2006024 DE -1 Title: Door closer with a hydraulic

cl osi ngpoded4ayE system Description 5 The present
invention relates to a door closer with a hydraulic
closing delay systemaccording to the type defined in
detail in the generic part of the claim1. 10 A door
closer of this species is known fromthe patent

speci fication DE 42 39 219 C2. This door closer is
enbodi titles arDeanreioserowithcl asbydrauliei closing delay
doors and conprises a closer shaft which can be
coupled to a S@ystemeaf, which shaft, froma closing
position, is rotatable 15 in a direction of rotation
and, within the housing, is non- positively and
positixely copnected to a camdisc. The cam disc
cooper WPHRML roller, which is located in or at a
IoBgitudinaIIy novabl e spring force accunul ator, upon
whFch a conpression spring acts which forns an energy

nous: nbtenay gt pfateifonc BREReR 4kt @ Bbr cpBR%Y, with a
hydr i gradic! efbsnnghanne $IR SRR RAINES! HHel dype

each ot r ou o al'l o eren

thfo“déﬁnéﬂ%h”d@%nlR{%@%ﬁ:ﬁ% At Grdhan frﬁ”’lthe

pressure conpartnent cones s duri ng
the cl osing operation of the door |eaf, and through a
non-return val ve which is disposed 2006024 DE

10 A door closer of this species is known from the patent
specification DE 42 39219 C2. This door closer is
embodied as an automatic door closer for unilateral doors
and comprises a closer shaft which can be coupled to a
door leaf, which shaft, from a closing position, is rotatable

15 in a direction of rotation and, within the housing, is non-
positively and positively connected to a cam disc. The cam
disc cooperates with a roller, which is located in or at a
longitudinally movable spring force accumulator, upon
which a compression spring acts which forms an energy

20 accumulator. The inner space of the door closer housing
has two pressure compartments separated by a hydraulic
piston, which compartments are connected to each other
through channels, to allow for differently throttled draining
of the pressure medium from the pressure compartment,

25 which becomes smaller during the closing operation of the

door leaf, and through a non-return valve which is disposed



-2 in the piston and opens as well during an opening
novene20060d4 DEhe door | eaf. A rotatably supported

roller is disposed in or at the spring 5 force

accumul ator, wherein, furthernore, a second roller is

di sposed at the fluid displacing hydraulic piston,

said rollers respectively rolling over sections of

the camdisc. Wien the door leaf is being opened, the
cam diifc the ppisight ando openst iéén wellh«dudngean y opening

via an arn1as?§E§I§§W§n a&go nt 10 of the contour of
t he cdMy&pe t PEEL®BR spring of the spring

force accunmul ator is conpressed such that energy is
stored in the spring force accunulator. This energy
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the door | eaf being adjustable via a throttle val ve

ar r angetation é’ﬂnheprcbté@tgz ariviaran iarns wdsemibiyreOre account
door closers is that, 5 in particular with room

door s,off thre eontpiur ohtheteds disc, theegompressimm ispting of
out up to approximtely 90 and the door |eaf,
subsedhentspring fokce paecumupéeratisorcompredsadelsuch that
200602e4ngr%]y is stored in the spring force accumulator. This
energy is utilized to automatically close the door leaf
subsequently to the opening operation. For this purpose,
15 the compression spring presses against the working piston,
the roller, which is in contact with the cam disc, being
rotatably supported within the working piston. The hydraulic
piston, on the other hand, serves for dampening the
rotational movement of the door leaf, the speed of the
20 rotational movement, in particular of the closing movement
of the door leaf being adjustable via a throttle valve

arrangement.

