross- $dst iasefaifencavenmerals s not linited to
rectangul ar or chanfered grooves. 2006021 PC -20

Liist of reference numerals 10 door closer 15 housing
16 fronthl P&RTBOSEt he housing 15 5 17 rear region
of the EPUSbEEIlS 18 projection 18 in the housing 15
20 drive sh SB9cam di sc 10 23 supporting neans 24

pressu meagns . 25 camplate unit .26 fLrst pressure
cmmmﬁﬁmt@m%@%ﬂp%ﬂﬂ§ﬁ5%@%%i nt
5 17 rear region of the housing 15

18  projection 18 in the housing 15

20  drive shaft

22 camdisc
10 23 supporting means

24  pressure means

25 cam plate unit

26 first pressure compartment

27 second pressure compartment
15 28 spring

29 opening in the cam plate unit 25

30 piston
31  piston pin
20 32 channels for the compression medium in the
exterior element 50
33 channels for the compression medium in the

coupling element 40

25 40 coupling element
41  external surface of the coupling element 40

42 groove in the coupling element 40
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15 28 spring 29 opening in the camplate unit 25 30
pi ston 31 piston pin 20 32 channels for the
conpre%§&¥21g§diun1in the exterior elenent 50 33
channel's for the conpression nediumin the coupling
el ement 40 25 40 coupling el enment 41 external surface
of the coupling elenent 40 42.groove in the coupling
el ement 40 2006021 PC 21 43 introduction chanfer at
the coupling elenent 40 44 support of the piston Din
31 45 g deirivodunticramhamfer abithe2Soupfingigernent MO
groove 42 5 50 exterior elenment 51 reception of the
exteri 64 el shpmos®f Be gistovepim 3he exterior el ement
50 53 chanfer .in the reception 51 of the exterior

el emenfrd 10980086 0sd5Ee 68 M Mdate mie252 60 retaining

' 15 70 f
N 2-6 e%rgceeof the groove 42

5
50 exterior element
91  reception of the exterior element 50
52 groove in the exterior element 50
53 chamfer in the reception 51 of the exterior element
10 50
56 edge of the groove 52

60 retaining ring

15 70 force
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2006021 PC -22- Patent clains A door closer (10)

having a drive shaft (20), which is connectable to a
door | egfsednsle rotatably supported, wherein 5 the

drive shaft (20) is connected within the housing (15)
to a camdisc (22), which is disposed between at

| east one supporting neans (23)2-and at | east one
pressure neans (24), 10 the supporting neans (23) and
the pressure neans (24) are located at a camplate

unit (PRtentaciadismen (30) for danping purposes is

di sposed in the housing (15), the piston (30)

subdi viding the housing (15) ,I\i lled with a o
conpr essi on i 5ANEAAMGIASE t Wi prieenge & oipuet sem’s (20),
(26, 27) and bei.ng connected to iehe cam plate unit

(25), a spri ngW?H@Ea d§opePRNESiabie t he oAe ®Baad, leafnhand

the piston (30) .,and, ,on the other hand, with the 20
housi ng (15), ‘%Cﬁt@tﬁpgf éHW?eaagv%efa%am i ng el ement
(40) and an exterior elenent (50), 2006021 PC -23

5 the drive shaft (20) is connected within the
housing (15) to a cam disc (22), which is
disposed between at least one supporting
means (23) and at least one pressure means
(24),

10 the supporting means (23) and the pressure

means (24) are located at a cam plate unit (25),

a piston (30) for damping purposes is disposed
in the housing (15), the piston (30) subdividing
the housing (15) filled with a compression

15 medium into two pressure compartments (26,
27) and being connected to the cam plate unit
(25),

a spring (28) cooperates, on the one hand, with
the piston (30) and, on the other hand, with the
20 housing (15),

the piston (30) has a coupling element (40) and

an exterior element (50),
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the Coupling elenment (40) is, at |least partially,
positively supported in a reception (51) of the

exteri egoggbepent (50), the reception (51) and an

external surface (41) 5 of the coupling el ement (40)
have grooves (42, 52), aretaining ring (60) connects
the coupling elenent (40) and-1dhe exterior el enent

(50) and is disposed at |least partially in the two
grooves to (42, 52) such that the retaining ring (60)

is supported Wi mouphegpermer(i3¢403ueh atslaastheartially,
I naccessi ble. 2. A door closer (10) according to claim

1, charact eri Re8!tivelyhaupnraéadi iyer tiangniien @) of the
coupling eIenenI,(éO%ALnto;thg_gxterior el enent (50),

the retaini ng FXIIP6ESMRRy cohhects the two

eLenen}s. 3. A door closer (10) 3ccordLng tﬁ one of

: 1 . . 5

Loﬁnleit ?'oﬁfof t?#ﬁsg%@?(oﬁff(éﬁéﬁ%mﬂ' fhop At sditace (41)
. 0 - 1 .

door ol oser (10, 1880 BPAp o BReme s PARL Mui oot 142,

3, characteriqgg)in that the coupling elenent (40)

can be nounted TG the camplate 25 unit (25) by neans
of a piston pin (31). 2006021 PC

a retaining ring (60) connects the coupling
element (40) and the exterior element (50) and
is disposed at least partially in the two grooves
10 (42, 52) such that the retaining ring (60) is
supported within the piston (30) such as to be

inaccessible.

