DOOR CLOSER COVPRI SI NG DEVI CE FOR PREVENTI NG A SPRI NG BACK The invention

relates to a door closer having neans for reducing or avoiding a springback
or rebound. In the state of the art, a differentiation is nade between door
cl osers and door drives. In case of door closers, the door has to be opened
manual |y by a person. During the opening process, energy is stored, e.g. in
a closer spring, and the door closer I's capable to close the door by using
the stored energy. Contrary thereto, the door drive is an assenbly which

automatically opens and cl oses the door by neans of an additional auxiliary
energy, e.g. by a notor or hydraulic neans. |In particular when considering

the hydraulic circuits in door drives an I r sLgnificant
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It is an object underlying the present invention to provide a door closer which has a very
. slender structure while being manufactured at low costs, and which is consequently also
applicable as an integrated door closer, e.g. in a door frame or a door. In addition, the
door closer is configured to include a locking function or a free-swing-function, and a

rebound shall be avoided as far as possible.



Preferably, the door closer including a free-swing-function is used in
facilities for handicapped persons, apajtnents for senior citizens or
nursery schools as well as for safeguarding fire protection doors. In
conbination with a fire alarmsystem the closing of said doors is secured
for avoiding a propagation of snoke and fire, w thout exposing the users of
the door to a constant opening nonent of prior art door closers. In
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pr ocessor@dstst ke ténsioning of such closer springs whenever the door is opened cannot be
expected from children, ill persons or senior citizens, in particular. In this case, the free-
swing-function enables that the closer spring is biased only once and remains biased
until a possible emergency case. The present door closer can be inserted invisibly into
the door leaf or in the door frame due to its very slender overall width, such that no

optical drawback occurs and it is protected against demolition by vandalism.



di scharge fromthe | ock conpartnment is e.g. blocked by a sol enoid val ve.
Thus, in the door closer proposed hereiyn, the stored force of the closer
spring is absorbed by the oil pressure and cannot introduce a torque to the
out put shaft via the piston assenbly. Preferably, it is provided that the
free-swing assenbly is fornmed as a sliding-coupling which exclusively
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pi st ON-housing areas into the lock compartment during the manual opening process, and the



Further, it is advantageous that the space becom ng snmaller is closed,
except for the check valve, during the ppening process. This closing is in
particul ar achieved by arranging a further, in particular spring-I|oaded.,
check val ve between the space beconming snmaller and the tank |ine, wherein
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first enbodi nent, Fig. 2shows an inventive door closer with cl osed door at
an opening angle of O with inactive free-swing for all enbodinents,
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piston assembly. For the free-swing-function, no fixed connection may exist between
the closer spring and the piston assembly. Therefore, a sliding connection is preferably

used, which exclusively transmits compressive forces.

In a preferred embodiment, it is provided that the output shaft comprises a cam-shaped
rolling contour, in particular a cam disc, and that the piston assembly comprises at least
one cam roller abutting on the rolling contour. Door closers including sliding rails have
prevailed in the last years due to optical reasons. In order to simultaneously obtain a
comfortable operation, i.e. a decreasing opening resistance or decreasing opening
moment upon increasing door angle, a cam technology is preferably used within the
door closer mechanism of the inventive door closer, in order to transmit the force

between the piston assembly and the output shaft.

Preferably, the spring-loaded check valve locks toward the space becoming smaller.
According to the invention, a hydraulic pressure is built up and maintained in the lock
compartment, in order to arrest the closer spring. For a pressure generation in the lock
compartment, all elastic members contained therein, e.g. seals, residue air or also the
hydraulic oil itself, are compressed accordingly. This results in an undesired loss of
volume. The closer spring tension piston compensates for this loss of volume, however,
performs a small subsequent stroke. This subsequent stroke is transmitted to the piston
rod and consequently to the piston assembly, the output shaft and the door. This results
in a turning back of the door by several degrees when using the locking function. In
case the free-swing-function is used, the subsequent stroke has the effect that the door
cannot be opened completely to the desired position. This undesired effect is referred to
as rebound, which becomes noticeable in particular in case of restricted door opening
angles determined by structural conditions. This effect is especially pronounced in case
of door closers with cam technology due to the small rotary angle-stroke-ratio. The

arrangement proposed herein, including the spring-loaded check valve, reduces said



Fig. 4shows an inventive door closer with closed door at an opening angle
of O with activated free-swing for all §nbodi ments, Fig. 5shows an
i nventive door closer during the opening process with activated free-sw ng
for all enbodinents, Fig. 6shows a detailed view of the free-sw ng
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free- S%agbompartment during the opening process. Therewith, a relative opening resistance,
similar to a opening damping, is intentionally generated in order to bias the hydraulic oil
and to obviate compression-set-characteristics. In pre-known arrangements, the
hydraulic oil is only passively suctioned from the tank compartment into the pressure
compartments during the opening process, which may partially even generate a slightly
negative pressure. The elastic members therewith completely relax and require a
relatively high compensation volume including a corresponding subsequent stroke in
order to enable again a holding pressure sufficient for the spring force. In this case, a
maximum pressure difference exists. In the case described herein, the compression-
set-characteristics of the elastic members in the lock compartment therefore occur
during a slight pressure difference, as a result of which the loss of volume and thus the
subsequent stroke is smaller. Accordingly, the turning back or the rebound of the piston

assembly from the intended position is considerably smaller.

Preferably, the spring-loaded check valve is arranged such that the hydraulic oil in the
space becoming smaller is pre-pressurized by the opening process and is thus actively

pumped through the check valve into the lock compartment.
Preferably, the check valve is arranged in a the-closer spring tension piston.

Further, it is advantageous that the space becoming smaller is closed, except for the

check valve, during the opening process.

This closing is in particular achieved by arranging a further, in particular spring-loaded,
check valve between the space becoming smaller and the tank line, wherein the further
check valve locks toward the tank line. Therewith, hydraulic oil e.g. present in the
accommodating space of the closer spring is biased during the opening process and
can be pumped into the lock compartment through the first-mentioned spring-loaded

check valve in the closer spring tension piston.

In the following, the invention is explained in more detail on the basis of the

accompanying drawing, in which:



Fig. 9shows a piston assenbly of an inventive door closer according to a

third enbodi nent, Fig. 10shows di ffereFF)t‘3 sectional views of the piston

assenbly according to the third enbodi

swi tching synbol for a solenoid valve of an inventive door closer according

nt, Fig. llshows a hydraulic

to a fourth enbodiment, 7 Fig. 13shows a hydraulic swtching synbol for
sol enoid control valve of an
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shows an inventive door closer according to a first embodiment,

shows an inventive door closer with closed door at an opening angle of 0°

with inactive free-swing for all embodiments,

shows an inventive door closer with opened door at an opening angle of 150°

with inactive free-swing for all embodiments,

shows an inventive door closer with closed door at an opening angle of 0°

with activated free-swing for all embodiments,

shows an inventive door closer during the opening process with activated

free-swing for all embodiments,
shows a detailed view of the free-swing according to the first embodiment,

shows an inventive door closer according to a second embodiment with an

inactive free-swing,

shows the inventive door closer according to the second embodiment with

activated free-swing,

shows a piston assembly of an inventive door closer according to a third

embodiment,

shows different sectional views of the piston assembly according to the third

embodiment,

shows a hydraulic switching symbol for a solenoid valve of an inventive door

closer according to a fourth embodiment,

shows a hydraulic switching symbol for a solenoid control valve of an

inventive door closer according to a fifth embodiment,

a



I nventive door closer according to a sixth enbodinment, Fig. 14shows the
hydraul i ¢ 3/2-sol enoid control valve of, the door closer according to the
fifth enmbodiment in a de-energi zed position, Fig. 15shows the hydraulic

3/ 2-sol enoid control valve of the door closer according to the fifth

enbodi nent in an energi zed position, Fig. 1l6shows a detail of Fig. 15, Fig.
17shows the hydraulic 3/2-solenoid control valve of the door closer
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a detail of Fi ﬁive%\’/e %ggr closer according to a sixth embodiment,

Fig. 14  shows the hydraulic 3/2-solenoid control valve of the door closer according to

the fifth embodiment in a de-energized position,

Fig. 15  shows the hydraulic 3/2-solenoid control valve of the door closer according to

the fifth embodiment in an energized position,
Fig. 16 shows a detail of Fig. 15,

Fig. 17  shows the hydraulic 3/2-solenoid control valve of the door closer according to

the sixth embodiment in a de-energized position,
Fig. 18  shows a detail of Fig. 17, and
Fig. 19  shows an inventive door closer according to a seventh embodiment.

In the following, the basic structure as well as the hydraulic control and the function of a

door closer 41 according to the first embodiment is explained with reference to Fig. 1.

The door closer 41 extends along a longitudinal door closer axis 62. The door closer 41
comprises a door closer housing 42 which in turn consists of a first door closer housing
part 43 and a second door closer housing part 44. In Fig. 1, the various hydraulic lines
are shown to be outside the door closer housing 42. This illustration, however, is only
given for facility of inspection. In practice, the hydraulic lines are integrated into the door
closer housing 42. In the following, the structure of the door closer 41 along its
longitudinal door closer axis 62 is explained from left to right. A first pressure spring 45
is supported against the door closer housing 42, in particular against a front face of the
first door closer housing part 43. The first pressure spring 45 pushes a piston assembly
94. This piston assembly 94 is guided in the door closer housing 42, in particular in the
first door closer housing part 43. Opposite to the first pressure spring 45, a second

pressure spring 52 abuts against the piston assembly 94. Said second pressure spring



Fig. 19shows an inventive door closer according to a seventh enbodinent. In
the followi ng, the basic structure as |1 as the hydraulic control and the
function of a door closer 41 according to the first enbodi ment is expl ai ned
with reference to Fig. 1. The door closer 41 extends al ong a | ongitudi nal
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si de and agai nst an adjusting unit 57 for the closer spring biasing on the
ot her dihdepistod sventbly 94tdunprifeass bnre sidei thefeof ffacing tiee tﬁrsjmessxpe ispgng 45,

bi asing, a 3/2- sol epoid, control valﬁ}/

di d
val ve, 4 4ampspaistan é%an%?eg%po%w Bislen 87, o Sef daane Moo st s B4, 4ifhgoe
part1 CWafiipdibitih £¢CARMARLT FlaSam hoN! 0 e isHoralthiy @uﬁwﬁb@wgm y

94 corrprl on a si ereof facing the first pressure spring 45, a
danper Tmesomnmg pistod &th coprpriiseg secand sanoroliendls sdepdrias refat th%f@tﬁh

d 54. The d t 46 f |
ot at aBOSaHhoRae 4B, Fee: o SRR 33 ryisbal, e G bbbt bl o
rol I er (gfbrsPaed tRdsé At ddthYolléies®iThe AlpatitRaft 48hakéndBalohg dnhsutput axis

enbodi nent of a camshaft, is arranged between the first camroller 47 and

the seddnperpandicolarde the lormgitidinalsaorshegar as 62t Sair oHtrshhaft 4LIBNEMER|

85 di cul to,th ft
40 ©r ot LK Morhorted FvBR eheciBl o hedld Aol el et ot
| ever s @fanpgenfdrit aVGesRIY ralsttd thé idder msiwell &e frtdme tlﬁ@dboam thel pistm dssembtihe

door to the piston assenbly 94. For this purpose, the outcfut shaft 48
conpri $4s Fordhin wpges. the ppwglt ShHARftAR ceaipripes 3 CAELShaprd Kplling Cantal #9 he
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49 is heart-s Iston 46, the opening pist
closerrsmhgmgnk&mm@qsrpxwmshaﬁﬁﬁ are seallngly gui ded within the door closer
housi ng 42 and, for this purpose, preferably conprise seals or sealing
flanges at their circunference. Due to this seal ed guiding of the pistons,

di f f er e FRARESPRIorFABITABGHeRiIRy FRRSH 81 8fdithe (A 2pFing tO5S6N PRsish BE A3,
sealingly guided within the door closer housing 42 and, for this purpose, preferably
comprise seals or sealing flanges at their circumference. Due to this sealed guiding of

the pistons, different spaces or chambers are generated in the door closer housing 42,