The problem arising in such automatic door closers is that,
25 in particular with room doors, for example in hotels, an
opening is carried out up to approximately 90° and the door

leaf, subsequently to the opening operation, immediately



-3 executes the closing novenent. However, it should
be pozwsetd4eDE 0 suspend this automatic closing for a
short period of tine, in order to be able to pass

t hrough the room door, for exanple with the |uggage.
For fire protection 5 reasons r8-is inadm ssible to
provi de door |eaves with a nechanical hol d-open

devi ce, which doors are not coupled to the fire

pr ot ecéxeautsstihe aosing Brovemenid, Howexer, oitagheuld be
hol d- open devices are very expensive and require an
addi t i p@ssibigoke SWsPENd 1hITharkeRIAIC Clgsing for teshort
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achieve a restricted del ayed oSl ng over an opening

angl e g g@éﬁc& ﬂ%lcﬂQﬂo@r_’f@Wi@esT@% v%gm%@iiﬁf@dand

conplicate es constitute anot her

whi ch Ricuire e aedifional 8mdkeistvitch.be able to flow 25
back and forth between the pressure conmpartnments via

the one or nore additional throttle valves. Since

these smal |
Therefore, a delay in the closing movement of the door leaf
subsequent to the complete opening is desirable, such as
to be able to pass through the door without having to
actively hold the door leaf in place.

15
Furthermore, door closers are known which are able to
realize a delayed closing with additional throttle valves.
This delayed closing may be effective over the entire
opening angle of the door closer or only over partial

20 segments of the opening angle. It is therefore very
complicated to achieve a restricted delayed closing over an
opening angle of only 70° to 90° for example. The
expensive and complicated bore holes constitute another
drawback, which are required for the fluid to be able to flow

25 back and forth between the pressure compartments via the
one or more additional throttle valves. Since these small

throttle valves tend to clog-up rather quickly, because



throttle valves tend to cl og-up rather quickly,
becausz080ixai24 DE -4 snal | est particles deposit in

the channels or in the valve seats, the reliability

of this solutionis very limted. In the event valve
arrangenents, having correspondfng small contro

openi ngs are provided to effect the delayed closing 5
over partial segnents of the opening angle, they nay
accumusrnadiastpparticles deposithén thee carplsngr finnthe oralve
is adversely affected. Thus, the |ongevity of such
danpers@ats, dediabdityr of 1tbts \walutiont isolvaspekimitgd. In the
does not offer a satisfying solution. 10 Therefaogre,
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The igﬂ(é\?‘ibb%” dﬁtﬁ% Vi€ doffthY eplertifBS tides not offer a

according to e contour section¥of the ca

di sc %%ﬁ"i@%lﬁﬂibh. the pick-off elenment has an
angl e segnent> which, in 25 relation to the angle of

repati on of the camdisc, causes a

Therefore, it is the object of the present invention to
provide a door closer with a hydraulic closing delay system,
which has a simple configuration and allows for a
prolonged and maintenance-free operating period.
15

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

20 dependent claims.

The invention includes the technical teaching according to
which the contour section of the cam disc cooperating with
the pick-off element has an angle segment, which, in
25 relation to the angle of rotation of the cam disc, causes a

larger stroke of the hydraulic piston for an increase in the



| arger stroke of the hydraulic piston for an increase
in theogf2@®@24 DE -5 fluid displacenent, in order to
generate a delay in the closing novenent of the door
leaf. Wth the inventive angle segnent in the cam
disc, it will be 5 achieved that, when the pick-off

el ement noves along the angle of rotation of the cam
di sc, the hydraulic piston will performa |arger
strokdluid ch$plecement) e endee tf gemeraten.a delayhiin the
case, the camdisc is in operatlonal connection wth

a fir wslosing enovement ebthe doorrleafi ng contact al ong
the cam 10 disc, and is in a stroke-Iike novable
connection with and against a conpression spring of a
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t hat an |ncrea§ed gradlen§ gmﬁ angﬁe a between

and H figs k@ﬂéPOWﬁgc?n 'rﬁbve%hifh *(r)@*bon'técf)b?@rﬁ tthe cam

i ncrease t e ratio t he stro t he hydrau
PiGt onliss, =Richiis dn éostrbkeaﬁgéa'n@‘vablet ébhpectiont lwath and

door leaf. It is not until the second roller gets 2
in codgaihsti ta t temprassiont heprang ouof sext i spring tﬁerce

cam disc ahead of the angle segment Hl to H2, that

the dascumulator, and is accommodated within a working
piston, the pick-off element being formed by a second
roller, and the first roller and the second roller with their

15 associated pistons being disposed opposite each other in
relation to the cam disc. As an alternative, the pick-off
element may consist of a sliding tappet, which is in sliding

contact with the cam disc along the contour thereof.

