-1 - Title: Door closer Description The invention relates to a door closer
according to the generic part of patent claim1l. Mst of the tine,
spring-hydraulically operating door closers are utilized for the controlled
cl osing of door systens. During the nmanual 1openi ng operation, the door

cl oser shaft is rotated via an arm assenbly, and furthernore an energy
accunmul ating spring is pre-loaded via a drive device in the door closer.

For the closing operation, the energy accunul ating spring relaxes and, via
the drive device of the door closer and the arm assenbly, pushes the door

back into its zer .G%si i on Wi thout any external energy. So as not to have
this operation héﬁ% a E@oﬁﬁﬁ very fast, the entire spring force of
the energy accunul ator in the door closer is alnost conpletely absorbed by

a hydraulic danpi ' During the closing operation, as a function of
t he piston surfac[@,gsﬂiﬁﬁﬁﬂ C pressure, corresponding to the spring force,

builds up in the pressure nmedium conpartnent of the danping device, which

pressure keeps the,sYRHRIAGON T PEIGESs IS5 dbBr EGErPEcdBrdinig o™ the

generic part of patent claim 1.

Most of the time, spring-hydraulically operating door
closers are utilized for the controlled closing of door
systems. During the manual opening operation, the door
closer shaft is rotated via an arm assembly, and
furthermore an energy accumulating spring is pre-loaded

via a drive device in the door closer.

For the closing operation, the energy accumulating spring
relaxes and, via the drive device of the door closer and the
arm assembly, pushes the door back into its zero position

without any external energy.

So as not to have this operation happen abruptly and very
fast, the entire spring force of the energy accumulator in
the door closer is almost completely absorbed by a
hydraulic damping device. During the closing operation, as
a function of the piston surface, hydraulic pressure,
corresponding to the spring force, builds up in the pressure
medium compartment of the damping device, which

pressure keeps the system of forces almost in equilibrium.



A controlled low fluid backflow fromthe pressure conpartnent into a
reservoir space of the door closer is adjusted by neans of a regul ating

val ve. A slight inbalance of the ratio of forces is thereby created,
whereby the door closes relatively slowy-as a result of the spring forces.
Wth just one regulating valve for the entire door closing procedure from
any door angle, it is possible to adjust also only one constant cl osing
speed until the door has reached the closed position. So that the door does
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t he di sadvant age ©of "réquiri ng an unnecessar he "entire

cl osi ng_ oper al| orbeR WIHRlcPSIoWREAL B BGK BTt rifpdBryet eauent od

doors, this tinme frame is ver ause often the door |eaves do
not return any nore conpletely into the - 3 - zero position. Mreover, at

| ow out si de tenpanatifgst driw regudatihgsvabyedor dhenantre ddoer slostigect

because of higher | osSes of heating energy. Especially with el evator
systens, each sequutedurflidrnamy doarsangle, irds gossible ¢om@ajustalsdoor
doors results in a longer waiting time for the users on each floor, because
the el evator car amaly oneycorstantatiosingspeed untddbe dger bas reachsadd.
Sinply increasing the closing speed is not possible especially in this

appl i cation case ther cloged positiony Sectiatctie deghaloesasnot| isipaect taeors are
equi pped with limt switches and autgmatic door |atches for the closed
position, a |eaf haslin dfesaatatathe @Robiframeow raashing heed,
woul d extrenely iqterfere wi.t h tﬂg cg%krol Tequences and result ,in

mal f uncti oni ng ofCIPREdeRPFIOLY sthe ealire £IQEINhPIARIWE Jaeerisr &2 on
range can achieVﬁ t he sal ution  of tgis Broblen1 wherein the speed of the
door is strongly Q?@r'é‘t%&%ﬂ&)”@ RENEEE: r eachi ng the zero position,

such that the door is able to ultimately close slowy. This second cl osing
thereby possi bl o DEPEAIEe oL HiFstialebipl, ST ShEPHdR rovEBYe  hGer aoi v
faster, which clegpl ¥ HROGHRNThENSeBNhY &I&hRTHtBI tARCHRIIrOWll bounce
back from the frame in the event of a too fast closing, and
partially pop open again. Thus, a swinging movement

might occur, until the door reaches the complete resting

position.

However, a slowly regulated closing speed, intended to
prevent the above effect, has the disadvantage of requiring
an unnecessary long time for the entire closing operation
from wider door opening angles. With highly frequented
doors, this time frame is very important, because often the

door leaves do not return any more completely into the



- 4 - various speed ranges are realized by neans of differently di sposed
drai nage bores in the working surface of the danping piston, respectively

t he brake piston. Depending on the piston position corresponding to a
respective door angle, drainage channels if_the pressure conpartnent are
opened or closed via the piston edges. In the further course, the drainage
channels are provided with differently adjusted regul ati ng val ves, which

al l ow for adjusting various door speeds. However, it is disadvantageous in
such known door closers that this very sinple control nmethod is only
suitable for rel aefelppsitiege Mpieaver,spt dowmenitside dasiperatiines dii@i ng

pi ston and thus only faqor | arger door closers,, respectjvely drive
arrangenents. On |90 HOSHI] t BEriPdl didswoaRi AGIVEIrss &dtaain{ bEGAER! Ofs t hei r
smal | piston surfaces, very snal | gesi ned door closers, in particular with
cam t echnol ogy, d¥9 r|9§§éséﬁgﬂﬁﬁ'ﬂgs Ngt¥rent vol ume. On account of

tol erances, a nore or less large gap wdth exists inevitably between the

oakage 11ui d ar dReeEIRLh AT Bk ARl By st rdeh sedp TR HRE g
compar tment i s oI QoSG e e (o BpOoE SRS TBsHIE B A30HEBr s penes
oy the danping Plwhfhg Uity fdie ther Kistissoipkeach ABLEA! edalsEPhe S - of

| eakage fluid drains reg ess in an uncontr manner via the gap

between the pi st ofleqBfiof Rarcydn iy Rive ohte fiYdratines dblop Systeays tries

to find a way towards the | ower préssure reservoir space of the door

closer. This | eakgasel. Sitgiseindreasihd el closiied espaed ng rextasdssitge e

degrees for the start and the end of a speed range or of a hydraulic
function. Wth | aageeciddlyrincthis eapplicationy dasghfor fHeifollowim teehridalvol unes
per door angle, this effect has only a relatively small influence, however
with the smal | estregssingieds dzlevatbndooss rare aquipped wishdinit iawitches! une,
some hydraulic functions are not feasible on account of the above expl ai ned
probl ens. and automatic door latches for the closed position, a leaf,

bouncing back on account of a too fast closing speed,

would extremely interfere with the control sequences and

result in malfunctioning of the entire system.