9 which are connected to each other via various hydraulic lines. Said
chanbers or spaces are, according to t structure shown in Fig. 1, again
explained fromleft to right along the Tongitudinal door closer axis 62: A
cl osure danpi ng conpartnent 58 is fornmed, defined by the left end face of
the dogy [ L f d S rshp b@@
part 43 NiEh 3R paaello Sch o YHbE: rBal ke B3 RIS R SPatss

di sposede batowrdimgt foetheastpertua sthamn 46 Fand, tagaimwplangsq)frstmtefﬁm ng’mrmlom@n
al so be referred to ,as cam shaft ce The i ston asse ace 59
s on sa@ﬁoeglaégn@emrdc o R BAp ) it TP BACCTEASReRt g 5 LB oe:
and i s qkkey, BRY fQEe BFABKIFYreaSsIeho B/ -42MMn gﬁ‘?ﬂ:&mﬁr ﬂw%nﬂl's'ﬂ@oor
conpartment 6 | sposed between the opening piston 51 and the separating
wal | 5%losen hdmsurtg[h@ﬂ 43 aeddhetdaenwpasmw@ Avpiigton assemdlyl inorr spagrabBrient
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t he walbfedfed {t£aseepN@hdRUpaREOTRE Hists Agkdpably iAdenssadd16908 Qﬁ\ebompﬁxﬂég
tension piston 55. In addition, the door closer 41 conprises a tank

conpar tseeled By therHampenipiienddr an: fie Snenisgyistandeldansd isekraysHeaitaned at

the. oF G ERopIRsRLRL b Sa R ibeliify SR Cofifhitnn @ KoaispBRld AAEERTRE ©
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In this context, also the siemfl c constructlve desi gn of :gref {1 t ank
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enbodi S pr .sur line P, a second hydraulic¢ line, odi ed .asoperating
e ASSad SRR G PSRN CISier | DS hdas fOAanent Ao T dank
hydr aulcopnddritRente st e@dal'rﬁn@é’d aﬂét\%ew the &lbguﬂeogghh?l%ﬁ@bno@@fonc bes&fd ané s
62 in the door closer housing 42. The three drau | i nes are connected

to t he selariadisontiahialve Toand pacwmodateh%thﬁ)@ioser gpeng 56 anst th@gardjyﬁtm unit

door  crscresgh SheBRSHINIS 8y gHE" ek, e dlhi FRESEleshRy Shfnabehbar g™

I n pracipifned nehydr avkiis ddnieR, alsd thet §esafiedohstrgctivieed skign o¢la0§mferred
housi ng 42. The pressure line P extends from the | ock conpartnent 61 to the

sol enoitankorempartingnie 3 dwillecd y exp@ingd: hdat PREliGHan hakic | 2d clopge  spring

operati S r ﬁﬂ}w t oi d
contr olar&gg%nI qﬁ]n%f(ée&ﬁ% Q%nﬁmér'}ﬁe&{&%glaﬁsﬁ; r{r]%?%,‘b%%%%g o iﬁ%l ggér%t%ol
val ve 1amP5b§/médwohﬂﬂh&ﬁﬂ@dicbnnédftmrisankhé itavek JomphgmadesBgnat i on "direct
and wi thout being throttled" nmeans 10 that no separate throttles are
provided in the lines. Nevertheless, the pressure can be slightly throttled
by pos t f h n

DY oSSkl 68 A9 P B GRCa I FHRS ngenpRBRd, BRIRRG
connectinerP, 78 se€and hhdrsauﬂmmpesemb@died 8 opbraitrlgl Ime/Al and @5third hyslsaulic line,
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to the output shaft 48 than the openin e openin anpi ng conpart nent
60 i nt ¢onhectieidr &1 thérwariousdchanhets porsmesmetfmdpﬁr GifPf@fuM Hheudheghort

&4 b
openi nG"angrE WFprat bR e el hae R P tra g B ABE bbb o 1
connectaad Ai@ 1 Reohantkel hyigallid Nhes @hlyasseaaatcdlfr o qokaxdmeomnwmnaanm@l ch
is arrange at the front face of the first door closer housing part . For

this p@rgdeiegrateddpbnthe Hpet clasey diousineB42s Thedesswealing £i exends tfmm dhe
throttl
ot 86k EABEEHERR o1 gl A8 Lol VS T GHILST SR iibodtidigg mefudde

tank | ime dperatigy tmden@ eatdrfusrfdomhhetdld)@mpr@ﬂspéﬁaaeSm@t@salese:dbd:qnt'rohner
space 59 is connected to the tank line T in an unthrottle ? rt%ter
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filter can so be integrated in I"enol al ve rably,
further filters 31 can be arranged in the other hydraulic lines. In the
danper piston 46, a first check valve 66 is installed. This check val ve

| ocks toward the piston assenbly inner space 59. A second check valve 67 is
installed in the closer piston 51. Sanme al so | ocks toward the piston
assenbly inner space 59. A third check valve 68 is provided in the closer



11 A free-swing assenbly is forned between the piston rod 54 and the

openi ng piston 51. The constructive des"Pgn of this free-swing assenbly is
explained in nore detail in Fig. 6. At tirst, however, the functions and
notions of the door closer 41 are explained in nore detail with reference

to Figsnatnd %egara-f@‘-‘rhifd#ﬂbfé hRNBravidedT tHNENES. N&RrieMsss tins preskliracanrks ng
to Figs. 2 to are applicable for all enbodinents proposed herein. Fig. 2
shows tshightfiothroitiedsur passikie fitarsaoigdynaoisinressirefdifferenreésh a rel eased cl oser
spring. Fig. 2 therewith shows the starting position of the door closer 41.
Fig. 3 shows the door closer during opening at an angle position of 1500 of
the outipidt opéidhl dHimpihBecstapartineneBenieccdineteRE s it tdikelined Tt thrsugh Befirst

out put shaft 48, which is connected to the door frame via an arrangenent of
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moved to the right. Consequently, the closer spripg i s, biased. i.,n
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Fig. 3 usg¢hrottted coheestiam 77 heart |hes efosedr bynghscopeXing mistensd bnvhep ehepegiiser

spring 56 and by k i the pressure line P closed, the
free-s%ﬁﬁﬁ“ﬁhﬁ%l?dﬁﬁg?ggﬂésdggpﬁﬁioser 41 is active. Fig. 4 shows the door
closer 41 again in a closed position with a door angle of 0. As is easily
di scerni ble, the closer spring 56 remains in the tensioned Rosition, si nce
t he | odlbecdnpuaret d@npinglconspartinient £81is eanagetrdrig dhadanicling I thnaigdt dsecond h

t he cl gser,, spring tensi I. I i, St r 4 cr i
unmovatt e eopge i 2Ly 15 dltndif 8t e i BRe" SR A BOS closer o
the pi H{RRiHgEEart43t Foptd puRsodeekéatondahrdthe valveBa issisgidt Id@ddition, a third

cl osing notion operated nmanually at the door. Herein, the (Pi ton assenbly
94 can%hﬁ%ﬂﬂ@ capRectiaydthisr PW"(“#Q e theopircupferanyial skirfagOf %\ec Opig closer
transmit e i fi n; |y
oa. " as MEElhg 42 Bfledthe YRS BEIMb AR BRImER: SR ankitnb te eI TRIRAT
ar r est edthpaisinrotoe vhive 6¢. The pistoe assengbli incei spaceVB@nsvebheectetidodbertails
freely novable w thou ny torque. Fi 6 sho a detajled view pf .the.
free- sWhBgl éﬁ:@ﬁr‘dﬁh@?tﬁ‘?ﬁ? rﬁrﬁyt ate'ﬁﬁgtjpﬂ%ﬁ?g'\gﬁﬁ'éa'?'?eéeésf&ﬁeﬁé1d§§%ﬂﬁt9§i’%
here e i i LeH n9e InnGr- B kanptRYPPHEBkamBle, tthd S
free-qunnérl)gé@gg@énbﬁy%r’reg{’?ﬁee(b?:érﬁgnngrtgﬁmﬁ‘eg\g §4 anic’zle thg second f rogte face
72. Thdilter Bstcahralad bEdntegratedsnisathal doddnaid valve & dyefaiablyofwtheadiiers231 ean h
front faces 12 74, 72 ar osj.t.oned vertically with respect to the

| ongi t % FARNYRFLIN @Féﬁ@?r g&‘ﬂ uh@?meﬁw first front face 74 is a front face
of the piston rod 54. The second front face 72 is |located at the piston

assenbly 94, in particular at the opening Ei ston 51. In the enbodi nent
shown iln tAegdadpen pirioRe46,7a first chefluyatye RBtinensigdad ndhisi shesk valveogks t

of the pist rod, 54_engages W [ 8qP ‘ ‘ j

al ong ttﬁ\é{a qoﬂ}eoﬂls&m a§3%@fﬂ}§@}s§%%%d§%§ﬁ%%%?g§éc hgggivlsaﬁlfe g@‘?ﬁ%ﬁﬂ%ﬂ%ﬂﬁg? rt\eom
of the qrerasistoh. 5T Samalalbo Abtks Bmvesd e pigtoar esdemisly ammerngeteopPoiithied t o
each other in the pocket 71 and can nutually lift off in case of a

fr ee- swihegk @y 687 isapepvidech diy the ddesecBridyt tensiar dvstan mp-t thig dschnyplve
enbodi Nt t igdent i b i

oo gnar Bes § YRR RATRARHS ook BURPARMenIEA"Md ooy INDSTIRE @ne
shows aotosartrabosen drlthduciosgr sipasgnacainmbdatitgspacs B2, mgspéctively. A dortis,

the lock conmpartnent 61 is hydraulically blocked t u h I ess l.i ne
P. Con$E§GERINE OF e PEPided b§yv¢%th%+%%%%?%§f8ﬁ”§§?éﬁg ‘%ﬁ%@'ﬁﬁ@%ﬁ- Pé;ﬁ’ﬁ’ ng
56 remaia ol ek S Inti 188 tolitd Rhé taHk meSelith 1Bé RS skbendiand
are f;rgdehl%:kgvﬂ%glgbﬁpterﬁ@igggfg@f%rngm t he c)di fference descri t;ed in the fol |l ow ng,
t he sedbind ahebkdiahes 66067 eapb68s the cldserrd idestpirgrisodipasinoentCofit iher 9pering he
first epbodi ment, an addifliona iston 95 is arr ed_between t he. -
separ atIHgP el FO®§3§FR? h([é(5 pﬂrﬁ (Stge jgg‘érfiﬂwpw.e?ﬁ%aaﬁri‘ AIays t%ee?‘é};ﬁﬂn\”%

bi st on Bhealiie iMRofRHEENR TBRAMETEBbN cKBENSEH! Lional piston 95 is fixedly
connect to the piston rod 54 for transmtting a translational notion. The
first front face 74 is forned frontally at the additional piston 95. The
addi tional piston 95 conprises a passage, such that the area between the
addi tional piston 95 and the piston assenbly 94 as well as the area between

the additional piston 95 and the separating wall 53 formthe opening
danpi ng conpartment 60. A further difference between the first enbodi ment



13 axis 62. Said pivotal connection of the piston rod 54 prevents a seizing
of the assenbly in case forces occur, I ch do not extend in parallel with
t he | ongi tudi nal door closer axis 62. Figs. 9 and 10 show a pi ston assenbly
94 of the door closer 41 according to a third enbodi ment. Identical
conponents or conponents identical in function are designated with

I dentical reference nunerals in all enbodi nents. The piston assenbly 94 of
the thiA ﬁeemb‘odg msaemMbinisgoahed distyedr the pistom rach 84 duwk thel epsmirg piston 51,
accor di osed hereij The |ston ass

proposgg‘%l @’§t'v‘g8§ﬁ'§n1c8 tﬁ'éﬁfefg@é“ntgr?essﬁf‘ﬁ%ﬁ %@ REAyn glPrSfJ%SE‘%Q fo 7,
in par tAtffHétahomeeﬂQﬁmundfﬂowscahd%olnaﬁé etgdbbecibbest 1 epsrespiamedirinandrg he
openi ng pi ston 51 i'ncluding the second cam disc 50. The output shaft 48

r enai n@leimbwahg@éﬁrem@ te Fighe2 de &. ofha fnohpss @ndarwdaps wf dhe Looscinsey 4%

the third e h S

spri ng S5oRNES a5 d % alf elCaRE ol e e AE bb PR AR RRRIRRFRER
shows tsh@vd@'tﬁé%o@%&%@bm &an vhelegiositidreolieMwh apiekd asedd@oserdsiring. Elgarﬁ ng
pi ston 51 are connected means of a first tie rod 81, a secong tie rod

82, a ttln@new&h.%\qwtf@sstaﬁwgap@%mwf fhe desr doser e Figys shpws fomdogh ciosey
are ar rd%?lﬂgdoed%h(l)@%fg n(%é tpgfft cg% t4dhadut %ha@*@@efhé%bér @Zoplgérﬂad

addi ti on 4 are arran our corners
squar e byra pecsamn@iee totHis thermtplletrmff 48, Whahparqmsecteﬁ textpbadwmftamwvley
The output axis 85 og the ou the section ,poi nt

t
of t ho 4N SEARGFECH! OLI8ES RAES o Mo deickrigl Enseeq dhidhice EpeE o, onBaY
ar r ang@f%tthgfcah#‘?olfe%%?t 56 Tﬂg$e§31tst|ﬂ Band|BEorAMRORIEoNBEPMtoR hskerBIF 0.