20 In this case, the angle segment is configured such that an
increased gradient of the angle o between H1 and H2 is
introduced into the contour, in order to increase the ratio of
the stroke of the hydraulic piston in relation to the angle of
rotation of the door leaf. It is not until the second roller gets

25 in contact with the rest of the contour section of the cam
disc ahead of the angle segment H1 to H2, that the door

leaf can close at the normal closing speed. All the above



| eaf can close at the normal closing speed. Al the

above 260864429 DE - 6 can be nmade possi bl e w t hout any

addi tional valve arrangenent and thus w thout any

addi tional control openings, because the stroke
information with the increased6bstroke for the

hydraulic piston is contained 5 directly on the cam

di sc and thus no clogging of the small contro

openi nganatbé hemaaler e passibbige manitholts ahye addivional valve
on account of inpurities, etc. Thus, the inventive

door afrangementesandxthusi vwithewtrary r @dditipaal haentrol
the door <closers having the same functionin

accor dPRgNIRG$he bacausa o the t ptrake laf%nagonn withs the
TR R o
the” 191egy P8 4 Ra aliseranddhlis e singdie phde small
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e, Enealeatint, of IipUifiexy S8Ry hugy thel jhfleftivg door
cont Ouéloé%‘r: Lsg'i%%% F&g%ﬁé‘ﬁ/eoﬁiﬁ Yhofd adat than the door

thi s case, IV am pa orns the operation

secti Oélfo%%réﬂ%\ﬁﬁ%ﬁié%an‘#éifafr‘rcti‘o?ﬁﬁﬁfﬁéﬁ;é‘ﬁdihg fdthe state-

spring force accu ator, produces the closing force

oRnp t hef-fieerart edlecallise SActhien caket hikepeabiey aartangements,

path, on the other hand, is in operational connection

wi th tivbidty direuldxpetisidenaenl tgndeto atogsup hwithaimipurities,
second roller noves in
can be foregone.

According to an advantageous further development of the
15 cam disc, the latter has an active cam path and a passive
cam path, the active cam path being in operational
connection with the first roller and the passive cam path
with the second roller. In this case, the angle segment H1
to H2 is configured as a contour section within the passive
20 cam path. In this case, the active cam path forms the
operational section of the cam disc, which, together with
the spring force accumulator, produces the closing force on
the door leaf. The section of the passive cam path, on the
other hand, is in operational connection with the hydraulic
25 dampening device, such that the second roller moves in
rolling contact along the passive cam path and generates

the required stroke within the fluid displacing hydraulic



rolling contact along the passive cam path and

gener a¢ems024 b required stroke wwthin the fluid

di spl aci ng hydraulic 2006024 DE -7 piston. In this

case, the configuration of the passive cam path my

be realized i ndependently fronr?he active cam path,
because the shape of the passive cam path does not

affect the torque characteristics of the door closer,

but onpistent Ha thisagasecitbei agnfiguiratios ofidhei paisgive cam
progression of the «closing operation. According to

t he st path onayheeairealizgedr inderendentlyefromi the active cam

const ant stroke progression o the entire ran f

10 r ot BatarbeeatRe W Ahaneof Eé%@ﬂ%@é{@eﬁ@@“ prath dees not
hydr aul .c ntrol of the flow rates_gf the vo]June fl qw

of °t heatioaf e torapesaractBlisticscar the dian Slaser, butbnly
thrott),e ppsitigns, of sever val ves. .

debayetpe PElnked! SicdinS i hus e Hingl HipobgSsion of the
control| f l e, by a separate valve. 15