2. A door closer (10) according to claim 1,
characterized in that, upon inserting the

15 coupling element (40) into the exterior element
(50), the retaining ring (60) interconnects the

two elements.

3. A door closer (10) according to one of the
claims 1 or 2, characterized in that the
20 connection of the exterior element (50) to the

coupling element (40) pre-loads the spring (28).

4. A door closer (10) according to one of the
claims 1 to 3, characterized in that the coupling
element (40) can be mounted to the cam plate

25 unit (25) by means of a piston pin (31).
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-24 5. A door closer (10) according to one of the

clains 1 to 4, characterized in that the exterior

el ementzpddp®) pci N the region of the reception (51) has

a chanfer (53), which in particular has an s

inclination of 5 to 15 degrees, preferably of 8 to 12
degrees. 6. A door closer (10)-according to one of the
claims 1 to 5, characterized in that the exterior

el ement_ (50) is hardened, in partlcular to a 10

har dneds of 45t G1B8r HRO ST e\f’iei‘r)akﬂ@{?@m!ag Har dites s 0bf the
50 to 56 HRC. 7, A door cl oser (10) according to one

of the clainsCRIMS 6| terdr sbesaicienzed imdhatibe exterior

coupling el enept ), has .an,i ntroduction chanfer
(43), 15 which® lﬁ@f(?é}[a‘«kﬂ‘{/%HQst% FEREPT it Hop F@Pe@@iquim)

door closer (1078aachidrMie e (53R WdiCRa Raticuan fas an
codol g el emohCF ROl P A8 SBogpss, tedsfEly of8 to

exterior elenemg<g§§} gave/has a rectangul ar
cross-section. 9. d%or closer (10) according to one

of the clains | to 7, characterized in that the
or 01, (42) 9A, IR oesns (ATt E iR 281 the
claims 1 to 5, characterized in that the exterior
element (50) is hardened, in particular to a
10 hardness of 45 to 65 HRC, preferably to a

hardness of 50 to 56 HRC.

7. A door closer (10) according to one of the
claims 1 to 6, characterized in that the coupling

element (40) has an introduction chamfer (43),

15 which preferably has an inclination of 20 to 40

degrees, in particular of 25 to 35 degrees.

8. A door closer (10) according to one of the
claims 1 to 7, characterized in that the groove

(42) of the coupling element (40) and/or the

20 groove (52) of the exterior element (50)

have/has a rectangular cross-section.

9. A door closer (10) according to one of the
claims 1 to 7, characterized in that the groove
(42) of the coupling element (40) and the

25 groove (52) of the exterior element (50)
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2006021 Pc 25 respectively have edges (46, 56) which
are disposed like a parallelogram 10. A door closer
(10) acoosedipg to one of the claims 1 to 9,
characterized in that the retaining 5 ring (60) is an
exterior retaining ring, in particular that the
exterior retaining ring is supported in the groove
(42) of the coupling elenent (40). 11. A door cl oser
(10) according to one of the 10 clains 1 to 10,
characterized fASPR&tiVERE hevipl eagesl dfdht FG0)whishaare
support (44) faor_the piston pin (31). 12. A door

cl oser (10) ac%@ﬁ‘%@ﬁ@dtIbk%r?ep@ﬂﬁa“ﬁ&gia%ﬁ-rrs 1to 11,
characterized in that the 15 coupling el enent (40)

and 19 ceam P! ot A8l D TIEEARES, P of e
sccor 8o, L0 OBl e &1 8Rakid e dd U e ing
Cr S oLl on. g PRODIChraf Ve opBld el SRE! i

fﬁgﬁent- 14. Apgeneufdosiiat( 1Pk agkeedbrd rbtaitsg©fring is
supported in the groove (42) of the coupling

element (40).

11. A door closer (10) according to one of the
10 claims 1 to 10, characterized in that the
coupling element (40) has a support (44) for the

piston pin (31).

12. A door closer (10) according to one of the
claims 1 to 11, characterized in that the

15 coupling element (40) and the cam plate unit
(25) are made from one piece and from the

same material.

13. A door closer (10) according to one of the
claims 1 to 12, characterized in that the

coupling element (40) has a T-shaped cross-

N
(e}

section, in particular that the coupling element
(40) has a base surface in the shape of a circle

segment.

14, A door closer (10) according to one of the

25 claims 1 to 13, characterized in that the
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25 clainms 1 to 13, characterized in that the 2006021
PC -26- coupling elenent (40) is a stanped sheet netal
part. 1%pedkidgor cl oser (10) according to one of the
claims 1 to 14, characterized in that the groove 5
(42) is disposed on the side of the coupling el ement
(40) oriented away fromthe supgért (44).

15.

coupling element (40) is
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A door closer (10) according to one of the
claims 1 to 14, characterized in that the groove
(42) is disposed on the side of the coupling
element (40) oriented away from the support
(44).