10) of the rolling contour can be di sposed between the two upper tie
rods 8P4 82 tlaeldltheTpgethalsmrth tthe pisttn 8sserghly %e alss e p‘l)slol”.bfl”oﬂhﬁ4 rafd i ng

contour, 49 i efined di ti t
cont ourtNIEWY e@ n%?sq{e%'rgln{?%%@@g@ggj& %%r%ré?)ﬁ'% \edg r'g%ﬁ%f ggﬁgéﬁ) gthe
t her ef b plingBeisaphddmIDtinglihes beering ipPodedds til piedsire M@Prng%lmﬁl Mﬁ' y
connected to the openi ng pi ston 5% %ﬂscrewl ngs 87. At the other end
4

t her eofmeanseof hersaleroid eastrghvalee muigdeuichisoushed thrusb tas taird Ph%Ck

camer B SR ulTis RGP, B RN Eb LD A By 3008 KL

third tégsibRdh8Zlosk4 spring 56. After tensioning the closer spring 56 and by keeping the
pressure line P closed, the free-swing-function of the door closer 41 is active. Fig. 4
shows the door closer 41 again in a closed position with a door angle of 0°. As is easily
discernible, the closer spring 56 remains in the tensioned position, since the lock
compartment 61 is still filled with hydraulic oil. Together with the closer spring tension
piston 55, also the piston rod 54 remains unmovable. Due to the free-swing assembly,
the piston assembly 94 lifts off the piston rod 54 through the backturn of the output shaft
48 upon a closing motion operated manually at the door. Herein, the piston assembly 94
can freely move together with the door. Merely a slight force is transmitted through the
two pressure springs 45, 52 to the piston assembly 94. As shown in Fig. 5, the closer
spring 56 remains in its tensioned and arrested position during the free-swing-function.

Meanwhile, the door is freely movable without any torque.

Fig. 6 shows a detailed view of the free-swing according to the first embodiment. The
free-swing assembly is here embodied as a sliding-coupling. The two essential
components of this free-swing assembly are the first front face 74 and the second front

face 72. The first front face 74 is parallel to the second front face 72. Both front faces



bei ng arranged diagonally to the first tie rod 81 are respectively

tensil e-1 oaded by an integrated clear e conpensation spring 86. The

i nt egrated cl earance conpensati on spr?ﬂ%s 86 are fit on the first tie rod
81 and the third tie rod 83 and are |ocated in the danper piston 46. A
first d-ef - ' ' 188 ' i the
out put T e B L B R e DB e 1
scr evedirdtdrdntéacee B4 éch ifromt face ofuitie Bstpn38d 54. Jbemedonddrant fadee72 ésslosatadse

| : ti i ngs 86 facing the output, shaft, 48 | d
et neBt anS APBARSS L S, B partisydiert the PEeRBpmb ] nls e B HARGER
46. Dugp, G?/ntihiﬁﬂgﬁ?ﬁi%ddakeﬁ'ﬂ%g@aﬁ@éd it B 6beAMBNEIStoROSPEASRIH eNtrEPpishgs

86, which are enbodi ed as pressure springs, may |load the first and second
tie roded 84 erg@mgaswith drspocket|7d anttistguided thejeincalongike gisten gridgesd.i g

flange 89 at .the_da r pistgn 46 | C i i
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cl osur gr&lap BeraREERAIIPTRAE t88adhnothes imthépotken® ,aricheampeutualy fiftsifom 51
is sealed with respect to the door closer housing 42 by neans of a second

seal i ngape Hh@draEIsWNgese two seal ing flanges 89, 90 are used in the piston
assenblies 94 of all enbodinents. Fig. 10 shows three sectional views of
the piston assenbly 94 according to the third enbodi nent. In section B-B,
it is ghigeer i 6 shaw deloer ageser 4 heacpordivg t@1a isecbod nedbodimerd. dgmntical
piston 51. At the bottom of thi sqﬁ;focket,, there is the se%toad f.rqntfface 72.
The pi SEBWANGASAr 6PIHREBENtH BANGAT dn fiotie afe designated, yithyiggntical reference

free. Sy ARGINALAInbsEaNtiged shbiik LHBEALIBEE 41 RARGIAASING of detsenow
or a

two basic possibilities | ear ance conpensati on befween the cam

rol | er spfidig 50 BndFid.h@, the lloclg coonteotmentob1iin hydrafiically blackesdriibiugnthe

t he danper piston 46 is pressure-|loaded by the first e j
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pr essursg |agadinbinetrRnS 8 PHkitRiraS TWHepBRS B8sSRbE DNl tHeoWabd arddreaiit put
shaft 48. This secures a constant contact between the camrollers 47, 50
and t hewingadlleg contour 49. An alternative is disclosed in the third
enbodiment. In this case, the clearance conpensation is integrated into the
pi ston assenbly 94. The danper piston 46 and the opening piston 51 are

al vays sgddrghdy eeaStificpdist hyeddiBetli én rods fBllowimgB4thendseichadi rhdgrdimedt

cl earance conpensation springs 89, such that the_two camrollers 47, 50
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f r ee- swWanrgcu@de dhenisy pistén 5d, anthedieapndaembodiaregentne adflitionel piston 95 és
rods 81 to 84 provides for an aba%Au% el Ea const ant for? . trﬁgicgi ssiég]hr‘]3 ﬁng
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to each her. As an ernati . one clearance conpensation spring 86
coul d emprizesde hdssageashcofthahthe iacea dadwean ttbegadditpnal ceiston, 96rrnd the

cl earance conpensat i sSprings can preferably be arran .Nok O
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respect to one another. Further, the piston assenbly 94 according to the
third debodenethe fissh embodiprastteanmithe peeapnsd epthpsiment v tthat e the second
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cl osi N@IdgrCeprirRAtErsRsh ipisteABS. 0fhé donhectisrm etwsew éhy istoangdcbdsand the
springs 56. For the everyday use of the door, it would be desirabl e that

the cl @sigitionsl pigiom@5apviiyeial ahawihna fikstaes 78nd hel G¥weclipg bedyser e PIstoOR ase
of a fire. I ertingr hSd: e s QL Rnpuas 39 Jh
autonatrg)gaqlill\gxgIt%é;i%LOSS%Z()Sg?'BS\}Eggéb?fglgtgb egés@ﬂ((ﬂagsalb%ﬁshouélbg occur after
each ussesTHeRef seepoditiorictl pertitalhahite redpdct éadte afngithdindbdooctloser gxig B2.
proposed herein conprises _the second pressure spring 52 an "addi t.i gnal

cl oser lB@ddiipn, thadibeti s & 9yis %%téﬂrlﬁcﬁtje‘?'Balﬁf\IW'tgrreﬁgﬁ?t Wha‘z‘ﬁe?ﬁ?@gi %X'S%rb'
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t han t he cegsgr% éﬁ?%\%%é@@ﬁ@%ﬁ@ﬂ%ﬁgr etssur gégpri ng 5271 n this enbodi nent
therewith al ways | oads the piston assenbly 94, in particular the opening
piston 51, in the closing direction, even when in free-sw ngnode and upon a
bl ocked cl oser spring 56, such that the door closes, at least if the
resistance is not too large, automatically, also during the

free-swi ng-nmode. Neverthel ess, the user does not have to tension the large



16 The fourth enbodi nent according to Fig. 11 shows a very sinple
enbodi nent, in which the operating Iinq A to the cl osure danping
conpartnment 58 is omtted in such door gl oser 41. The sol enoid control
valve 1 here only controls a connection of the pressure line P fromthe
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de- act iivataed forcescocauat adhichFdg. ndt Z22xddmdvn phealhivithihey lengitbdinal dioot leoskr f t h
enbodi nent ,,_Herein, the pressure line Pis connected to the tank line T in
a de- e®¥$P%ed state of the sol enoid control valve 1, shown on the |eft
side. The operating line Ais blocked. The switching position on the right
shows the energized state of the solenoid control valve 1. Herein, the

plressurfﬁg$.i91@n§ A shous pistenl arsendyysdr ohthe dear claser ddnaecpidingl ip altBisd t he
' 56, l.ocked. T | i ng: 8] d
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line Pis connected to the operating line Ain a de-energized state. In the

ener gi 2bigd serabedigraidr eathreterably e guediapi tbei daor irsess etk acsording to akhd
t hus t%%%(?cﬁ%et ﬁé@ﬁ{ptogggthe%inare bl ocked. The operating line A and,
: e’ C

consequently osure danpi ng conpartnent 58 are shorted to the tank
line T. Figs. 14 to 16 show the constructive design of the solenoid control
valve 1 of the door claoser 41 according to the fjifth enbodi nment.
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according,to Fig.. 12, right side. ,Fig.. 14 shows sectional. view of the
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integrated into the valve housing 2, a solenoid 4 and a val ve spindle 5.

The vallorgeypieadired Shavesnss, ¢an helusadiin addiign. di rection al ong a val ve axis
38. 17

Fig. 9 shows the piston assembly 94, wherein the damper piston 46 and the opening
piston 51 are connected by means of a first tie rod 81, a second tie rod 82, a third tie
rod 83 and a forth tie rod 84. The four tie rods 81 to 84 are arranged in parallel with the
longitudinal door closer axis 62. In addition, the four tie rods 81 to 84 are arranged at
four corners of a square or rectangle to be considered for the purpose of explanation
only. The output axis 85 of the output shaft 48 passes through the section point of the
diagonals of said square or rectangle. Due to this specific arrangement of the four tie
rods 81 to 85, the complete height 91 (see Fig. 10) of the rolling contour 49 can be
disposed between the two upper tie rods 81, 82 and the two lower tie rods 83, 84. The
height 91 of the rolling contour 49 is defined in direction of the output axis 85. The
rolling contour 49 does not need any recesses for the tie rods 81 to 84 and may

therefore be loaded optimally.