Anot he '@%9&%%”%%. ded for the normal closing range

of 70 to 5, and for the final latch range of 0 to 5,
again an additional valve is provided. Each of these

val vespngRBriihg § SRS tatdloh-tR8PaF Al Y BiFslrsC hateea flat,
g l'ed via he

hol e or contr y-passes. According to t

| nvent c@Astdrit | stroResigrogreasith covergthe achtits avhnge of
final latching control by neans of a corresponding

cqof i grotatiopnopthé o graadthvihec sonsaiquence thatthe hydraulic

segnment of a circle with zero stroke, which is
concentontrel lof thiesflosenatds bf tkgaralumetflewasd the inydraulic
positioned in the range of rotation of the fina
| at chifigid is realized via various throttle positions of several
valves. Thus, the delayed closing in the angle range of 90°
to 70° is controlled, for example, by a separate valve.
15  Another valve is provided for the normal closing range of
70° to 5°, and for the final latch range of 0° to 5°, again an
additional valve is provided. Each of these valves can be
disposed in a separate hydraulic bore hole or controlled via
by-passes. According to the invention, it is possible to
20 configure a hydraulic final latching control by means of a
corresponding configuration of the passive cam path, in
that a segment of a circle with zero stroke, which is
concentrically disposed with regard to the axis, is
positioned in the range of rotation of the final latching.
25 Thereby several door closing sections at different closing

speeds can be generated with a single regulating valve



25 Thereby several door closing sections at different
cl osi ngposepmEls can be generated with a single

regul ati ng val ve 2006024 DE -8 only and wi t hout any
feedback to the torque characteristics (opening and
cl osing). An advant ageous furthér devel opnent of the
invention is 5 based on the fact that the angle
segnent HL - H2 is incorporated in one such section

of t heophsandewitihoytaahy feldibiacioto dkedodqueccharacteristics
openi ng angl e of the door leaf from50 to 1000, and
preferélﬂ@nmaﬁdpdﬂ@sngb 70 to 90. Depending on the
speci fic enbodi mrent of the door, the 1o door |eaf can
general ly be opened up to 90, whereby even | arger

R TR .
cofvenprSRd: o dbe ot dhatoflfeangl seobRRGHEL ZoH2 is
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S”OkeDF#grﬁyigpeoﬁ take siecifl@eegibodithent |afi the door, the

di spl ac aul1c piston continues to come closer

t 90t hedoekigaPtanajenerdybet 6peped dpste 90f, Wierebyreven
1S

stands still for ‘exanple at an opening of 90 and

rel easedgey openirsgr anglés aesopossibleer Ifmihes dagai teaf is

inrolling contact in the
opened, for example, up to 70° or even up to 90° the
second roller moves in rolling contact first over a
conventionally configured contour of the cam disc in the

15 area of the passive cam path. In the transitional area
towards the angle segment H1 to H2 however, the stroke
movement of the hydraulic piston experiences acceleration
even at a constant rotational movement of the door leaf,
because the radius of the cam disc strongly decreases

20 from the stroke H1 to the stroke H2. Thereby, the fluid
displacing hydraulic piston continues to come closer to the
axis of rotation of the cam disc. If the door stands still for
example at an opening of 90° and is released by the user,
the second roller moves again in rolling contact in the

25 reverse direction of rotation over the inventive angle
segment from H2 to H1, H2 describing the small radius,

and H1 the maximum radius of the cam disc. In this case,



25 reverse direction of rotation over the inventive

angl e 2c08grepe from H2 to Hl, H2 describing the snal
radius, and Hl the nmaxi mumradi us of the camdisc. In
this case, 2006024 DE -9 the hydraulic piston has to
performa disproportionately [8rger stroke and thus

has to di splace an increased volune of hydraulic

fluid, which in turn results in a sl ow down,
respectheveydrslliy pistomehasotd ngerfovenent dispropertionately
leaf. 5 If the openln? angl e of the door |eaf reaches

a val u@rgesstrekaana thros has te sisplace aneinaigased volume
overcone t he nHX|nun1stroke H1, and C%g nove in a

rol | i ngf daydrastlicoflid, rwhiGhksin durn nkesuwltgiiigr By slow-down,
B SHSaih e Al SRR o et
gFic i S . rotat bo%g an axgs ofhrotatlop f
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secondtHé)Hdgm? 350$ifiofPM®.i n rol ling contact, whereby
20 the hydraul Fc piston perforns the correspondlngly