Only a second closing deceleration range can achieve the
solution of this problem, wherein the speed of the door is
strongly decelerated shortly before reaching the zero
position, such that the door is able to ultimately close
slowly. This second closing deceleration range can be
adjusted with its own regulating valve. It is thereby possible
to adjust the first deceleration range to be considerably

faster, which clearly shortens the entire Closing‘operation.

In known door closers, in which the entire hydraulic closing

operation is subdivided into two or more ranges, the



Anot her di sadvantage of this control nmethod with drainage bores in the
cylinder wall is that nost of the tinme no sealing ring can be enpl oyed on

t he danpi ng pi ston, because the sealing ring would be very quickly
destroyed when traveling over the drainages bores. There are only very few
seal i ng designs which allow for traveling over drainage bores. However,

t hese special seals require | arger assenbly dinensions, which are not

avai lable in very small door closers. - 6 - in the screwed sealing plug of
the cylinder conpartnment of the door closer, Depending on }Qf door angl e,
and therefore corvaripeadpredJangesiaipl alized Rosnerss of differaatlyi ng

pi ston, these control valves are opened b chani cal contact w.th the

front face of thé%§p§§@d éﬁﬂﬁﬁg§ £5§@§ d dﬁ@%ﬁﬁﬁhﬁﬂéﬁap§ Hbikeked,

which in t | s t he. kf | f. th d ic fluiddnto th
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piston and therefd’éénéﬁeo?"“d‘xgé‘éagvﬁ)'o{ﬁ% a;?%tbﬁs ey el #heOoFaiperto a

certain door openi'ng angle. e con al ve nee to conme along as well

for the remaini ng&iiseKan@f drdid hahridIst &rs ggbﬁrdéwgviﬂﬁ differeatiyt of

contact, to the zero pdsition of the door, and rrespondi ngly penetrate

into the screwed gdstad H@@Iaﬁhpemlwe%hewhmraﬂb%i fior mediastings have

t he di sadvant age that the speed of the door can only be adjusted froma
slow to a faster vavels dsorspeetsage bore is additionally opened by the
control valve, nore throttle opening occurs, which increases the closing
speed. On account of the control valve penetrating into the screwed - 7 -
seal i ng plug, thdloweaver, ikisddisadwanigigeniss imstiahekaowridpat gesers
corresponding to the remaining stroke of the piston. This circ tance

i ncreases the cortbatuthisoveremgjmpler aamrehimetherols @rméewtaﬁﬂes & nor e,

door closers are provided with_a. ho t ube for control#ﬁag he drai nage
t

in a hydraulic hdelabyely Rres fluid Clilﬁlgilg]ﬁ%m@ﬁe\{omlﬁ@eﬁo@l Mddsing is
penet rates i nto DIFRAIARG QU [V [0ty OHER e Pnd SRASUAY 11 ui d
FLone b ough  heygh ! A N8BS ® TSR S, Wil | RETAIRg e v
the door closer, yah¢h &G B2l FCR8ir SAEI Piston surfaces, very
small designed door closers, in particular with cam
technology, do not have enough displacement volume. On
account of tolerances, a more or less large gap width exists
inevitably between the housing cylinder and the damping
piston, whereby it is possible that leakage fluid drains in an

uncontrolled manner.

If, during the closing operation of the door, one of the
drainage channels in the pressure compartment is closed
off, respectively, depending on the function, opened by the

damping piston during the working stroke, a certain volume



During the opening operation of the door, the hollow tube penetrates
pressure-less into the rotating sealing ring of the piston. It is only once
t he opening operation is term nated, that the energy accumul ati ng spring
attenpts to relax, whereby hydraulic pressqyire i s building up. However, such
door closers operate at a relatively | ow working pressure and with a
relative high fluid volune. In sunmarizing, it should be noted that the
descri bed control options of known door closers are not suitable for very
smal | door closers with high working pressure, because the | eakage | osses
are too high, regfedenkege tfigid - dgainsspregardiessednaran t WQQ:FW(P@?d
reliably keeping the control valves closed. Therefore, it is th bj ect of
the present inverDRBRE oVis dhedgap bsdwveanndbe sistore ad’lfi:(,th@s Cﬁfﬁaaéﬁt ed in
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of door energy. I'C préessure in the pressure conpartnment

of the danpi ng deyj icSRmamhsurges to a very high level. On account of
the smal | pistonqgﬁﬁﬁgﬂ%s, smal|" door closers already work basically at a

very high pressure level in the danping cylinder. Furthernore, on account

gI/ait r‘gblsfen_ﬂ | wor kvt $4igeteslodimelosersy hiavirig eniginen! lofiredispladementar e
volumes per door angle, this effect has only a relatively
small influence, however with the smallest designed door
closers having a very small fluid volume, some hydraulic
functions are not feasible on account of the above

explained problems.

Another disadvantage of this control method with drainage
bores in the cylinder wall is that most of the time no sealing
ring can be employed on the damping piston, because the
sealing ring would be very quickly destroyed when traveling
over the drainage bores. There are only very few sealing
designs which allow for traveling over drainage bores.
However, these special seals require larger assembly
dimensions, which are not available in very small door

closers.

Another known possibility to control door closing speeds, is

the use of one or more control valves, which are disposed



9 - It is therefore necessary to very precisely control the transition to
the second decel eration range, w thout occurrence of uncontrolled | eakage
| osses. The inventive door closer fully conplies with these functional
requi renents, because the backfl ow channelg_provided for the first and
faster deceleration range, can be closed with angul ar accuracy and
absolutely tightly, whereby it is achieved that, for the slow closing
novenent of the door, the hydraulic fluid displaced by the danpi ng piston
can only flow back through the second drainage channel into the reservoir
space. A suffici datthg seeeweshseaingr kg o t%@ €YlRAgE FOBPAIMEA a‘}by it
I's ensured that the ggor Is sufficiently . .delayed,in order to prevent, it
from returning tdBef @Ofociw&ef[éeﬁgﬂqmgn. MadB&t é%%%rusapgﬁ)%he?nd

T et B BNk BT,
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t he extension ggJﬁ%&i%gﬂ%ﬁﬁf@&ﬂé&@@ﬁﬁfig@g?éﬂg§%¢8$ﬂ;ﬂg$gﬁ%ﬁﬂlﬁﬁlﬂﬁ@ns °
disposition is o556 a drainage channel is unblocked, which in turn

controls the backflow of the hydraulic fluid into the reservoir

space of the door closer by means of a downstream

located adjustable regulating valve. The control valves are

kept closed against the fluid pressure in the damping

compartment by means of appropriately strong springs or

an electro-magnetic unit. The control valve is opened only

upon mechanical contact with the damping piston. The

position of the damping piston and therefore the switching

point are respectively allocated to a certain door opening

angle. The control valve needs to come along as well for

the remaining stroke of the damping piston, starting at the

point of contact, to the zero position of the door, and

correspondingly penetrate into the screwed sealing plug.