The four tie rods 81 to 84 are respectively connected to the opening piston 51 by
screwings 87. At the other ends thereof, the four tie rods 81 to 84 protrude into through-
holes of the damper piston 46. Here, the ends of the tie rods 81 to 84 are respectively

screwed by means of a spring tension nut 88. The first tie rod 81 and the third tie rod 83



The val ve chanber 3 conprises a first valve seat bore 6 as a connection
fromthe pressure line P to the valve q%anber 3 and a second val ve seat
bore 7 as a connection fromthe operating line Ato the valve chanber 3.
Further, a free aperture 8 to the tank line T is formed at the valve
chanber, e t I he
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parti cudad thef firshand eeomad flarddd. 81, 8& watthdiension, a shoul der is fornmed at the
vaI ve spindle 5, in particular at the second part 13. A valve pressure
spring 14 is supported on said shoul der. The convex surface 9 is arranged
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surface in the valve chanber 3. Said cone ring surface 11 is forned
about g %CB% e circunference of the valve spindle 5. In a de-energized
state of the sol enoid 4 said cone ring surface 18 11 is pushed onto t he
second val ve seat bore and therewith seals the operating |ine H
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ener gi a gap 20 being as snmall as possible exists between the
pole core 18 and the armature 17. In the de-energi zed state, said gap 20 is
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structure of the valve spindle 5, in particular, the |ongitudinal borehole

can be fornmed al ong the | ongitudinal valve axis 38 inside the valve spindle
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The val ve housing 2 conprises a base housing conmponent 26, a first valve
chanber insert 27 and a second val ve chanber insert 28. The first valve
chanber insert 27 and the second val ve Chanber insert 28 together formthe
val ve chanber 3. The hydraulic 3/2-solenoid control valve 1 is structured
and as f40l ' ' bsudlirResadomient Bets on
soIenoﬁgmﬁge%ﬁ%@?#@bppﬁﬁ%Cé@%%ﬂgﬁénggﬁ%ﬁgﬁgg??@%gert 28 19 is enbedded
into séieloetpuesbafids2nd thesewith tineldoar stendastithén anypepsibiEgpesitienduring the

acco dates the first val ve .chamher. insert 27. T I i
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second val ve chanber insert 28 and first val ve chanber insert 27 is_screwed
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chanbetwistingof t daBmied piston d6 B8l the afiesyus pstaubiivdty relspestdbvanecinatber 3
and in the pressure line P. In addition, a volunme conpensation unit 37

i ncluding the tank conpartnment 31 is integrated inside the base housing

CONPONENLhEF. thedhiStonCh4HERN ISP TRERSEHRTY tenthle tBifdi difbadiitat cBR disebreferably
conpartnment 31 conprises a volume conpensation piston 32, a conpensatign
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The pi glqh@Rorce relhupbd liy caRei ifda fieadeguites Vg stromeorat! sprisgs 569 F88 thaThe
conpensation spring 33 is supported against the vol unme conpensati on pi.ston
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seal ed s\gicgrr\]d %-réésnugess%?‘lkgs} 5A20|’s r‘ﬁ’ﬂ%ﬁ more weaker than the closer spring 56. The second
pressure spring 52 in this embodiment therewith always loads the piston assembly 94,
in particular the opening piston 51, in the closing direction, even when in free-swing-
mode and upon a blocked closer spring 56, such that the door closes, at least if the
resistance is not too large, automatically, also during the free-swing-mode.
Nevertheless, the user does not have to tension the large closer spring 56 upon each
opening process, but only the much smaller second pressure spring 52. In particular in
this embodiment, the piston assembly 94 according to Figs. 9 and 10 according to the

third embodiment can be preferably combined with the second pressure spring 52.

Figs. 11, 12 and 13 show a fourth, fifth and sixth embodiment for a door closer 41,
wherein the switching symbol for the solenoid control valve 1 is respectively shown. Fig.

12 illustrating the fifth embodiment shows the preferred variant.



20 the 3/2-solenoid control valve 1, enbodied as a cartridge valve, is
inserted into a correspondi ng receptacH . Fig. 15 shows the hydraulic

3/ 2-sol enoid control valve 1 according to the enbodinent in the energized
state. Herein, it is clearly visible that the valve spindle 5 was noved to
the left conpared to the illustration of Fig. 14. Consequently, the
operating line Ais directly connected to the valve chanber 3 and thus with
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t he gr @geumeatedng seal 25. The second val ve seat bore 7 has an inner dianeter
D2. In a region between the groove ring seal 25 and the second val ve seat
bore 7, the valve spindle 5 has a snmall est diameter D3. Wen the second
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enbodi nent , ., i s _expl,ai ned how a hydrauwl ic 3/ 2-spl enoj.d,cont.rol v e 1,
in par ﬂ?%ﬂa?ﬁ\ﬁw‘gﬂsﬁf%ﬁ?m'19980'6‘8@8?%”* %nlsb%hqrﬁercigodﬁ}eotangnv%6@56&;3'%%%} ee
of | ealkpge@ oil. In the de-energized switching position, shown in Fig. 14,

the side of the valve spindle 5 formed as the cone surface 11 is pushed
into the second val ve seat bore 7 of the operating line by the pressure

spring 14 therewi th,. Kk nREect.d i i i e to
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ar mat ustatepn i eaergized sfale RGcording tonbesidiy eRieiare theAresiye line P and
[ et u . i )
T er_ewtﬁuggl LR JBM&@%@ @?falr{sfbc%saTﬁ@yEg@ﬁgtWﬁgAtm %Bﬂgeaﬁt?é’rﬁly?%t e

seal i ng di ameter arnmat ure space operating I'ine Ais

pr essuclosete dangiifig eomphrtalerft @Bcarei shogiedeoabedartkhiireugh t he area ratio

bet ween the operating line and the seal ed arnature space 22, which force
pull's the valve spindle 5 toward the solenoid 4 and acts in addition to the
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wherein the valve spindle 5 seals, with its ball 10, the pressure line P in

an oil-tight manner against the elastic force. A consunmer connected through
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the operating line Ais connected to the tank Iine T w thout pressure.
Therewith, no pressure or only a small dynam c pressure can build up in the

oper at 'F'(t? b4 "hdvs a sectional view of the hydraulic 3/2-solenoid control valve in a de-
energized state. The hydraulic 3/2-solenoid control valve 1 comprises a valve housing
2, a valve chamber 3 integrated into the valve housing 2, a solenoid 4 and a valve

spindle 5. The valve spindle 5 moves in a longitudinal direction along a valve axis 38.



The enbodi nents of the proposed 3/2-sol enoid control valve are applicable
according to the invention also for other val ve designs, independent from
the cartridge design and i ndependent of the nunber of |ines and/or
switching positions. In particular a conbination of ball seat and cone seat
in a valve, in particular on a valve spindle, and/or the

differential -area-ratio are applicable for other valves according to the
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t he valseat bb@ber 3 and the tank line T is controlled by the second val ve

seat bore 7 and the cone ring surface 11. In addition, the valve spindle 5
of the sixth enbodinent is fornmed in one piece. Further, the path for the
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i s desithmudlvesheamar i npl er. The val ve chamber 3 is no | onger structured
in two parts including a first valve chanber insert 27 and a second val ve
chanber insert 28. Rather, only one valve chanber insert 27 is used in this
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closer spring tension piSton 55 as a spri n%-l oaded check val ve. The space
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openi ng process of the door, since the closer spring tension piston (?5

noves tesrangemenjiaf theyvalve pressure spring 14, the valve spindle 5 is loaded towar the
solenoid 4. In a de-energized state, this results in an opening of the first valve seat bore

6.

At the second valve seat bore 7, the valve spindle 5, in particular the second part 13,
comprises a second sealing surface, embodied as a cone ring surface 11, within the
valve chamber 3. Said cone ring surface 11 is formed about the complete circumference

of the valve spindle 5. In a de-energized state of the solenoid 4, said cone ring surface



23 addition, Fig. 19 shows the fourth check valve 69 also as a

spri ng-l oaded check valve. The third c?sck val ve | ocks the hydraulic flow
fromthe | ock conmpartnment 61 into the oser spring acconmodati ng space 92.
The fourth check valve | ocks the hydraulic flow fromthe cl oser spring

accommgaf ' ' VRESSHE ehdBpbERingRink t he
| ock corrp%r‘%l%g%teacgﬁ?% F%@"a&s?iﬁé’é%é%te’?@}Pgﬁ% t{]er el n, e. 8 S'2§| IQ,

r esi duewith respechtostbetadvenghrabér 8. f | ui d, are conpressed accordi ngly, which
results in an undesired | oss of volunme, The spring tension piston 55

conpensates this |loss of volunme, however, perforns a small subsequent

stroke.THd 88kh¥id 4 RenfdrResra 86 HBYah BHaAlteP| BhAA PPoROESTeNE. A6l Y658 OP
at the desired position. The assenbly shown in Fig. 19 reduces this rebound

by punpivognd aeoltytieaarmatursi 17 abdithg patt torel 18.prte prregisie ilZeand theopeleeere

cl oser ring acco dating ,spa 2 thrpough the i hgck I 63,1 nto
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openi nthgreroblet idfefmedi dlbh@thé Gormditudieivadved arii 381, Shisl boiebbld eoreld ¥ linear
generated in order to bias the hydraulic oi|l and to obviate the ,
conpr esgHidm-19efor igé st cuportvy qfi theuwalvwg spidle Guin Ragicatal & gotionsof thentirst
hydr aul | [N SGCA =om, t I i.n 0 i e,92
towar d 11k 2ank oY RenE"SARRle 57T qlf sPiefirka Sftptelh BRECTT RS M SHRACaS
Spri ng pussivieakidts ngtwpaneh8@2odiy ddre 13 eser theparmgturentsi. dn thiesteengbgided i ng
t he openi ng process_and flows_jnto the | ock room61 with a specific
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accordi ng invention: Preferably, t ree-sw ng assenbly is arranged
bet weerartitadung 5% and rtioel paledcdrbel Hrast embeddediityg .a gieewn 231 Fearthar, ianansylation

free-sw .assenbly i ef er.apl rran in the piston rod or between the
pi stonvﬁ"g%x'gﬁgaqwggwﬁ%g eé’ﬁrzlﬁﬁﬂ?/d (b%{gféj'cul ar between the piston rod and
the closer spring tension piston. Further, it is advantageous that the

free-swi ng assenbly conprises a first front face arranged vertically with
r espectTheopeleecarerfi andithalarmetirecl bees agrnged i abse-aalled Revature spacet2d t o

the piston rod,as wel | .a, second.fro L W th_th i
Front. o i iE ey 28 iTIRAREr Rblrhe @6, 22 ARRTR L Il WU B el o
front figge rédddcs tofdaid mamatire dpacet2d mgna shaekicasuhlt inupadieaup gsooMeering he
closer spring is |locked, By neans 24 . : .
seal 25 Said groove ring Seal 25 is arranged between the valve spindle 5, in particular
the first part 12, and the pole core 18. A connection channel 15 is extending within the
valve spindle 5. Said connection channel 15 connects the armature space 22 to the
valve chamber 3. Since the valve chamber 3 is always freely connected to the tank line
T, also the armature space 22 is always pressureless. The connection channel 15 is
formed by a longitudinal borehole along the longitudinal valve axis 38 in the valve
spindle 5 as well as by boreholes being vertical with respect to the longitudinal valve
axis 38 from the surface of the valve spindle 5 to the longitudinally extending borehole.
Due to the split structure of the valve spindle 5, in particular, the longitudinal borehole

can be formed along the longitudinal valve axis 38 inside the valve spindle 5.