I pgr eased stroke novenent. Therefore, it is
furthernmore intended that the angle segment Hl to H2,
wi t hi nirt figrther continuation, it is intended that the cam disc is

rotatable about an axis of rotation and that the passive cam
path, in relation to the axis of rotation, comprises a
maximum stroke radius (Rmax), which forms the
15  transitional area of the passive cam path into the angle
segment H1 to H2 and is larger than the maximum stroke
radius of the active cam path. The maximum stroke radius
within the cam disc thus forms a cam geometry over which
the second roller has to move in rolling contact, whereby
20 the hydraulic piston performs the correspondingly
increased stroke movement. Therefore, it is furthermore
intended that the angle segment H1 to H2, within the
passive cam path, exhibits a concave contour oriented
towards the axis of rotation in order to form a saddle-like
25 contour. The movement behaviour of the door leaf is
thereby influenced during the range of the delayed closing,

wherein, with a more accentuated configuration of the



passi ve cam path, exhibits a concave contour oriented

t owar dzotém pxi s of rotation in order to forma

saddl e-1i ke 25 contour. The novenent behavi our of the
door leaf is thereby influenced during the range of

the del ayed closing, wherein,-Wi-th a nore accentuated
configuration of the 2006024 DE -10 saddl e-Iike

contour, the slowdown of the closin novenent of the
door |sadldlesliket cemitowrd ithea s-‘mw@guwmamfer,thandchosing
maxi mum delay is |ocated in the | ower range, for i
exanpl maement Taf dhe idoerodeat liswhddotealizes i @ uriform
70 while closing, the mninmmclosing speegagejn at
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w tn 18P PEAERAHIEIOP I therdbt eaf RERBASEHI3he 70, 2
br ess RaabE BRr-Geiied TBSHE dpbheriint g hetfermed.
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direction of the rear pressure conpartnent, the latter
is reduced in volume, whereas the frontal pressure

copparAdeantageoaspes the vhlydrautie tpieteant@maigt -al rear
20 this case, the hydraulic fluid, displaced formthe

rear pnessureeconvpenrtimami filletdomithi hydrabke fluidtwhich is in
IOIreSSufllrueidal communication with the frontal pressure
compartment via a throttle valve. The cam disc is
accommodated in the frontal pressure compartment, which
15 is separated from the rear pressure compartment simply by
the hydraulic piston. If the hydraulic piston moves in the
direction of the rear pressure compartment, the latter is
reduced in volume, whereas the frontal pressure
compartment increases in volume to the same amount. In
20 this case, the hydraulic fluid, displaced form the rear
pressure compartment, flows into the frontal pressure
compartment via the throttle valve, the adjustment of the
flow cross-section in the throttle valve affecting the
dampening effect of the movement of the hydraulic piston.
25 The throttle valve can be disposed within the housing of the
door closer; however, a disposition within the hydraulic

piston itself is likewise possible.



conpartment via the throttle valve, the adjustnent of

the faopeommss-section in the throttle valve

affecting the danpening effect of the novenent of the
hydraul ic piston. 25 The throttle val ve can be

di sposed within the housing of-the door closer;

however, a disposition within the hydraulic piston
itself is |ikew se possible. 2006024 DE -11 Accordi ng

to an Adcendingedosan uadventagseuspiwthendevelopment of the
i nventive door closer, it is furthernore intended that

an auxverdive cloor edleser, shrisnfunthermeseeintende@ that an
rear pressure conpartpent between the housing and the
hydr au@uXiliargicarepreasidh SP5iNG s ppeatad in feedeasressure
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| at L erefiBligherigRiity tHaPts Bufficfertdfd ForEheERing to push

cl oser, as™ an~ov ead door closer, as a floor spring

ofpas fine aufleopistbrsier thd iirexction sef thstfedhidli pressure

position of the door closer and the enbodi nent of the
door otosganiridntr egar dofdet o tohe refilir athenatear pressure
connection of the closer shaft to the door

compartment with hydraulic fluid during the return

movement of the hydraulic piston.