However, these door closing mechanisms have the
disadvantage that the speed of the door can only be
adjusted from a slow to a faster level. As a drainage bore is
additionally opened by the control valve, more throttle
opening occurs, which increases the closing speed. On

account of the control valve penetrating into the screwed



- 10 - likewise suitable for the smallest door closer systens having a | ow
fluid displacenent (fluid volune). The imedi ate and conpl ete seal ing of
the faster valve range results in avoiding any overtravel, respectively
slippage. The inventive door closer being_gonpletely free fromleakage is a
princi pal pre-condition for quicker pressure built-up in the danping
cylinder with systens with very little fluid displacenent. This is
preferably achieved with the inventive door closer, such as to allow for
strongly decel erating the door systemclose to the zero position, In order
to achi eve a speeskalingdgeltighgher ilﬁft@lé@te&ds todve dimensigned irglptivglyes are

preferably di sposed such that both regul ati ng. val ve re gpen in parallel
before the switchvigle mrﬁesapnmrégst@eglaernﬁ@@wln@a I@%P?tﬁ“@ M%q%é}-

cl osing speed. Frgmthis switchin oint on, the hydraulic fluid n thus
only drain from tﬂlalsppagym%tmimE%ﬁe%ﬁh?h%oaﬁt\/{yﬁﬁ&ncfﬁ%@hPf359 t he
sl ow regul ated val ve. r details, features and advantages of the

. Furth
i nvention will bedHe IR ARESfrom the fol | owi ng description of a
preferred enbodi nent exanple, reference being made to the drawing, in

whi ch: Furthermore, door closers are provided with a hollow tube
for controlling the drainage in a hydraulic hold-open
function. In this case, the hollow tube housing is secured to
one of the lateral screwed sealing plugs and, at a defined
stop, penetrates into a rotating sealing ring of the piston.
The hydraulfc fluid flows through the hollow tube to a
magnetic valve. When the magnetic valve is energized, no
hydraulic fluid can flow back into the reservoir space of the

door closer, which effects a hold-open function.

During the opening operation of the door, the hollow tube
penetrates pressure-less into the rotating sealing ring of
the piston. It is only once the opening operation is
terminated, that the ehergy accumulating spring attempts
to relax, whereby hydraulic pressure is building up.
However, such door closers operate at a relatively low

working pressure and with a relative high fluid volume.

In summarizing, it should be noted that the described
control options of known door closers are not suitable for
very small door closers with high working pressure,

because the leakage losses are too high, respectively the



Figure 2: Figure 3: .shows an enlarged illustration corresponding to Figure
1 of the area of the door closer, in which the danping device is disposed,
wherein, for sinplifying the illustration, the door closer housing is not
shown, shows an illustration correspondinggto Figure 2 with the drainage
channel being closed for the faster closing of the door, and Figure 4:
shows an illustration corresponding to Figure 3 of a second enbodi nent of
the inventive door closer. An inventive door closer 1, which is provided
with a housing 6, is illustrated in Figure 1. A drive device 20 is disposed
in the housing 6,spwinghfateescareatomdovoiipr geliably krepingwihencpstrol
not-illustrated in detail in the Figures, via a door closer shaft 19 and an
arm assenbly 18. valwesrclosegevi ce 20 is preferably configured as a cam
drive, which has a camdisc 29, which is torque-proof disposed on the

i sc 20. in thi s CagestorRe Rol$ eieoobiedl orbed eSS R I aR BlstOn 24,
3‘;323 is\,tehe_ 5‘3'_' ergro?{/%deias adiégg?egloasterao”tﬁg psipsetc%ss%ﬁd?@éitga it e
generic part of claim 1, which, even with small dimensions
and at high working pressures, allows for controlling the
door closing movement from a fast initial closing to a

controlled slow closing of the door.

The solution of this problem is achieved by the features of

claim 1.

As, depending on the weight, door width and closing
speed, a closing door has a relatively high mass inertia,
shortly prior to reaching the closed position, an important
speed reduction needs to be achieved, in order to
decrease a lot of door energy. Thereby, the hydraulic
pressure in the pressure compartment of the damping

device rises and surges to a very high level.

On account of the small piston surfaces, small door closers
already work basically at a very high pressure level in the
damping cylinder. Furthermore, on account of the small
working strokes, only very little displacement volumes are

available.



connection with an energy accunul ating spring 21 which is disposed in the
housing 6. Furthernore, the door closer 1 has a hydraulic danpi ng device
23. This device includes the danping piston 24 which is guided in a danping
cylinder 5, disposed in the housing 6. As_glescribed above, the danping
piston 24 is in operative connection with the drive device 20. Furthernore,
t he danpi ng device 23 has a first fluid drainage channel 9 allocated to a
fast closing novenent of the door and a second fluid drai nage channel 14
all ocated to a slow cl osing movenent of the door. According to the

i nvention, seen ilh 'tshethﬁreg(mte onecessarentht Veryf preeisgiympeagtigl sthw 24,
the first fluid drainage channel 9 is disposed behind the second fluid

dr ai nage channel transition héoerbedi reRONSE dRselRIAIU odaNTL, | IW&QPH ted in

the Figures 1 and 2, the danpin iston, 24 is provided with a | ance-shaped
extension 2, whi PCEIEAEE P UF%@%‘TQJ%%@%@Q&'?%ﬁeﬁ of the danpi ng piston

24. In the illustrated enmbodinent, the extension 2 is realized via a

24 However . 1o THRaARYRAING! uHERr o GRET: AT, RoBliRs "Rifif T Hese o of
danpi ng pi ston 2By nLEBitertpRE opetiaise, (R odbkfgh el "

e provi ded wi ¢ h B Op AT e Bl s ot el r Ao Taridl, SR8 2ol  ng

ring 8 is insertfﬂg}g@?ﬁ ithp! bwq/m pMicRacy! andcrapse| e i mi@mlwrgeél of

t he danpi ng cyli respectively of the door closer housing 6.

sealing ring 8 th?eéyﬂf i9Hctlevaddindte fenthaasiowaaibdingnadtssdremt
different materials, and |ikew se have differently executed profiles. In

the illustrated espésengodr, te hydraulic fluidviidgplaesdt by Hmrldampingg 8. By
nmeans of another snaller screwed sealing plug 16, the hollow chanber 9' is
fluid-tightly cl gsigtonftani omly eflawd back throughi tleessecoandidiginaget he
door closer 1.

channel into the reservoir space. A sufficiently high

damping pressure is thus generated, whereby it is ensured

that the door is sufficiently delayed in order to prevent it

from returning too fast to the zero position.

Advantageous further developments of the invention are

the subject matter of the dependent claims.

In particular by disposing an extension, respectively a rod
at the damping piston, it is possible to achieve a switching
point, which depends on the door angle, respectively

depends on the stroke position.