The valve housing 2 comprises a base housing component 26, a first valve chamber
insert 27 and a second valve chamber insert 28. The first valve chamber insert 27 and
the second valve chamber insert 28 together form the valve chamber 3. The hydraulic
3/2-solenoid control valve 1 is structured and assembled as follows: An annular

extension 29 is disposed at the solenoid 4. A part of the second valve chamber insert 28



of two abutting and lifting front faces, a very sinple and efficient
free-swi ng assenbly can be realized as slidi ng-coupling. Advantageously,
a pocket is formed in the piston assenbly, wherein the piston rod is guided
novably within the pocket. As an alternative, the pocket can al so be forned
In the@@n%%i&e%ﬁ%tens&aséﬁ@%ibﬂ 89f thbheecald @aRRt ichanbRl Uhsert, 28 he st on
rod is tornmed of two parts, erein, in this case, the one part of the

pi st on acodmeuogates dise drgiocihet chpmbiendnsesthndy d Thaeallaadyi meatianagd giagvectdobr

i d the ot f, the pist dis di d jin. thi { b
movabt 416 folenpihexids R tnaipeBhd v e iarferh SR ERcand s QBB ok oc
an addiﬁﬂeoeé\hprététm SHiamhg 6 tbendroa, sbesei vARestigmbet weert 28 arpi fitson

assenbly and the piston rod and fixedly connected to the piston rod, .
wher ei watvee chamber finggit 27aise sckewest inta the base iSO EaMRANeNd 0. e Mist on

rod and the addit.ipnal, pi n.are fli Iy .C o ve
t oget nekTBrsngat Hat SRR B o dher asy dioind, SrpdRhLPATARIECE,
of the cagdspbadin tekran thidad & prmdddad thdaixtéisor et tthersdietoideh Tie
piston rod and the additional piston is forned piyvotally about a first axis
per pendd@vidaR! heusing COBWGNENtH 38 SeiRs agpipskeadkP¥erpue to this pivotal
arrangenent, possible forces, which do not extend linearly to the

| ongi tudi nal door closer axis and could therefore result in a seizure, are
pr eventigddditivnadst hoosingiZ comppses arap $0 pflowicdpdBd acasdsetheagnieneid ghand

bet ween the piston rod and the closer spring tension piston is formed

pi vot alSity OR ﬁﬂm§e§gﬁ§ﬁﬁl%%PQOB%?EgﬁdicuIar to the |ongitudinal door closer
axis and the first axis. Also due to this pivotal connection between the
piston rod and the closer spring tension piston, a possible seizure is

pr eventfedrilledhinsaste3ois farmed-inside dhe §irsttvalvst charabebtisesiohharhentiist valvpeseat

I i t 1, th I.St Ly. th j j i . i
the. pi 4EB% & Bdormedipard griedinesitan: Tadrtishaa L 44 BoTudiiodl i fist st ®
or in LARORARbELINSEHEEE. | Ofid flilee 3B SlAvpEssEbisiHeT®E aslve WhahitrB ahdnn
rod. In this state, a normal door closer operation exists, in which the

cl oser tepprespure linafial | y tensi oned and, upon rel ease of the door, the

cl oser spring noves the door back into the initial position through the

pi ston assenbly and the output shaft. In 25 case, however, the closer
spring |hsadWigeaubi ¢allihe @bhesinedtios. gnit BY emdudingithg tankocempadmealitvad] ishe
hydraulic oil can no |onger flow fromthe Ioctlgst??\(?? rtment. Cos'g]?.eﬂuent {3%
the sprntegrated desidarihadPassniyeysing cogpansdt #os QUERB | PRGSO HEIL P hser
spring . manyal [ n .W{&gh j i o}

t he opéer{l\a%%'s t%%nk%ng:ggﬁfﬁt%o t rg (%?I’Cé)ctl or?tso \g(ﬂgg}éng?ﬁ?)ﬁg%iiliq g\g’[rggdé%bi ?hi n
the frepnyratianssephihy/erigth paotpenkatiowi $gring t3k ahd dangeadogl Bhgfon ithes

he doGoTERRNPHEN Got PacS N4 Mk R TBPAGS b S Ramte ey s % Fits g ¥ine”
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front face I's generated, which distance corresponds to the stroke. T

r et ur ni3isratightin spfingtmadsidshtheaseapbhsatimnespringad3 ahks\copeenagtiast spirg ddor
occurs .w thout, force, which correspond 0 a free-sw ng-fungctio r
manual DpRPegtednaddnskithy YRYMEnE @Peﬁﬁ%'od]ogésugﬁc%“d&%@r’?gag'tgte i ﬁergﬁégg

| ock coppmidinRBt s@mgPhbain@B4066 1 thebthBA siel tiertof, Oftee fiont fee of the spring
free-swng-node. Onl'y upon rel ease of the |ock conpartnment, the closer

spri ng heaninged4 isstosewed irfodhe HpeadeYsKIgR@NPPREAtES case, the first front
face is brought into abutment with the second front face in the free-sw ng
assenbly and the force of the closer spring is transmtted to the door

t hr oughTdhenrirstin gsidrold asdntrble valileput  ishabhstriittedewubbtantibly dotatidrs

securely closed by the stored energy wthout any additional nanual tjon
bei ng r%/qmqeg'tg:ally )\//vith respect to the Iongg)lltudinal va}ve azis 58, 1the pressure lIllnes?:p, the

operating lines A and the tank lines T obviously deviate from said rotation symmetry.
The pressure line P and the operating line A end at respectively at least one position on
the circumferential surface of the base housing component 26. At this position, ring

channels 39 are formed. Said ring channels 39 are sealed with O-ring seals 40, when



In a preferred enbodi mrent of the piston assenbly, it is provided that the
pi ston assenbly conprises a danper pisgﬁ? including a first camroller and
an opening piston including a second c¢ roller, wherein the output shaft
is arranged between the danper piston and the opening piston. The cam

r ol | er $hfa/5118 ARTP YorlioP LM AND SibbHEORE T NAPHEECUAINEY & WbehRd fhio a
const ant contact W t he rolling contour, thus roll on the rolling
cont oucowbkspondirg oetepibclehaft i s rotated. Theremﬁth a working stroke is
generated for the danper piston and the opening piston. On the | onger side
of the door closer housing, the closer spring is biased through the opening
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ef fecti anper pi st on i's displaced. i/ | aci ng the danper piston, the
hydr authe eneigizes $fstej|!$¢fbacetd$ Oéﬂar by vigiate hhlaeﬂtﬁ)mlveepmﬁkt 5 vers meyetfie the
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one si galvefcHdmeberd.put shaft and the open| ng piston is disposed on the
other side of the output shaft, such that the output shaft is arranged

bet ween these two pistons. Consequently, no direct contact is possible

bet weert; g% h%ngtaﬂtétnan g5t ﬁ%s?érghefh|§§l|§|"sﬂﬁtlor$aﬂ)£tlléﬁlé)’ly ghé&fesrential-
constru |ona eS| gn o oor closer provides that a coirbi nati on of
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rocess, 1S n t directl ossi bl |n one co nt. The
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and secures a constant nonitoring of the camroller-contact. Upon M‘?%f'
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herein. I n addition, when u5| ng a cam technol ogy, has to be consi dered
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arrangenent s F | ow ng, two variants are disclosed, which enable

that tHe two separ ated pistons, the opening piston and the danper piston,
al ways have a cl earance-free contact with the rolling contour. A first
variant uses tie rods and internal clearance conpensation springs. The
second Baaedady this €ifthpsrabsdinerstpiti was ewblaiiedhgage royarsulie 36+ smltaeoudpcmﬁtmg

i ston and/ or  the danper piston. Preferabl rovi ded tha da
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shaft, | rect cont act ween these I'stons is possible. tie
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manuf act ur e itipn, the use of a.pl lity, of tie rods
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four tie rods four tie rods can be distri but evenly across the

cr oss- sal, itha valverspimdle Saiscadillxforrnedmgtn a grevveofing @eabﬁ/ withgespestdo the a

Phe. 1 ofpidiepacs a2 e srrod Qgster P14 YR SeRie GRRRR e simbite

| ongi tudi nal door closer axis. This nmeans that respecti vely two diagonally
opposed tie rods have the sane distance to the output shaft. In particular,
the four tie rods are arranged at corners of an imagi nary square or
rectangl e. The output shaft passes through the section point of the

di agonal s of said square or rectangle. Due to this arrangenent, an



In a particularly preferred enbodiment, it is provided that two tie rods
are arranged above the rolling contour,and on both sides of the output
shaft, and two further tie rods are arfranged below the rolling contour and
on both sides of the output shaft, such that the overall height of the
rollin i ﬂ\%ds We?hr Wanh! Ishedéfived

| ower ?,Péf)é'tggg& l@g?‘w)ﬁf e t%tg}nro S %?ggﬁgggugﬁeéégvﬁg’ gﬁ%ﬁhﬁg cam
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contour__c be mai ntained, Preferably, it.JsS provided that i
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wher e 'ér%& ARt deh thé dpRAStiREIING ok hedsshidd ageralieyssateeaz hwhicheforee e
tensil e-1 oaded by nmeans of the cl earance conpensation springs, in order to
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the daspétehipigseamnsing elaghrforaenalus| el (SRR PUEYINCS pH H8§ pgsiion,
arrang Lo th | i L wsion. Therefore, no
spri ngzﬁ%hgeasgsluﬁ%ﬂﬁ%%ﬂ Si %@ki{ﬁ%{ﬁé%?g@@%@@ﬁ@%@?@%ﬁ. required for a

cl earance conpensati on between the camrollers and the rolling contour.

Therewith, the piston assenbly does not have ta.be orted ainst , 28
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conmpen ron springs. In a preferred manner, the tie rods protrude through
t he cl aar aiidight ompensatdgaingpttiengdastishéoreen A onsuegr agerasierh dhsadhothe

springs are fqornmed as essure springs re ai . .
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t he danper piston.” The ends of the tie rods not belegg tensile-loaded are

r espectagsticsioresdn thisxawitshing pesities, the peetatingl ipeof Hecopnesisd. toge 4ank

alternati or in additjio he us f.rier
conpen 'HFY]gHV'QWSP?Hé%S,SW%' ?E%%r\'\t@{hernﬁﬁg/e%gy h%ﬁ&ggﬂfﬁﬁmgpb ?ﬁés'?‘bg Esstre
Spri ng pufid & iAnBe dpeestieeling Ae danper piston and the door closer housing,

wherein the first pressure spring is configured for a clearance
conpensati on between the rolling contour and the first camroller of the

danper -Ri_s AL S f ; ry i
o ot e Gihog Mipts 3 B, HERD5H /2 Rb|dHBIPLBATYI VAGE rORPERERTE LBy
second tphies Mueptisprdlsg farsother eage designse axdepeadopefiomgthpi cirvwlgertesigreand

pi ston rod or between the eni ng,.pi ston,and the.additi.onal pisto Qr
bet weedaRENSIGEH; i tgﬁs_ﬂﬁéﬁ‘ d Of nTRse PSRN RipRY AT theretiedrn @
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rolling contour and t second camroller. This second pressure spring,
si m | ath¢ diffdrenfialrartaprtis sue applicahigor gthervalues peeording tedharayention.

conpensati on between the camroller and the rolling contour. Preferably,
the first pressure spring and/or the second pressure spring is/are weak

enough paehor Bads. tireandlagngle ésrstaittive AlR%idnosfane soferidie cdapol weved of the

perceptible for the user, but only provide for the clearance conpensation

i n t he doomaciesgiaateaiding to the sixth embodiment is now explained in more detail. Both
figures show the de-energized switching position with an open pressure line P, as
shown schematically on the left side of Fig. 13. Identical components or components
identical in function are designated with identical reference numerals in all
embodiments. In particular, the solenoid control valve 1 used in the sixth embodiment
corresponds to the solenoid control valve 1 used in the fifth embodiment, except for the

differences described in the following.



In a preferred enbodinment, it is provided that an additional closer spring
is arranged between the piston assenbl? and the piston rod or between the
pi ston assenbly and the additional pis %n or between the piston assenbly
and the separating wall, in order to | oad the piston assenbly slightly
tovard Ahe, GlLOSH BeyLi17858d 98 WRERAINKNiINe PanathBL B S6ng W neaR hidchanged
addi tional closer Spring 1s weaker than the closer spring. The cl oser
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strong, is preferably tensioned once and then remains,|ocked via the |ock
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B puid dam S BeseRG s fordBRL if Ring"diekd S el TRC P2 RirgpOpleet

cl ear aRempEEREBE AidtaRehetheeamatiee epace a1l enhdofhet mkopeniTis phsteniratie t he
rolling contour was already described. Said second ﬂressure spring i
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assenbly facing away fromthe piston rod, in particular on the side of a

danper piston. According to the invention, The solenoid control valve
controllis addilieastth¢ healpe elssusieg 2 nint e cadeneid walwpi hgaewmrgingt iertheasiuth n

the | ock conpartnent,, The sol enoid,cantrol | ve_enabl e ydraul | y
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no | ongeictifbaxinal bhRsfir@admy A%irbUDalEthaphbdhmseRO27 Gnasgrsdednd valve
activated. By switching the sol'enoid control valve, the |lock conpartnent is

agai n ghesthereinssriefedRather henlg| eser valyei AHARRAT diNSPBCAY e it HEsesh 4@ othis
assenblré@g;méj th(terevvith cl ose the door through the output shaft, e.g. in
case o 9P a preferred enbodinent, it is provided that a first
hydraulic line, in particular a pressure line P, extends fromthe |ock
conpartment to the solenoid control valve, a second hydraulic | IP% in
par t i cdiher salenejskralven acording, todhedipydny (g ankk ety SmRodimepisngt the door
conpart i r:al : i I i in
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conpar theesih, The hydraulic lines preferably extend substantially in

parallel with the |ongitudinal door closer axis and are integrated into the
housi ng of the door closer. In a preferred enbodi nent, an openi ng danpi ng
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and/ or tween the piston assenbly™and the additional piston. A first
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tension piston 55 proposed in the seventh embodiment can preferably be used in all

embodiments of the door closer 41 proposed herein.