15  According to possible embodiments of the door closer, the
latter may be configured as a slide channel door closer, as
an overhead door closer, as a floor spring or as a frame
door closer. The precise installation position of the door
closer and the embodiment of the door closer with regard

20 to the operational connection of the closer shaft to the door
leaf does not constitute by any means a restriction to the
present invention such that the cam disc can be directly
disposed on the axis of rotation of the door leaf and the
door closer may be connected to the door leaf without any

25 arm assembly. The active cam path is formed in a

conventional manner in that a constant closing force can



| eaf does not constitute by any nmeans a restriction to
the moesEatDE nvention such that the cam disc can be
directly disposed on the axis of rotation of the door

| eaf and the door closer nmay be connected to the door

| eaf without any 25 arm assenbi¥.- The active cam path
is formed in a conventional manner in that a constant
closing force can 2006024 DE -12 be generated over the,
ent i r darggrermtedoyerdineantirehaogle toferetatian verewhich
is in contact with the cam path. Another advantageous
enbodithénfirsgaelles iadnicaniact with thegamneatbor ci oser
is disposed in a door janb or in a door leaf. This
results in an invisible solution for the user, which

;8'35? b&?oﬁgﬁ?&é&fé‘%&ir "ERBeaInERE S8R, Be. etfleved in
oo df A0S oG L BE 4 EidBoSEh T AL g coor
door " 188F: This? PaauitSTEPGfneisitle GohufigiTdr e, B5ef. which
e conydulbriis CatiPlo dhfGRRETRIN aniNEeSIRT OF a%bBssible
for e’iﬁf%’f'iéreécb‘i‘étieﬁ'éf iSR! fONekBmplesih hotals. can

af f ect r exanpl e the closing nonent 'characteristics
of the cam nmechani sm Further neasures inproving the
invention are indicated in 20 the dependent clains or

1@ i IAosordingd tonafietsavantagawus ffurthev mevelopment, the
conjunction wth the description of one greterred )
exenplclogeenshaftmoft the tdeoi nsleseromapsbe dn operational
connection with a door jamb or a door leaf, for example via
a slide channel arm assembly or a scissor arm assembly.
The type of arm assembly, depending on the type of
15 installation, for example on the pull side or on the push
side, can affect for example the closing moment

characteristics of the cam mechanism.

Further measures improving the invention are indicated in
20 the dependent claims or are illustrated in detail in the
following, in conjunction with the description of one
preferred exemplary embodiment of the invention based on

the Figures, in which:

25 Figure 1: shows a diagrammatical cross-sectional view of

the inventive door closer,



the Figures, in which: 25 Figure 1: shows a

di agr azooe024cE cross-sectional view of the inventive
door closer, 2006024 DE -13 Figure 2: shows a

di agrammatical illustration of the cam disc, which is
shown in the area of the passivB- campath, 5 Figure

3: shows a top view on the camdisc, the area of the
active_campath and the area of the passive _cam path

bei ng Figlirea2ed, showsragdiagramsatiealaillyisdcation cﬂfp the cam
stroke progression of 10 the hydraulic piston over .
the angl e of thedi@owhighets siawnintthe areai agthe passive
position HO up to and ,over the angle segnent H to

H2. The di agr am@@McBAIR: i11ustrated door closer 1 in
Figure 1 15 has a closer shaft 2, which is rotatably
accommodated in a housing 3. A camdisc 4 is brought

snrt BIOURSE RN arion e Ghohe gty diSc” e area of
ol osi ng movenentENBFAF ERTBeRARER She diFaLgh M passive
door closer 1. Téwmg?%%iﬁgiiﬁdf%énﬂgﬁq AMdh a

danpeni ng nedi um convent | y I's hydraulic
fluid. Afirst piston, which constitutes the working
piston 8, is disposed in the housing 3 within the

area tfpjures4f i |dieswel Bhdfdgrain 6f thecenbka progréssion of

the hydraulic piston 5, the camdisc 4 25 being

diigposed bet weerthehbydealliogisteh covér dhe ahgle of the door
opening from the closing position HO up to and

over the angle segment H1 to H2.