The sealing is realized completely free of leakages at a
defined position by means of the extension cooperating

with a sealing element. Therefore, the disposition is



As can be seen in Figures 1 and 2, the drainage channel 9 for the hydraulic
fluid is provided in the screwed sealing plug 4 in continuation of the
sealing elenment 7, which channel |eads into an annul ar channel 10. A bore
11 I eads fromthe annular channel 10 to aqpegul ating valve 12, which allows
for a fast closing of the door by neans of an appropriate adjustnent. Past
the reqgul ating valve 12, a backfl ow channel 13 in the door closer housing 6
| eads back to a | ow pressure reservoir space 17 of the door closer 1. -14-
Directly fromthe pressure conpartnent of the danping cylinder 5, the

dr ai nage channel likewisgdssuitahleotfosr thegsrasilagt vepee &?S%i%}‘ﬁfﬁlm&/vs f or

slowy closing the door by appropriately adjusting jt. Furthernore, as
shown i n Fi gur es havipgza 1w tuigl GJ&F%’QPQWeBg&iL,J'dt‘ﬂ@M@gS{ ng element 7 is
assenbl ed fromtwo bucket-shaped configured hal ves 41, 42, which can be

i nked to each other..In the exenplary case, the two halyv 1 42 are
screwed to each o %r'rﬁmﬁd'?ﬁetﬁgach\é‘i‘Pféiﬁ,S?Pﬁngt Pkt ﬁ%sf%re%%q\ﬁ%res 2
and 3, they delint an i al. r i a ) ion
and, 3, Lhey del bl [OLSRO ! SRESHIAY SERRoBUERERGEE:, ASIREINET o7, g
towards the houskggyﬁgﬂ%ZS, is disposed in the internal reception

conpartnment 43. ther end, the conpression spring 22 bears against a
spring cap 33, which is disposed in the reception conpartnent 43 and can be

br ought i nt 0" operphé vaneAee! idor lbseie LRIAGNISpTeteNIOthes AR essi on

spring 27 is disposed about the sealing el emen ( end of this spring
beari ng agai nst tléék_é@'ee%daseﬁhcﬁ}ﬂalp|p¥@-dondﬁitﬂ$0|’0rvqwcl€@alme‘ssulne

smal | er screwed sealing plug 16 disposed in the forner. At the other end,
the conpression gpuiitrgpdid theadanagimgneylindepwath mysibms dath 4eryflittiee
sealing el ement 7. _ _
fluid displacement. This is preferably achieved with the
inventive door closer, such as to allow for strongly

decelerating the door system close to the zero positi‘on.

In order to achieve a speed staggering from fast to slow,
the regulating valves are preferably disposed such that
both regulating valves are open in parallel before the
switching point df the speed ranges, namely at the faster
closing speed. From this switching point on, the hydraulic
fluid can thus only drain from the pressure compartment of

the damping cylinder via the slow regulated valve.

Further details, features and advantages of the invention
will become apparent from the following description of a
preferred embodiment example, reference being made to

the drawing, in which:



-15- In the embodinent illustrated in the Figures 1 to 3, the conpression
spring 22 has a harder spring rate than the second conpression spring 27.
Furthernore, a third conpression spring 34 is disposed between the danping
piston 24 and the screwed sealing plug 4._4The Figures 1 to 3 illustrate
furthernore that, in continuation of the second regul ati ng val ve 15, the
fluid drainage into the reservoir space 17 takes place via the backfl ow
channel 13, disposed in the door closer housing 6. In the follow ng, the
functional sequence of the above described door closer 1 wll be explained.
Wien manual |y opérigngethie sbows a @or @rgitudingd r cseebani ntlyaugh dd? cl oser
shaft 19 via the armassenbly 18. Wth the assistance of the drive device
20, a reciprocating nmoveneHIVRAWSLIQRNEIARd from the rotational novenent,
wher eby the energy accumnul ati ng spring 211s pre-|loaded. At the sane tine,

A i OB ML o,

- 16- Figatd S bf thaca B APESbP EIo5EP M Whikser Vol r
the damping device is disposed, wherein, for
simplifying the illustration, the door closer

‘housing is not shown,

Figure 3: shows an illustration corresponding to Figure 2
with the drainage channel being closed for the

faster closing of the door, and

Figure 4: shows an illustration corresponding to Figure 3
of a second embodiment of the inventive door

closer.

An inventive door closer 1, which is provided with a
housing 6, is illustrated in Figure 1. A drive device 20 is
disposed in the housing 6, which device can be coupled to
a door, which is not-illustrated in detail in the Figures, via a
door closer shaft 19 and an arm assembly 18. The drive
device 20 is preferably configured as a cam drive, which
has a cam disc 29, which is torque-proof disposed on the
closer shaft 19, and has two rollers 30 and 31 which bear
against the cam disc 29. In this case, the roller 30 is
supported at a damping piston 24, whereas the roller 31 is

disposed at a drive piston 32, which is in operative



space 17 of the door closer 1 into the pressure conpartnent, respectively
the danping cylinder 5. After the door is released, the energy accumul ating
spring 21 attenpts to relax and, via the drive device 20 of the door closer
1, introduces the torque, required for clgging, into the door closer shaft
19. In order to prevent this operation from happening abruptly, via another
redirection of the rotational novenent of the door closer shaft 19 into a
reci procati ng novenent of the danping piston 24, hydraulic counter-pressure
is building up in the danping cylinder 5. On account of a w der opening
angl e of the doorcorfrmectioanpith an ertergy aachineviating spsing 2dnfbriehnse
access situation, once the door is rel eased, the danping piston 24 is

di sposed i n a poslisposed insthe bousingl®@ser shaft 19. The extension 2,

| ocated at the danping piston 24, is thereby conpletely lifted off the

appr LQ&?L?Q‘SE? n(:ﬁm[’”hékr%ﬁ@ﬁetg%ﬁéé}g&?8%&%%‘%5@2%&%@%?%&%@%3 |
the ext ensi thS {\‘é’l'ﬁég :S%seésﬁﬁqré%%%?” ésé&éiﬁaﬁﬁ'ﬁ%ﬁélswﬁéhﬁ

. -17- . N i . i . i 4 i
7ot o chans 4 AT ok dat o TEET SEFapoeee L L
Sonpr essi on spri SRR A HERSTERY PRAIETRE damBirtt Biten 24 1518,
sealing plug 16 afikjRiidudniiRRiidT vilfh tRETAd@eEvicerpo.The flui d

di spl aced by t he danpi ng piston out of pressure conpartnent 5 during
the cl osing operation, with the sealing seat being open, then flows in an

unhi nder ed ”annerF&ﬁH@rM&é?o&hew@rém@ﬁg Hevioko 2hehhgusa nfirdt luidt he
ot her drai nage bores 9, 10, and 11. Further on, the fluid flows to the

faster adjusted rcﬁ@lilhé%)bn@haﬂh\eﬁ912“0&@@@100@,faStlctdfm'ngdm\mgerIbfoft he
fluid takes place via the backflow bore 13 into the reservoir space 17 of
the door closer lheTteoemndtdseatond ifkiddminagsechanael vi4 allpaaiedly.
to a slow closing movement of the door. According to the
invention, seen in the direction of movement R of the
damping piston 24, the first fluid drainage channel 9 is

disposed behind the second fluid drainage channel 14.