Fig. 19 shows an embodiment of the third check valve 68 in the closer spring tension
piston 55 as a spring-loaded check valve. The space inside the door closer housing 42,
in particular inside the second door closer housing part 44, in which the closer spring 56
is arranged, is herein referred to as closer spring accommodating space 92. Said closer
spring accommodating space 92 is a space which becomes smaller during the opening

process of the door, since the closer spring tension piston 55 moves to the right. In



and does not have to be guided sealingly in the door closer housing, such

t hat the openi ng danpi ng conpart nent e?%ends to the areas between the

pi ston assenbly and the additional piston and between the additional piston
and the separating wall. Upon opening the door, the piston assenbly
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cl osed or opened by the piston assenbly, depending on the position of the
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the outpereishaft sediberaydid airtdrealsy dhalytieaic! flui@nareecstiprizaegestcordinglgh
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pr essurrairihencthe lowig FeROBERISAIHTIeIEdARSOREA ARy 2(n @ APl ACRIThe. A

of thet§kﬁgﬂh%nq?ﬁping conpartment is connected to the tank |ine.
h, the

Ther ew closure spring is hydraulically arrested and the

free-swing-function is activated. In this switching position, the closure
spring capnof, transmt any force,to the piston assgnbly. Sinul €o

the cl &gfsfefaéwpﬁ?ﬁ ﬁﬁeisg‘” é‘éﬁ?q‘;ﬂye@_ %fﬁ%f‘f%ébﬁ{@%%hﬁ‘&@ém VEJ@%(?} eeﬁf;tcyn
movabl @saBF1CASOMH dfdfhdiReMME i EWHY a8sb@bge isSbiéretably tirfarRiEomh et
of the hydraulic control is the preferred enmbodinent. In an alternative
hydr aulpigtooontr @i betwesinsthsr pisteredod lrad theeclgseiesing, Vil RAstiedanSetweghéhe
first line to.th econd line in a fi swi tching position, and connects
the sedd 8n|rpﬂgnﬁgﬁ?ﬁgos[eﬁispaﬁgit%rés,l%r&h[sz "Scks the first line in a second
swi tching position. Consequently, in the first switching position, the
pressure |ine P of the lock conpartnment is connected to the o er?tin

i ne
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danpi ng conpartnent. In the second switching position, the pressure line P
of the | ock conpartnent is bl ocked, such that the free-swing-function is
again activated. The operating line A of the closure danping conpartnent is

connected to the tank line, such that the closure danping during free-sw ng
i s deactivated. In a preferred embodinent, it is provided that the sol enoid



32 The invention further conprises a hydraulic solenoid control valve, in
particul ar a hydraulic 3/2-solenoid cop rol val ve, conprising a valve

housi ng, a solenoid and a val ve spindl€. A valve chanber is integrated into
t he housing. This valve chanber conprises a first valve seat bore as a

connects ot by tihd BRbl_ fiME frohh fR&s! iacwlzr‘_?rsiﬁhp!% BRAWHACEhN freeviRg eiRdemly e

seat bore as a co nectll onto a second line, in particular an operating

i ne, aad ke faadicecpera slideng-oowpling.rd line, in particular a tank line. The

aperture is referred to as "free", since it connects the valve chanber to

the third line in any switching position of the valve. The valve spindle is

gt | ea%tdv%ﬁfég&lu's&, %{ Eaa&&ds vbinhed ik e Ydtue aeBambly, aingteirs the piten yodriy ed
ur
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t hrough the second val ve seat bore and thr ough theozecond | i ne, toward t(51e
sol enoitawapithe longitedippbeeerstleseiorxis e RiNehpaid ol the BiRtehECd i Jigpose
chanber., .t. \V/ i : ; Q. the sol enoid or can be

parti aI”i]>t/ﬁ'|9ﬁpég%téﬁe%owﬁtq%&teﬁg%stg esﬁlm'g. Pﬁggg(gne. t he second val ve seat bore
is closed, the valve spindle is pulled into the second val ve seat bore by a
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than a di ter of the second.valve seat, bore. . T i i i
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the di fhgnaitudinatuear ERsEPaki§. obt ai ned by configuring the dianeter of the
val ve spindl’e outside the valve chanber to be | arger than the bore dianeter
of the second val ve seat bore. Therewith, the pressure of the second |ine
in front of the valv e n t,.: f.or.c r i ng,
wnen' £ 10 SeedieyardBodliTRy £8adeeR pbieh, W Frotiad i GE e frthon
sur f aceydtweentthe fseanddvahy ehes eadithone pist@3 ipésrimed piyotallydaboutbe firstnaxds | y
novabl e in the sol enoid and the second part |is _screwe irst part.
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especi aldud tasgfore ressents scizldiee neaptdvented.parti cul ar the seal i ng di aneter
can be configured to be larger than the bore dianeter of the second val ve
seat bore. In addition, it is preferably provided that a seal, in

par ti cyhafydidH, A0 réfé?StPIZf‘@%)vidéé tﬁém@g?ﬂqr#é%tmﬁ%tm@nm ptoprawibadand an

armat ure space of the so d. Said seal is disposed at the already
di scusseoserespringdedsianmiston e favswd pivetaliylabout pisegioad &xis pawesdiciqyita. the

Particylarly,.preferred, the.armature .spa [ s. freel v n :
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the armature space upon a possible | eakage of the groove ring seal is

pr eventdverted. connecti on channel within the val ve spindle extends fromthe
armature space through the valve spindle into the val ve chanber. As al ready
descri bed, the valve chanber is always freely connected to the third |ine,

i n par tjhadsaroftdaohaddkdd state of the lock compartment, the closer spring can act on the

piston assembly through its biasing force via the piston rod in direct pressure contact
inside the free-swing-coupling, or in the opposite direction, the piston assembly may act
on the piston rod. In this state, a normal door closer operation exists, in which the closer
spring is manually tensioned and, upon release of the door, the closer spring moves the

door back into the initial position through the piston assembly and the output shaft. in



As an alternative to the afore-described hydraulic sol enoid valve, the

i nvention conprises a hydraulic solenogg control valve, in particular a
hydraul i ¢ 3/ 2-sol enoid control val ve, nprising a val ve housing, a valve
chanber integrated into the valve housing and including a first val ve seat

bore a o i LEStE i [i I r r ! idree
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sealing surface facing the first valve seat bore and a second sealing
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val ve seat bore.or the second val ve at .bore n I urt her.: e
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that a pressure generation in the arnmature space i s prevented,
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i nvent invstidhyel tael gistoaalseaaibly daé teanareevdepeninbesf:thé micar predmsrwigttbut force,
enbodinment, it is provided that the dianet f the fiLSt val ve seat bore
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and the valve spin e variant 1ncluding a ball, the inventive valve
may t hevitsoat éorbe indherfresdswimgasiodes Qmingpboaetedseadl theolwek sompartinert, they a

furth ferred diment,, jt i i that.th | .
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in a dereneiiGhiedbstidm With the ssebRAGISht fand ihtae fideshirgbss@ablynand the

surface, I'nm particular the convex surface, seals the first valve seat bore
in an doreegifkel ciisar epuing ishtrasemitest ©. therdogstbfosighdhe pisteviassambivand the

spring serve o-press..the seco eal ing e..af ' i, nt 0
he scbftuaae Beevsh, Be o0 B SEAb BRI R bR ERBIG) SRROM frk;
seal i ngdgicharmapaPAEtIsRSb@ng o8y EXxegur face, in particular a ball. Further
preferably, the second sealing surface conprises a cone surface, in

particular a cone ring surface. By linearly displacing or noving the val ve

3Pl Nl G 3 eldfdt SHbIRERIODEE distoh! a58anBl, thS ABYRKIHIAER Pietdhe

second v seat” bore is closSe e cone suiface, ctiv

sei zur eskembliecembtiséd adigmpéit pistoruindrding esfFst eamnsotéf acd ianedyerpng petored

by the ir?cel‘tbcliinéaal g/eecoenr(ribcoadr% r;gl?etr, {erlw(élréllgltﬂg owpeut% gytei\é a?r%rnfggg%etween the damper
piston and the opening piston. The cam rollers of the damper piston and of the opening
piSton have to be in constant contact with the rolling contour, and thus roll on the rolling
contour when the output shaft is rotated. Therewith, a working stroke is generated for
the damper piston and the opening piston. On the longer side of the door closer
housing, the closer spring is biased through the opening piston and the piston rod. On
the other side thereof, the hydraulically effective damper piston is displaced. By
displacing the damper piston, the hydraulic volume is displaced, such that the door
velocity during the closing process is controlled or braked by means of interposed
throttle valves. In combination with the force of the closer spring, a resultant force is
generated through the cam geometry of the rolling contour, which force generates the
opening and closing moment by means of the corresponding internal lever arm. In order

to design the proposed door closer as slender as possible, the opening piston and the



Further, the invention preferably conprises a filter, in particular in the
first line. Particularly preferred, thgafilter is arranged outside the

val ve chanber directly in front of the inlet into the first valve seat
bore. The filter prevents pollution of the oil and in particular a
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di rect second lines on the surface of the val ve housing, such
t hat t seseuhisdke cam wentmnnsciudingthes e goliérghaupppriedstereinggndheeedesra dge
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damper piston.

Preferably, it is provided that the damper piston and the opening piston are connected
via tie rods. Since the opening piston and the damper piston are arranged on both sides
of the output shaft, no direct contact between these two pistons is possible. The tie rods
enable a connection of the two pistons, which can be assembled and manufactured
easily. In addition, the use of a plurality of tie rods results in an efficient prevention of

twisting of the two pistons about the longitudinal door closer axis.



In addition, the invention conprises a door closer, in particular a hinge
door closer, including a free-smﬁng-fuagtion, conprising one of the

af ore-descri bed hydraulic sol enoid val Ves or one of the hydraulic cartridge
sol enoi d val ves, wherein the valve adapter is formed in the door closer.
The hydraulic solenoid valve or the cartridge solenoid valve is thus

I ntegrated into the housing of the door closer or connected thereto by a
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further conprises preferably a door closer housing, an output shaft to be

connected to a door, a piston assenbly connected to the output shaft and
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transmission of force between the opening piston and the damper piston, which
transmission is directed in parallel with the longitudinal door closer axis, is possible and

a seizure of the piston assembly is prevented as far as possible.

In a particularly preferred embodiment, it is provided that two tie rods are arranged
above the rolling contour and on both sides of the output shaft, and two further tie rods
are arranged below the rolling contour and on both sides of the output shaft, such that
the overall height of the rolling contour is arranged between the two upper tie rods and
the two lower tie rods. Due to the tie rods arranged above and below the cam portion or

the rolling contour, the complete load capacity of the rolling contour can be maintained.

Preferably, it is provided that the piston assembly comprises at least two integrated
clearance compensation springs, wherein at least two tie rods being arranged
diagonally to each other are tensile-loaded by means of the clearance compensation
springs, in order to compensate for a clearance between the rolling contour and the cam
rollers. These two tensile-loaded tie rods provide for a clearance compensation between
the cam rollers of the two pistons and the rolling contour, and the other two diagonal
rods serve to prevent twisting and therewith prevent tilting moments and related friction

or seizing of the opening piston and the damper piston.