The diagrammatically illustrated door closer 1 in Figure 1
15 has a closer shaft 2, which is rotatably accommodated in a
housing 3. A cam disc 4 is brought into a torsion-resistant
connection with the closer shaft 2, the closer shaft 2 in turn
being torsion-resistantly connected to a door leaf, the
closing movement thereof being dampened through the
20 door closer 1. The housing 3 is filled with a dampening
medium, which conventionally is hydraulic fluid. A first
piston, which constitutes the working piston 8, is disposed
in the housing 3 within the area that is filled with fluid. A
second piston forms the hydraulic piston 5, the cam disc 4
25 being disposed between the working piston 8 and the

hydraulic piston 5.



hydraul i c piston 5. 2006024 DE -14 In the event the

cam di206624iDE br ought into rotation, by opening the

door |eaf and the closer shaft 2 performng a

rotational novenent, both the working piston 8 and the
hydraulic piston 5 are thus cauded to performa stroke

5 nmovenent on account of the contour of the camdisc 4
rotating along. The working piston 8 is in operationa
connedni thewevenk thangarasdisc shrisnprought intaatotation, by
former forps a spring force accunulator jn_conjunctiagn

L, ThenOiGTihestoon Br i Ihorerner ?hﬁ‘;‘kg;%?”c?{mi”g °
the cdetation ,mwwea&bqﬁh fpeiorking PIEkRN B RNAg the
D ol SRS % “hr R eS8 SrEER 2 roke
o5 endPavitheib o 8boubt 47 T SCh Rl b he " &t Hlisc 4
2" anirehating® A8ALEC THE, epRirghbistn s d8 ifiaBreational
{hey “CorntfaCish BAtY 2D comBRISSIBIY Sbring > 1o BudtAhat the
| ncr oqofneriRrAs AYSofiAf fefbe dltyfRiIbtarBHEbKunction with

the dithectoRiprelssioe sprAY 7S A ArstRslle1d6 /whieh is in contact
conpresses the latter. As a consequence, energy is

s10r edvith ntHeéneexterivresointous pof the’canhi disccd) is rotatably
initiate the follow ng closing novenent of the door

| eaf . sUppditedt i théewosking pistioms B afled assamedstdirgction
Posit ioofnr’otghtiio(r:1haibgu(’zoanr;c ia%’<lijsIr %Ofl r%%agon 12 of the cam disc 4 is
illustrated by an arrow, such that, if the cam disc 4 is
rotated in the direction of rotation, the first roller 6 moves in
15  rolling contact along a section of the cam disc 4, which is
characterized by the active cam path 10. The active cam
path 10 is configured in such a way that, in relation to the
axis of rotation 12, the radius of the active cam path 10
continuously increases. The working piston 8 thereby
20 moves in the direction of the compression spring 7 and
compresses the latter. As a consequence, energy is stored
in the compression spring 7, which can initiate the following
closing movement of the door leaf. The first roller 6 is
illustrated in a resting position, which is configured by a

25 concave section within the cam disc 4.



25 concave section within the camdisc 4. 2006024 DE

-15 | f2006@24d@EN di sc 4 rotates in the direction of the
arrow, a second roller 9, which is rotatably
acconmodated within the hydraullc pi ston 5, can nove
inrolling contact along the <®m section of the cam
disc 4, which is formed by the 5 passive campath 11.

In this case, the hydraulic piston 5 noves in the

di r ectlf dheoCarnedisd ¢ sotatesain dhel girastionuaf thearrow, a

radi us of the p ssive campath 11 ghtly decreases
n reaeGoRd EQliam, APiCht 5 mtaataiw 12ccopmpeeatednwithin

aCCOU the I nventi ye cont our Of t assi ve C
e h Thebyaradia prsian 5o saroriove T relidicabitagt slong the

o, eRbr i 008,64 (5Bt N8 AR tre

auf i npassBpehahy hatendn: P, Eo58, e RyEENlig piston 5
‘it—ir 1By B tHETUIERIGFE Y Bk, alfs, A Rdtafion’ 127 petause
hous) AEE RSS! B sl U PoBURIPEY SR AECidtses in
pi st OlfePatidls tBf ﬂve dds Vi Rbtatidrel 2. eRowRE PSR Uéﬁ ;account of