In the embodiment of the door closer 1 illustrated in the
Figures 1 and 2, the damping piston 24 is provided with a
lance-shaped extension 2, which extends in the closing
direction R of the damping piston 24. In the illustrated
embodiment, the extension 2 is realized via a special
safety valve unit 3, which is incorporated into the damping
piston 24. However, the fundamental function and the
fundamental configuration of the extension 2 can be
achieved by means of a simple direct rod at the damping

piston 24 or by the extension of the latter.



Dependi ng on the layout, for the start of the second cl osing speed, the

| ength of the extension 2 |ocated at the danping piston 24 is adapted to
the desired switching point, respectively to the desired door angle. Wen
reaching this door angle, initially the extension 2 presses against the
spring cap 33, which is disposed at the rear side of the sealing elenent 7.
The spring cap 33 itself is pressed against a delimtation of the sealing
element 7 by the conpression spring 22 inside the sealing elenent 7, -18-
whi ch spring has a harder spring rate than the external spring 27. During
the further cl osilngthse meddiceflatljeprzfesred embaedinzant of #digures 1he
different spring rates, initially the external spring 27,,dispose? about
the sealing el emand 2, the extansidal 2 yis qrepided aulthhsesieringeCRamres
sealing elenment 7 is pushed into the sealing seat 8 of the internal
screwed sealing @f@ig 16. The drai nage channel 9 to the faster adjusted
regul ating valve 12 is thereby abruptly and | eakage-free closed. The

?EQLF‘;H (';?T val Se‘ééet?lﬁwé)%égg%'@ﬁat@st  Begeolinditing € I8 nfPHEY fito

i . . . . T , .
Sre;ghfgaingrgggéhﬂﬁﬁ@hggkgﬁpegy :gg:E%?ééwéﬁQGyg§%§R§ogﬁuégzzéﬁ;?ﬁ%rabIy
pressur o | nor cas AN idet B, hekBeteR, S e dpr Closee LRIy ' 1.

sealing seat 8 . Jhe sealing seat 8 represents a rigid position
delimtation for The sealing elenent 7. This is why the renmai ning stroke of
t he danpi ng piston 24, fromthe switching angle up to the zero position of

the door, is conpergaieslimy ridts & Aay 55 confiureaintdiffériert ways and
be made from different materials, and likewise have
differently executed profiles. In the illustrated embodiment,
an O-ring is provided as the sealing ring 8. By means of
another smaller screwed sealing plug 16, the hollow
chamber 9 is fluid-tightly closed off with regard to the

outside surroundings of the door closer 1.

~ As can be seen in Figures 1 and 2, the drainage channel 9
for the hydraulic fluid is provided in the screwed sealing
plug 4 in continuation of the sealing element 7, which
channel leads into an annular channel 10. A bore 11 leads
from the annular channel 10 to a regulating valve 12, which
allows for a fast closing of the door by means of an

appropriate adjustment.

Past the regulating valve 12, a backflow channel 13 in the
door closer housing 6 leads back to a low pressure

reservoir space 17 of the door closer 1.



-19- incorporated into the sealing elenment 7. In this case, the sealing
seat 8 renmins continuously closed. On account of the higher rate of the
conpression spring 22, a distinct conpression of the spring happens only
after having reached the sealing position. A sequence control is thereby
achi eved, which at first results in closing the sealing seat 8 by the
sealing elenent 7, and only thereupon allows for conpensating the | ength of
t he remai ning pi ston stroke. Consequently, the I ength conpensation is
conpletely incorporated into the sealing elenent 7, thus allowing for a
very conpact condDirectlyoframpthe | pressurfeldamipagimeant eobrifice @ssapmet wi | |
be expl ai ned based on Figure 4. Al elenents consistent with the ones in
the Figures 1 to lmden dentthe cdraipagee chamnekbs teleadauter anpther
Accordingly, it is possible to refer to the above di scussion. .In {he
enbodi ment i | | ustieguating mMahve ela, Wh@@x@'@h\é’ﬁo ob é@v‘jﬁnd}bﬂﬁgdh&% a

gui di ng bushi ng 35, ich is connected to the danping piston 24. In the

il lustrated enbod:i’%'\'rllvgy amer%ﬁl%@& %ﬂb‘ﬁﬁﬁ‘@ 5 is screwed to the danping

pi ston 34. In this enbodi ment, the sealing elenent 7 is disposed in an

I nternal conpartnent, 45 of th | 4] b ' Nt hj

seal i ng el enent ;‘?Vghﬁ?mqr(?ao%%%hp%gﬂs#@u%% %Sto é’ "IIh(h% 8§éﬁ1plb?§
case, the sealing element 7 is assembled from two bucket-
shaped configured halves 41, 42, which can be linked to
each other. In the exemplary case, the two halves 41 and
42 are screwed to each other and, in the condition,
illustrated in the Figures 2 and 3, they delimit an internal

reception compartment 43.

A compression spring 22, which bears against the sealing
element 7 with one end pointing towards the housing end
25, is disposed in the internal reception compartment 43.
At the other end, the compression spring 22 bears against
a spring cap 33, which is disposed in the reception
compartment 43 and can be brought into operative

connection with the extension 2.

Another compression spring 27 is disposed about the
sealing element 7, one end of this spring bearing against
the screwed sealing plug 4, respectively against the
smaller screwed\sealing plug 16 disposed in the former. At
the other end, the compression spring 27 bears against a

locating shoulder 44 of the sealing element 7.