Preferably, the clearance compensation springs are arranged in the damper piston
and/or in the opening piston. Therefore, no springs engaging from outside at the piston
assembly are required for a clearance compensation between the cam rollers and the

rolling contour. Therewith, the piston assembly does not have to be supported against



Svalve spindle 6, 7 valve seat bores 8free aperture 9convex surface 10bal
llcone ring surface 12first part 135ec9§d part 14val ve pressure spring

stationary portions of the door closer and can itself secure the clearance compensation

due to the internal arrangement of tie rods and clearance compensation springs.

In a preferred manner, the tie rods protrude through the clearance compensation
springs, wherein the clearance compensation springs are formed as pressure springs
and press against the ends of the tie rods, such that the tie rods are tensile-loaded. The
other ends of the clearance compensation springs are supported against the opening
piston or the damper piston. The ends of the tie rods not being tensile-loaded are

respectively screwed fixedly into the respectively other piston.

As an alternative or in addition to the use of tie rods and clearance compensation
springs, it is preferably provided that a first pressure spring is arranged between the
damper piston and the door closer housing, wherein the first pressure spring is
configured for a clearance compensation between the rolling contour and the first cam
roller of the damper piston. This first pressure spring pressurizes the damper piston

slightly toward the output shaft.

Further, it is preferably provided that a second pressure spring is arranged between the
opening piston and the piston rod or between the opening piston and the additional
piston or between the opening piston and the separating wall, wherein the second
pressure spring is configured for a clearance compensation between the rolling contour
and the second cam roller. This second pressure spring, similar to the first pressure
springs, provides for a clearance compensation between the cam roller and the rolling
contour. Preferably, the first pressure spring and/or the second pressure spring is/are
weak enough, such that they do not transmit any torque to the door being perceptible

for the user, but only provide for the clearance compensation in the cam mechanism.

In a preferred embodiment, it is provided that an additional closer spring is arranged
between the piston assembly and the piston rod or between the piston assembly and
the additional piston or between the piston assembly and the separating wall, in order to
load the piston assembly slightly toward the closing direction when in free-swing-mode,
wherein the additional closer spring is weaker than the closer spring. The closer spring
fulfilling the fire protection function and being configured very strong, is preferably

tensioned once and then remains locked via the lock compartment until a possible case
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of fire. For the everyday use of the door, it is however also often desirable that the door
closes after use, however, not with the force of a strong closer spring used for
emergency cases. For this purpose, the additional weaker closer spring is used. In
particular, this additional closer spring is configured according to EN1 or EN2 pursuant
to DIN EN1154. A so-called second pressure spring for a clearance compensation
between the cam roller of the opening piston and the rolling contour was already
described. Said second pressure spring is preferably replaced by the additional closer
spring. As an alternative, the use of piston assembly internal tie rods and clearance

compensation springs can be combined with the additional closer spring.

Preferably, the door closer comprises a solenoid control valve, in particular a 3/2-
solenoid control valve, wherein a closure damping compartment is formed between the
door closer housing and the piston assembly on a side of the piston assembly facing
away from the piston rod, in particular on the side of a damper piston. Aceerding-to-the
invention, The solenoid control valve controls at least the pressures in the closure
damping compartment and in the lock compartment. The solenoid control valve enables
to hydraulically seal the lock compartment. Therewith, the closer spring, once biased,
can no longer relax and the free-swing-function of the door closer is activated. By
switching the solenoid control valve, the lock compartment is again pressure-released
and the closer spring can dislocate the piston assembly and therewith close the door

through the output shaft, e.g. in case of a fire.

In a preferred embodiment, it is provided that a first hydraulic line, in particular a
pressure line P, extends from the lock comp'artment to the solenoid control valve, a
second hydraulic line, in particular an operating line A, extends from the closure
damping compartment to the solenoid control valve, and a third hydraulic line, in
particular a tank line T, extends from the solenoid control valve to a tank compartment.
The hydraulic lines preferably extend substantially in parallel with the longitudinal door

closer axis and are integrated into the housing of the door closer.

In a preferred embodiment, an opening damping compartment is formed between the
piston assembly and the separating wall and/or between the piston assembly and the
additional piston. A first throttled connection is disposed between the opening damping

compartment and the tank compartment. The additional piston may be open-worked
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and does not have to be guided sealingly in the door closer housing, such that the
opening damping compartment extends to the areas between the piston assembly and
the additional piston and between the additional piston and the separating wall. Upon
opening the door, the piston assembly dislocates the hydraulic oil from the opening
damping compartment. The hydraulic oil flows through the first throttled connection, and

in particular through the third line, into the tank compartment.

In a preferred embodiment of the opening damping compartment, it is provided that a
first unthrottled connection is arranged between the opening damping compartment and
the tank compartment, wherein the first throttled connection is always open and the first
unthrottled connection is either closed or opened by the piston assembly, depending on
the position of the piston assembly. The first unthrottled connection preferably enters
into the opening damping compartment between the first throttled connection and the
output shaft. Therewith, the hydraulic oil can be discharged through the first unthrottied
connection into the tank compartment at the beginning of the opening process of the
door. Consequently, the door can be opened very easily and without any resistance at
the beginning of the opening process. When a specific opening angle is reached, the
piston assembly, in particular the opening piston, closes the first unthrottled connection.
Consequently, the hydraulic oil can only be discharged through the first throttled
connection into the tank compartment and the door is damped shortly before it reaches

its final position during opening.

Preferably, the door closer comprises a further throttled connection which is arranged
between the closure damping compartment and the tank compartment, in particular in
the third line. Said further throttled connection serves for dampening the door in the

closing direction.

In a preferred embodiment, it is provided that the solenoid control valve connects the
first line to the third line and blocks the second line in a first switching position; in a
second switching position, the second line is connected to the third line and the first line
is blocked. Therewith, the pressure line P and thus the lock compartment are connected
to the tank line T in the first switching position. The operating line A and thus the closure
damping compartment are blocked. In this switching position, the closer spring or the

closer spring tension piston, respectively, are not locked and the free-swing-function is
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deactivated. By blocking the operating line A, the hydraulic oil can be discharged from
the closure damping compartment into the tank compartment only through the further
throttled connection and the closing process of the door is therewith always damped. In
the second switching position, the pressure line P of the lock compartment is blocked
and the operating line A of the closure damping compartment is connected to the tank
line. Therewith, the closure spring is hydraulically arrested and the free-swing-function
is activated. In this switching position, the closure spring cannot transmit any force to
the piston assembly. Simultaneously, the closer dampening is deactivated and the
piston assembly is freely movable and the door can be moved without a large effort.

This embodiment of the hydraulic control is the preferred embodiment.

In an alternative hydraulic control, it is provided that the solenoid valve connects the first
line to the second line in a first switching position, and connects the second line to the
third line and blocks the first line in a second switching position. Consequently, in the
first switching position, the pressure line P of the lock compartment is connected to the
operating line A of the closure damping compartment. In said switching position, the
closer spring relaxes and dislocates the hydraulic oil from the lock compartment. With
the first switching position, the lock compartment is set to the same pressure level as
the closure damping compartment. Due to this addition of the dislocated oil volumes, a
very fail-safe regulation of the closing speed can be achieved. The oil of both spaces,
i.e. the lock compartment and the closure damping compartment, together flow into the
tank compartment through the further throttled connection of the closure damping
compartment. In the second switching position, the pressure line P of the lock
| compartment is blocked, such that the free-swing-function is again activated. The
operating line A of the closure damping compartment is connected to the tank line, such

that the closure damping during free-swing is deactivated.

In a preferred embodiment, it is provided that the solenoid valve releases the closer
spring when de-energized and enables the free-swing-function when energized. For a
constant maintenance of the free-swing-function, the solenoid valve has to be
constantly energized. With this deenergize-to-trip-principle, it is guaranteed that the
door always securely closes by means of the energy stored in the closer spring in case
of a power breakdown. This closing function always has a priority for an emergency

case and is regulated by law or industrial standards.
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The invention further comprises a hydraulic solenoid control valve, in particular a
hydraulic 3/2-solenoid control valve, comprising a valve housing, a solenoid and a valve
spindle. A valve chamber is integrated into the housing. This valve chamber comprises
a first valve seat bore as a connection to a first line, in particular a pressure line, a
second valve seat bore as a connection to a second line, in particular an operating line,
and a free aperture to a third line, in particular a tank line. The aperture is referred to as
“free”, since it connects the valve chamber to the third line in any switching position of
the valve. The valve spindle is at least partially arranged within the valve chamber and
is linearly moved by the solenoid. Further, the valve spindle comprises, within the valve
chamber, a first sealing surface facing the first valve seat bore and a second sealing
surface facing the second valve seat bore, such that selectively the first valve seat bore
or the second valve seat bore can be closed. In addition, the valve spindle protrudes
from the valve chamber through the second valve seat bore and through the second line
toward the solenoid. Due to the protrusion of the valve spindle from the valve chamber,
the valve spindle can be connected to the solenoid or can be partially integrated into the
solenoid. In case the second valve seat bore is closed, the valve spindle is pulled into
the second valve seat bore by a differential-area-ratio through the pressure of the
second line, in particular the operating line. This arrangement including a differential

area ratio promotes a sealing of the second valve seat bore free of leakage oil.

This differential-area-ratio is in particular achieved in that a sealing diameter of the valve
spindle outside the valve chamber is larger than a diameter of the second valve seat
bore. The sealing diameter is defined at a seal between the valve spindle and the

solenoid.

Preferably, the differential-area-ratio is obtained by configuring the diameter of the valve
spindle outside the valve chamber to be larger than the bore diameter of the second
valve seat bore. Therewith, the pressure of the second line in front of the valve chamber
can support the force of the pressure spring, when the second valve seat bore is closed,

and pull the second sealing surface into the second valve seat bore.

In a further preferred embodiment, the valve spindle consists of at least two parts. For

this purpose, the valve spindle comprises a first part and a second part, wherein the first
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part is guided to be linearly movable in the solenoid and the second part is screwed into
the first part. Consequently, the second part is fixedly connected to the first part and is
linearly movable together with the first part. In particular for providing the differential-
area-ratio, this two-part form of the valve spindle is especially easy to assemble.
Therewith, in particular the sealing diameter can be configured to be larger than the

bore diameter of the second valve seat bore.

In addition, it is preferably provided that a seal, in particular a groove ring seal, is
arranged between the valve spindle and an armature space of the solenoid. Said seal is
disposed at the already discussed sealing diameter between the valve spindle and the
solenoid. Particularly preferred, the armature space is always freely connected to the
third line, in particular the tank line, via a connection channel extending through the
valve spindle. Therewith, a pressure generation in the armature space upon a possible
leakage of the groove ring seal is prevented. The connection channel within the valve
spindle extends from the armature space through the valve spindle into the valve
chamber. As already described, the valve chamber is always freely connected to the

third line, in particular the tank line.

As an alternative to the afore-described hydraulic solenoid valve, the invention
comprises a hydraulic solenoid control valve, in particular a hydraulic 3/2-solenoid
control valve, comprising a valve housing, a valve chamber integrated into the valve
housing and including a first valve seat bore as a connection to a first line, in particular a
pressure line, a free aperture to a second line, in particular an operating line, and a
second valve seat bore as a connection to a third line, in particular a tank line. Further,
this hydraulic control solenoid valve comprises a solenoid and a valve spindle moved by
said solenoid and partially arranged in the valve chamber. The valve spindle comprises,
within the valve chamber, a first sealing surface facing the first valve seat bore and a
second sealing surface facing the second valve seat bore, such that selectively the first
valve seat bore or the second valve seat bore can be closed. Further, the valve spindle
extends from the valve chamber through the second valve seat bore toward the

solenoid.