- 20 - conpression spring 36 to bear agai nst an abutnent 40 of the guiding
bushi ng 35, which abutnent is di sposed nei ghboring the housing end 25. The
sealing element 7 has a frontal flat sealing surface 46, which can abut
against a sealing surface 8 at the housing-side. In the illustrated
enbodi ment, the sealing surface 8 is disposed at the smaller screwed
sealing plug 16, which is screwed into the |arger screwed sealing plug 4.
Furthernore, the illustration of Figure 4 explains the disposition of three
sealing rings 37, 38, and 39 between the |arger screwed sealing plug 4 and
the housing 6, rdmptuei enyodienentnllustratedeimedheehiigutep! ligtare3,atlet he
screwed sealing plug 4. As, in this_enbodiment, the sealin eEenE t 71s
di sposed i n the LomEwsEssn isping udp 1S thdarsier ﬁ@”@l@elﬁ@gﬂ t aﬂn&‘%di ng
the | ength conpensati on may be dj sposed ipn_this case in the danmpi ng piston
24, respectivel y S@COME GAMNBTagSIEEPAGI33 ¢ her eof . Thereby the seal i ng
element 7 is pressed against the abutnment 40 of the guiding bushing 35 by

means of the co ession spring,36, which is.additi.onal di yn the
gui di ng bushi _ngng{%tﬂﬁé%mqr%ve?stmf@n@oﬂmﬁ%'?'ﬂesgﬂpﬂ é%gkﬁfﬁé&%’?@ke of
the damping pi Stqbnet%\l}e'en't%le ‘damping piston 24 and the screwed sealing

plug 4.

The Figures 1 to 3 illustrate furthermore that, in
continuation of the second regulating valve 15, the fluid
drainage into the reservoir space 17 takes place via the
backflow channel 13, disposed in the door closer housing
6.

In the following, the functional sequence of the above

described door closer 1 will be explained.

When manually opening the door, a torque is introduced
into the door closer shaft 19 via the arm assembly 18. With
the assistance of the drive device 20, a reciprocating
movement can be generated from the rotational movement,

whereby the energy accumulating spring 21 is pre-loaded.

At the same time, the damping piston 24, together with the
extension 2, travels in the direction of the door closer shaft
19, whereby hydraulic fluid can flow, via a bore and a non-

return valve in the damping piston, from the reservoir



In this case, the incorporated conpression spring 36 serves as the length
conpensation for the remaining stroke of the danping piston 24, which stil
occurs fromthe switching point of the deceleration ranges on up to the
zero position of the door. In addition, thg conpression spring 36
guarantees that the sealing seat 8 is consistently pressed shut until the
door reaches the zero position. Al enbodi nents expl ai ned above have in
common that at a defined switching point for the decel eration ranges, the
- sealing element 7 always travels into a sealing seat 8 |ocated in the
screwed sealing gpgret o7 1&f ahe cdoors eloser ol nigtdr dheageressyre
respectively a drai nage channel towards the faster adjusted regulating

val ve 12. In thi camapartmeatseespectivelytthe danyping CWL&@@@é@-di rectly in the
main screwed sealing plug 4 or in the other snaller screwed sealing plug

16, disposed in the former. Wien utili zi the further in} tnal , .
respectivel y snalAféer thecdpar %éﬁf@@%&u@g@@n@w SCHUMY PRI on and
therefore the switchin int of the decelgrati.on ranges,&a ec
adj ust abl e. After%é(f/ﬁergmggfr &é@f%@ngﬁwaﬁes@aveéév' ec%ﬁsq’*ot&eaﬁﬁﬁr
pressure increase happens, whi,ch adgditi I t A : ment 7
into the sealing q%&@gﬂ H?F&OQHQG%@‘% q%ggb%e%%gégoﬁl ?F%%hglg:o'ﬁltﬁhe
further closing rapi - - i i S i back
into the reservoﬁﬁgsﬁé@g2%9s?ﬁ%%ﬁgLHgﬁévgﬁgﬁéttéd%ﬁ%#%ypﬁﬁgd?gg{%%gﬁglve
15, which makes 4R, ¢lipshPEnMg L8Brejoty, Yi@%Wanother redirection of the
rotational movement of the door closer shaft 19 into a
reciprocating movement of the damping piston 24,
hydraulic counter-pressure is building up in the damping

cylinder 5.

On account of a wider opening angle of the door, for
example of 75° for achieving a more comfortable access
situation, once the door is released, the damping piston 24
is disposed in a position close to the closer shaft 19. The
extension 2, located at the damping piston 24, is thereby

completely lifted off the sealing element 7.

During the closing operation, the damping piston 24
approaches again the screwed sealing plug 4 at the
housing end 25. The position of the damping piston 24
corresponds to the point of contact of the extension 2 at the

sealing element 7. The sealing element 7 is still open.

In this case, the hydraulic fluid, displaced by the damping

piston 24 during the closing operation, is able to flow



-23 - List of reference nunerals ldoor closer 2extension (rod) 3safety

val ve unit 4screwed sealing plug 5danping cylinder 6door closer housing
7seal i ng el enent

-17 -

through an inclined bore 28 in the screwed sealing plug 4

into the hollow chamber 9’ of the screwed sealing plug 4.

Prior to the contact with the piston extension 2, the sealing
element 7 is pushed, by the compression spring 27, out of
the sealing seat of the smaller screwed sealing plug 16 and

is thus kept in an opened position.

The fluid, displaced by the damping piston 24 out of the
pressure compartment 5 during the closing operation, with
the sealing seat being open, then flows in an unhindered
manner from the hollow chémber 9’ into the housing 6 via
the other drainage bores 9, 10, and 11. Further on, the fluid
flows to the faster adjusted regulating valve 12. Thereupon,
further drainage of the fluid takes place via the backflow
bore 13 into the reservoir space 17 of the door closer 1.

Thereby, the door is able close relatively quickly.

Depending on the layout, for the start of the second closing
speed, the length of the extension 2 located at the damping
piston 24 is adapted to the desired switching point,

respectively to the desired door angle.

When reaching this door angle, initially the extension 2
presses against the spring cap 33, which is disposed at the
.rear side of the sealing element 7. The spring cap 33 itself
is pressed against a delimitation of the sealing element 7

by the compression spring 22 inside the sealing element 7,



8sealing ring (0-ring) 8 sealing seat 9drai nage channel for fast opening
9" hol | ow chanber 10annul ar channel 1lbore 12regul ating valve for fast
openi ng 13drai nage channel 14drai nage channel for sl ow opening

-18 -

which spring has a harder spring rate than the external

spring 27.

During the further closing stroke of the damping piston 24,
on account of the different spring rates, initially the external
spring 27, disposed about the sealing element 7, is
essentially compressed, whereby the entire sealing
element 7 is pushed into the sealing seat 8 of the internal
screwed sealing plug 16. The drainage channel 9 to the
faster adjusted regulating valve 12 is thereby abruptly and

leakage-free closed.

The hydraulic fluid is thus only able to drain to the slower
adjusted regulating valve 15 via the second drainage
channel 14, which is additionally provided in the damping
piston 5. Thereby, a very high pressure increase
immediately builds up, whereby the door is considerably

decelerated and slowly travels into the zero position.

On account of the pressure increase, the sealing element 7
is additionally pressed into the sealing seat 8’. The sealing
seat 8 represents a rigid position delimitation for the

sealing element 7.