In a preferred embodiment of the alternative hydraulic solenoid valve, it is provided that

a connection of the third line to an armature space of the solenoid exists along the valve
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spindle or inside the valve spindle, such that a pressure generation in the armature
space is prevented. In particular, this connection is realized by configuring a flat surface
at the valve spindle, or by manufacturing the valve spindle as a polygon, in particular a

hexagon.

In the following, advantageous embodiments of the two inventive hydraulic solenoid

valves are described:

In a preferred embodiment, it is provided that the diameter of the first valve seat bore is

smaller than a diameter of the second valve seat bore.

In a preferred embodiment, a pressure spring is arranged between the first valve seat
bore and the valve spindle. In the variant including a ball, the inventive valve may

therefore be referred to as a spring-loaded ball-cone-seat valve.

In a further preferred embodiment, it is provided that the second sealing surface, in
particular the cone surface, seals the second valve seat bore in a de-energized state of
the solenoid, and that the first sealing surface, in particular the convex surface, seals
the first valve seat bore in an energized state of the solenoid. The preferably provided
pressure spring serves to press the second sealing surface of the valve spindle into the

second valve seat bore in a de-energized state.

Preferably, the first sealing surface comprises a convex surface, in particular a ball.
Further preferably, the second sealing surface comprises a cone surface, in particular a
cone ring surface. By linearly displacing or moving the valve spindle, the first valve seat
bore is closed by the convex surface or the second valve seat bore is closed by the
cone surface, selectively. A seizure in the switching position under pressure is

effectively prevented by the ball valve embodiment including the convex surface.

Further, the invention preferably comprises a filter, in particular in the first line.
Particularly preferred, the filter is arranged outside the valve chamber directly in front of
the inlet into the first valve seat bore. The filter prevents pollution of the oil and in
particular a pollution of the two valve seats. In a further preferred embodiment, the first

valve seat bore is arranged directly opposite to the second valve seat bore. In a
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preferred embodiment, the solenoid comprises a coil, an armature, a pole core as well
as a gap between the pole core and the armature. The pole core comprises a borehole
along the longitudinal axis of the valve spindle and therefore provides an
accommodation and a linear guidance for the valve spindle. Further preferably, the
inventive solenoid valves comprise a control unit for the solenoid. By means of said

control unit, the solenoid can be switched between energized and de-energized.

Further, the invention comprises a hydraulic cartridge solenoid control valve, in
particular a hydraulic cartridge 3/-solenoid control valve, comprising one of the afore-
described hydraulic solenoid valves, wherein the housing is configured to be at least
partially inserted into a valve adapter. Said valve adapter is located in a component
which integrally accommodates the cartridge 3/2-solenoid control valve. Particularly
preferred, the first line, in particular the pressure line, and the second line, in particular
the operating line, are directed radially or vertically outwardly with respect to the
longitudinal axis of the valve spindle. In addition, O-ring seals are preferably arranged
laterally of the outwardly directed first and second lines on the surface of the valve
housing, such that these lines can be connected pressure-tight by inserting the cartridge
housing. Particularly preferred, the valve housing comprises circumferentially extending
ring channels for this purpose. Starting at these ring channels, a plurality of radially
directed channels for the first line and/or a plurality of radially directed channels for the

second line may preferably lead to the valve chamber.

Further, it is preferred that the hydraulic cartridge solenoid control valve comprises a
volume compensation unit including a tank compartment. This volume compensation
unit including a tank compartment is integrated into the valve housing or connected to
the valve housing by a flange. The tank compartment is preferably connected to the
third line. The valve is preferably structured along the longitudinal axis of the valve
spindle as follows: The valve chamber including the valve spindle is arranged in the
center. On one side of the chamber, the volume compensation unit including the tank
compartment is integrated or connected by a flange. On the other side of the valve
chamber, the solenoid is mounted. Therewith, the hydraulic cartridge solenoid control
valve can be inserted into a component with the volume compensation unit to the fore.
The solenoid and in particular a plug at the solenoid preferably protrude from the

component. In a preferred embodiment, the tank compartment of the volume
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compensation unit is slightly pressure-loaded by a volume compensation piston and a

compensation spring/pressure spring.

In addition, the invention comprises a door closer, in particular a hinge door closer,
including a free-swing-function, comprising one of the afore-described hydraulic
solenoid valves or one of the hydraulic cartridge solenoid valves, wherein the valve
adapter is formed in the door closer. The hydraulic solenoid valve or the cartridge
solenoid valve is thus integrated into the housing of the door closer or connected
thereto by a flange, and serves to control the hydraulic between the closure damping

compartment, the lock compartment and the tank compartment or the tank line.

The door closer including the hydraulic solenoid control valve further comprises
preferably a door closer housing, an output shaft to be connected to a door, a piston
assembly connected to the output shaft and guided within the door closer housing, a
closer spring, a piston rod arranged to connect the piston assembly and the closer
spring, a free-swing assembly configured to enable a translational motion of the piston
assemblies de-coupled from the closer spring when the closer spring is locked, and a

hydraulic lock compartment configured to lock the closer spring.

The afore-described advantageous embodiments of the inventive door closer are
accordingly preferably applied in the door closer including the hydraulic solenoid control

valve or the hydraulic cartridge solenoid control valve.
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List of Reference Numerals

1 3/2-solenoid control valve
2 valve housing

3 valve chamber

4 solenoid

5 valve spindle
6,7 valve seat bores
8 free aperture

9 convex surface
10  ball

11 cone ring surface
12 first part

13 second part

14  valve pressure spring

15 connection channel

16 coil

17 armature

18 pole core

19 linear guide

20 gap

21 connecting line

22 armature space

23 sleeve

24 insulation

25  groove ring seal

26 base housing component

27 first valve chamber insert

28 second valve chamber insert
29 extension

30 cap

31 tank compartment

32 volume compensation piston

33 compensation spring
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34 spring bearing

35 drilled insert

36 filter

37 volume compensation unit

38 longitudinal valve axis

39 ring channels

40 O-ring seals

41 door closer

42 door closer housing

43  first door closer housing part
44 second door closer housing part
45  first pressure spring

46 damper piston

47 first cam roller

48 output shaft, formed as a cam shaft
49 rolling contour

50 second cam roller

51 opening piston

52 second pressure spring

53 housing separating wall

54 piston rod

55 closer spring tension piston

56 closer spring

57 adjusting unit for closer spring bias
58 closure damping compartment
59 piston assembly inner space, in particular cam shaft space
60 opening damping compartment
61 lock compartment

62 longitudinal door closer axis

63 second throttle valve

64 third throttle valve

65 first throttle valve

66 first check valve

87 second check valve



Patent Clains 1. A door closer (41), in particular a hinge door closer,

i ncluding a | ocking function or free-sg@ng function, conprising: a door

cl oser housing (42), an output shaft (48) to be connected to a door, a

pi ston assenbly (94) connected to the output shaft (48) and guided in the
door clgser a closer spring (56), a piston rod (54) adapted
to conégit gﬁgy%hggggégésenbly (94) to the closer spring (56), a hydraulic
| ock c@$par tfominiché6l valwdapted to | ock the closer spring (56), and a

spri ng Ioad check Ive (68) arranged between the | ock conmpartnent (61)
and a %(5'1'?9@? mal | er during the opening process of the door, in
parti c gpommdatl ng space (92) for the closer spring (56), wherein

t he sprl ng Ioa ed check valve (68) | ocks toward the space beconing snaller.
72 second front face, in particular pocket bottom

73 piston guide

74 first front face

75 second throttled connection

76 third throttled connection

77 first unthrottled connection

78 first throttled connection

79 first axis

80 second axis

81 first tie rod

82 second tie rod

83 third tie rod

84 forth tie rod

85 output (driven) axis

86 integrated clearance compensation springs
87 screwing

88 spring tension nuts

89 first sealing flange

90 second sealing flange

91 height of rolling contour

92 closer spring accommodating space
93 step/shoulder

94 piston assembly

95 additional piston

P first line, in particular pressure line
A second line, in particular operating line

T third line, in particular tank line



2. The door closer of claim1, characterized by a free-swi ng assenbly which
Is adapted to enable a transl ational n%tqi on of the piston assenbly (94)
decoupl ed fromthe cl oser spring (56) en the closer spring (56) is

| ocked. 3. The door closer of one of the preceding clains, characterized by
a flui ' rating wall (53) arranged in the door closer housing (42)
bet me?%%gleéﬁ% assenbly (94) and the closer spring (56), wherein the

pi ston rod (54) passes through the separating wall (53) in a fluid-tight
manner. 4. The door closer of one of the preceding clajns, characterized by
a closel spft ARGr elossr &hl)pinsPamicuiss  Rjpgesgor ﬁ'%ﬁé%@&l&”@l%%’“%@@?ﬁ%ﬂ Ch2)
and abutti S8/l cLRsS! fidi§y:(56) . 5. The door closer of clainms 3 and
4, charactg%zg\gr{bﬁfut hat 't O@%(‘)cﬁg'conpartnent (61) is forned between the
separ at i ng andoor ¢1688r lrmgsind&2)| oser spring tension piston (55). 41 The

door cl oser_of one of recedi ng, c|l aing, characterized in that the
free-swing aé%%‘éﬁ’?ﬂﬁ?h?fét(%rt o %%nrg%gef(* %ﬁ %gp%upl ing whi ch exclusively
transmts CORREGS ak¥EmMbES fee:) kehnestedtidane! Qagit st B) (&R) gaiaddtinen®ideben
assenbly (94). The door ‘cl oser of one of the preceding clal s,

char act er i zdepdriausitg (428, out put shaft (48) conprises a cam shaped rolling
cont our (493} Cloiscgr Q&J;Ad &)Lg)ar a camdisc, and

a piston rod (54) adapted to connect the piston assembly (94) to the closer spring
(56),

a hydraulic lock compartment (61) adapted to lock the closer spring (56), and

a spring-loaded check valve (68) arranged between the lock compartment (61)
and a space becoming smaller during the opening process of the door, in
particular an accommodating space (92) for the closer spring (56), wherein the

spring-loaded check valve (68) locks toward the space becoming smaller.

2. The door closer of claim 1, characterized by a free-swing assembly which is
adapted to enable a translational motion of the piston assembly (94) decoupled

from the closer spring (56) when the closer spring (56) is locked.

3. The door closer of one of the preceding claims, characterized by a fluid-tight
separating wall (53) arranged in the door closer housing (42) between the piston
assembly (94) and the closer spring (56), wherein the piston rod (54) passes

through the separating wall (53) in a fluid-tight manner.

4. The door closer of one of the preceding claims, characterized by a closer spring
tension piston (55) guided in the door closer housing (42) and abutting on the

closer spring (56).

5.  The door closer of claims 3 and 4, characterized in that the lock compartment (61)
is formed between the separating wall (53) and the closer spring tension piston
(55).



the piston assenbly (94) conprises at |east one camroller (47, 50)
abutting on the rolling contour (49). The door cl oser of one of the
precedi ng clains, characterized in that the check valve (68) is arranged
such that the hydraulic oil in the space beconmng smaller is
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val've (6
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closed, except for the check valve (68), during the opening process. 11.
The door closer of claim 10, characterized in that a further, in particular
spri ng7l oadée,dachetdser af vae (6 d)e psecadrrm"@étﬂn&béﬂwmew&d khek beconi ng
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toward t he
cam disc, and

the piston assembly (94) comprises at least one cam roller (47, 50) abutting on the

rolling contour (49).

8. The door closer of one of the preceding claims, characterized in that the check
valve (68) is arranged such that the hydraulic oil in the space becoming smaller is
pre-pressurized by the opening process and is thus actively pumped through the

check valve (68) into the lock compartment (61).

9. The door closer of one of claims 4 to 8, characterized in that the check valve (68)

is arranged in the closer spring tension piston (55).

10. The door closer of one of the preceding claims, characterized in that the space
becoming smaller is closed, except for the check valve (68), during the opening

process.

11. The door closer of claim 10, characterized in that a further, in particular spring-
loaded, check valve (69) is arrahged between the space becoming smaller and a

tank line (T), wherein the further check valve (69) locks toward the tank line (T).