This is why the remaining stroke of the damping piston 24,
from the switching angle up to the zero position of the door,

is compensated by the compression spring 22 which is



15regul ating val ve for slow opening 16second snaller screwed sealing plug

17reservoir space 18arm assenbly 19door cl oser shaft
2lener gy-accumul ati ng spring

- 24 - 20drive device

-19-

incorporated into the sealing element 7. In this case, the

sealing seat 8 remains continuously closed.

On account of the higher rate of the compression spring
22, a distinct compression of the spring happens only after
having reached the sealing position. A sequence control is
thereby achieved, which at first results in closing the
sealing seat 8 by the sealing element 7, and only
thereupon allows for compensating the length of the
remaining piston stroke. Consequently, the length
compensation is completely incorporated into the sealing

element 7, thus allowing for a very compact construction

type.

In the following, a second embodiment will be explained
based on Figure 4. All elements consistent with the ones in
the Figures 1 to 3 are identified by the same reference
numerals. Accordingly, it is possible to refer to the above

discussion.

In the embodiment illustrated in Figure 4, the extension 2 is
configured as a guiding bushing 35, which is connected to
the damping piston 24. In the illustrated embodiment, the

guiding bushing 35 is screwed to the damping piston 24.

In this embodiment, the sealing element 7 is disposed in an
internal compartment 45 of the guiding bushing 35. In this

case, the sealing element 7 is pre-loaded by.means of a



22hard spring 23danpi ng devi ce 24danpi ng pi ston 25housing end 26chantf er
27conpression spring 28inclined bore 29cam di sc 30rol lers

-20 -

compression spring 36 to bear against an abutment 40 of
the guiding bushing 35, which abutment is disposed
neighboring the housing end 25.

The sealing element 7 has a frontal flat sealing surface 46,
which can abut against a sealing surface 8’ at the housing-
side. In the illustrated embodiment, the sealing surface 8’ is
disposed at the smaller screwed sealing plug 16, which is

screwed into the larger screwed sealing plug 4.

Furthermore, the illustration of Figure 4 explains the
disposition of three sealing rings 37, 38, and 39 between
the larger screwed sealing plug 4 and the housing 6,
respectively between the screwed sealing plug 16 and the

screwed sealing plug 4.

As, in this embodiment, the sealing element 7 is disposed
in the screwed sealing plug 16, the sealing element 7
including the length compensation may be disposed in this
case in the damping piston 24, respectively in the guiding
bushing 35 thereof.

Thereby the sealing element 7 is pressed against the
abutment 40 of the guiding bushing 35 by means of the
compression spring 36, which is additionally disposed in
the guiding bushing 35, and travels along during the entire

working stroke of the damping piston 24.



3lrollers 32drive piston 33spring cap 34third conpression spring between
the screwed sealing plug 4 and the danping piston 24 35guiding bushing
36conpression spring 37sealing ring 38sealing ring

-21 -

In this case, the incorporated compression spring 36
serves as the length compensation for the remaining stroke
of the damping piston 24, which still occurs from the
switching point of the deceleration ranges on up to the zero
position of the door. In addition, the compression spring 36
guarantees that the sealing seat 8’ is consistently pressed

shut until the door reaches the zero position.

All embodiments explained above have in common that at
a defined switching point for the deceleration ranges, the
sealing element 7 always travels into a sealing seat 8
located in the screwed sealing plug 4 or 16, and closes a
following drainage bore, respectively a drainage channel

towards the faster adjusted regulating valve 12.

In this case, the sealing seat 8' may be disposed directly in
the main screwed sealing plug 4 or in the other smaller

screwed sealing plug 16, disposed in the former.

When utilizing the further internal, respectively smaller
screwed sealing plug 16, the sealing seat position and
therefore the switching point of the deceleration ranges can

become adjustable.

After having closed the sealing seat 8, a considerable
pressure increase happens, which additionally pushes the
sealing element 7 into the sealing seat 8’ and ensures a

leakage-free condition. For the further closing operation,



39seal ing ring 40abut ment -25 - 4lhal ves 42hal ves 43reception conpart ment
44| ocati ng shoul der 45i nternal conpartnent

-22.

the hydraulic fluid needs to flow back into the reservoir
space 17 through the slower adjusted regulating valve 15,

which makes the closing of the door slow.



46seal i ng surface Rdirection of novenment - 26 - Patent clains 1. A door
closer (1) wth a door closer housing (6); wth a drive device (20),

whi ch is disposed in the door closer housing (6) and can be coupled to a
door via a door closer shaft (19) and an . 3r_nasserrbly (18); and wth a
hydraul i ¢ danpi ng device (23), which has a danping piston (24) guided in a
danpi ng cylinder (5) of the door closer housing (6) and being in operative
connection with the drive device (20), which piston cooperates with a first
fluid drainage channel (9) allocated to a fast closing novenent of the
door, and with a second fluid drai nage channel (14) allocated to a sl ow

cl osi ng nmovenent ldstiderefenrence numerals

1 door closer

2 extension (rod)

3 safety valve unit

4 screwed sealing plug

5 damping cylinder

6 door closer housing

7 sealing element

8 sealing ring (O-ring)

8' sealing seat

9 drainage channel for fast opening
) hollow chamber

10 annular channel

11 bore

12 regulating valve for fast opening
13 drainage channel

14 - drainage channel for slow opening
15 regulating valve for slow opening
16 second smaller screwed sealing plug
17 reservoir space

18 ~arm assembly

19 door closer shaft



wherein the first and the second drai nage channels (9, or 14), seen in the
direction of novenent (R) of the danping piston (24) are di sposed one
behind the other, characterized in that - 27 - seen in the direction of
movenment (R) of the danping piston (24) towards the housing end (25), the
first fluid drai nage channel (9) is disposed behind the second fluid

drai nage channel (14). 2. A door closer according to claiml1, characterized
in that the first drainage channel (9) is provided with a first regulating
valve (12) for a fast opening of the door. 3. A door closer according to
claim1 or 2, chd&@cterizedlive deticehe second drai nage channel (14) is
provided with a second regul ating valve (15) for a sl ow opening of the

door. 4. A door clpger accor&ﬁ@@};_gc@nmngfaﬂﬁ@sgrmgm 1to

22 hard spring

23 damping device

24 damping piston

25 housing end

26 chamfer

27 compression spring
28 inclined bore

29 cam disc

30 rollers

31 rollers

32 drive piston

33 spring cap

34 third compression spring between the screwed

sealing plug 4 and the damping piston 24

35 guiding bushing

36 compression spring
37 sealing ring

38 sealing ring

39 sealing ring

40 abutment



3, characterized in that the first drainage channel (9) and the second

drai nage channel (14) are connected to a backfl ow channel (13), which is in
comuni cation with a reservoir space (17). 5. A door closer according to any
of the claims 1 to 4, characterized in thaj the danping piston (24) is
provided with an extension (2), which points towards the neighboring
housing end (25). -28- 6. A door closer according to claimb5,
characterized in that the extension (2) cooperates with a sealing el enent
(7), which is disposed in a hollow chanber (9') of a screwed sealing plug
(4), which is insgtted intdalveshousing end (25) nei ghboring the danpi ng
piston (24). 7. A door closer according to claim®6, characterized in that
the sealing elemeqp (7) hahglyecontal sealing area, which can abut against
a sealing seat (8) which points towards it. 8. A door closer according to

claim7, characte zed in H%ﬂ%%ﬂnﬁW?fﬁhbgﬂn%éﬁ? is configured as a sealing
pe of an

ring (8), prefera y inth ring. 9. A door closer according
to any of the cl aj aracteriged in that the sealing elenment (7)
has two bucket - sﬁgggd confﬁ@ﬁ?gﬁmh%hQUki?ﬁl 42), which are connectable to
each other, preferably screwable, and which delimt an internal reception

conpart nent (43) 45 their Jbteisale

46 sealing surface

R direction of movement



10. A door closer according to claim9, characterized in that a conpression
spring (22) is disposed in the reception conpartnent (43), which spring, at
an end pointing towards the housing end (25), - 29 - bears against the
sealing element (7), and, at the other endg bears against a spring cap (33)
di sposed in the reception conpartnent (43), which cap can be brought into
an operative connection with the extension (2). 11. A door closer according
to any of the clainms 6 to 10, characterized in that another conpression
spring (27) is disposed about the sealing elenent (7), which spring, at one
end, bears against the screwed sealing plug (4, or 16) and, at the other
end, bears agai ndPatenhbchaimg shoul der (44) of the sealing elenent (7). 12.
A door closer according to claimll, characterized in that the conpression
spring (22) in the receptjion conpartnent (43) has a harder spring rate than
the conpression sbring (Zxdoarsclogesiddn cl oser according to any of the
claims 1 to

- with a door closer housing (6);

- with a drive device (20), which is disposed in
the door closer housing (6) and can be coupled
to a door via a door closer shaft (19) and an

arm assembly (18); and

- with a hydraulic damping device (23), which
has a damping piston (24) guided in a damping
cylinder (5) of the door closer housing (6) and
being in operative connection with the drive
device (20), which piston cooperates with a first
fluid drainage channel (9) allocated to a fast
closing movement of the door, and with a
second fluid drainage channel (14) allocated to

a slow closing movement of the door,

- wherein the first and the second drainage
channels (9, or 14), seen in the direction of
movement (R) of the damping piston (24) are
disposed one behind the other, characterized
in that



12, characterized in that a third conpression spring (34) is disposed
between the danping piston (24) and the screwed sealing plug (4). 14. A
door closer according to claimb5, characterized in that the extension (2)
is configured as a - 30 - guiding bushing,(35), which is connectabl e,
preferably screwable to the danping plston (24) 15. A door cl oser
according to clainl4, characterized in that the sealing elenent (7) is
di sposed in the internal conpartnment (43) of the guiding bushing (35). 16.
A door closer according to claim15, characterized in that the sealing
el ement (7) is pmloaded -bysesanis d)lﬁeadn'emtloasgfomcsmme@t((ﬁ) afothear
agai nst an abutnent (40) of the guiding bushing (35), which abutnent is
di sposed nei ghboring the hdanmingngistes) (24) towar s the housing end
(25), the first fluid drainage channel (9) is
disposed behind the second fluid drainage

channel (14).

2. A door closer according to claim 1, characterized
in that the first drainage channel (9) is provided
with a first regulating valve (12) for a fast opening

of the door.

3. A door closer according to clam 1 or 2
characterized in that the second drainage
channel (14) is provided with a second regulating

valve (15) for a slow opening of the door.

4, A door closer according to any of the claims 1 to
3, characterized in that the first drainage

channel (9) and the second drainage channel (14)

~are connected to a backflow channel (13), which

is in communication with a reservoir space (17).

5. A door closer according to any of the claims 1 to
4, characterized in that the damping piston (24)
is provided with an extension (2), which points

towards the neighboring housing end (25).



17. A door closer according to any of the clains 16 or 17, characterized in
that the sealing element (7) has a frontal planar sealing surface (46),

whi ch can bear against a sealing surface (8') disposed at a housing side,
preferably at the screwed sealing plug (4 gor 16) .

6. A door closer according to claim 5, characterized
in that the extension (2) cooperates with a
sealing element (7), which is disposed in a hollow
chamber (9') of a screwed sealing plug (4), which
is inserted into the housing end (25) neighboring

the damping piston (24).

7. A door closer according to claim 6, characterized
in that the sealing element (7) has a frontal
sealing area, which can abut against a sealing

seat (8’) which points towards it.

8. A door closer according to claim 7, characterized
| in that the sealing area is configured as a sealing

ring (8), preferably in the shape of an O-ring.

9. A door closer according to any of the claims 6 to
8, characterized in that the sealing element (7)
has two bucket-shaped configured halves (41,
42), which are connectable to each other,
preferably screwable, and which delimit an
internal reception compartment (43) in their

connected condition.

10. A door closer according to claim 9, characterized
in that a compression spring (22) is disposed in
the reception compartment (43), which spring, at

an end pointing towards the housing end (25),



11.

12.

13.

14.

-29-

bears against the sealing element (7), and, at the
other end, bears against a spring cap (33)
disposed in the reception compartment (43),
which cap can be brought into an operative

connection with the extension (2).

A door closer according to any of the claims 6 to
10, characterized in that another compression
spring (27) is disposed about the sealing element
(7), which spring, at one end, bears against the
screwed sealing plug (4, or 16) and, at the other
end, bears against a locating shoulder (44) of the

sealing element (7).

A door closer according to claim 11,
characterized in that the compression spring
(22) in the reception compartment (43) has a
harder spring rate than the compression spring
(27).

A door closer according to any of the claims 1 to
12, characterized in that a third compression
spring (34) is disposed between the damping
piston (24) and the screwed sealing plug (4).

A door closer according to claim 5, characterized

in that the extension (2) is configured as a



15.

16.

17.
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guiding bushing (35), which is connectable,
preferably screwable to the damping piston (24).

A door closer according to claim 14,
characterized in that the sealing element (7) is
disposed in the internal compartment (43) of the

guiding bushing (35).

A door closer _according to claim 15,
characterized in that the sealing element (7) is
pre-loaded by means of a compression spring
(36) to bear against an abutment (40) of the
guiding bushing (35), which abutment is disposed
neighboring the housing end (25).

A door closer according to any of the claims 16 or
17, characterized in that the sealing element (7)
has a frontal planar sealing surface (46), which
can bear against a sealing surface (8') disposed
at a housing side, preferably at the screwed

sealing plug (4, or 16).