conpartment 13. 20 The hydraulic piston 5 7S delimte

by a rthar inveativee coronar bffethie Idassivereidmapdih 41, the
frontal pressure conpartnment 15. During the opening

by enesitoke moveydentiof ¢thei lsydradlicpiston 6 ishrot uniform in
direction of the axis of rotation 12 and opens up the

vol unwetdtiohdo the rotationad rovempat tokthe 1Gasudisc 4. In
that the latter increases. At the sane
order for the hydraulic piston 5 to perform a stroke
movement during an opening movement of the door, and
thus during a rotational movement of the cam disc 4 in the
15 illustrated direction of rotation, an auxiliary compression
spring 16, which is propped between the housing 3 of the
door closer 1 and the hydraulic piston 5, is provided within

the rear pressure compartment 13.

20 The hydraulic piston 5 is delimited by a rear pressure
compartment 13, as well as by a frontal pressure
compartment 15. During the opening movement, the
hydraulic piston 5 moves in the direction of the axis of
rotation 12 and opens up the volume of the rear pressure

25 compartment 13 such that the latter increases. At the same
time, the volume of the frontal pressure compartment 15

decreases such that the hydraulic fluid, which is in both the



time, the volunme of the frontal pressure conpartnent

15 dexoeeddE such that the hydraulic fluid, which is

in both the 2006024 DE -16 rear pressure compart nent

13 and the frontal pressure conpartnent 15, can fl ow
over via a hydraulic line 17. A6-throttle val ve 14,

whi ch constitutes a flowrestriction in order to
correspondi ngly danpen the stroke novenent of 5 the

hydr aulgias pressure, compagdeierd 13 tand the figatalulpressure
line 17. The throttle valve 14 may _ be configured as

uPi | ﬁt@rﬁlnfqrt@:emcg fv@j@ﬂ@/}/ cﬁm? waaalhmrawlminwﬁ A
of the raulic i romthe fronta ressur
thiglile Mealve 14e Whish senstitiSs oppdowoiastiigtion in
ﬁg?pg{ al | 3 onl 10e Lightl da enegﬁplf however
the adddiercid calréspapdindly) damieRoarstioke faovement of
P28 b5l BA D RS S Tt el i i e pbcine
The d j f I
peconclBr B8 cEite v 08, L4 CuhhS, 8" YorhuY g
?gveﬁmilé’tferéng SHfechyb Q/aw§,t‘%g|c'iﬁ tRat MR edihRGFIbA & the
€ rear pressure con‘partman I's nmade nore

diffi wdraulﬁeﬂeﬁﬂmﬂn & Rorftalpreysare %H?hﬁté[r;terﬁén\‘. NS to

passi cam pat , the return novenent of

hydr aithiec reast pressien chnpatieted eigheot at all or only
accel erated or decelerated. If the 20 return npvenent

et Surpere siihenevom (ool perm
becausdosing imovemsent,sthekeydfauliec pigtorad imoyest back in
? ﬁﬁg nttlﬁgt Géisi’reac:r}ci(;r%1 Ccrafe a}c%% ?’featrhgrélsgtijge dégﬁ{p?r?rr%eengt’ 1%ndand
reduces the volume. The dampening effect of the throttle
valve 14 may become effective in this case, such that the
15  return movement of the hydraulic piston 5 in the direction of
the rear pressure compartment 13 is made more difficult.
Depending on the configured contour of the passive cam
path 11, the return movement of the hydraulic piston 5 can
be performed either accelerated or decelerated. If the
20 return movement is accelerated, this results in an
increased resistance of the closing movement of the door
leaf, because the increased stroke of the hydraulic piston 5
accentuates an increase of the fluid displacement, and thus

the inventive delayed closing starts.

25

Figure 2 shows a section of the cam disc 4 which forms the

passive cam path 11. An inventive angle segment H1 to



the inventive del ayed closing starts. 25 Figure 2
shows 2008e2abBEN of the cam disc 4 which forns the
passive cam path 11. An inventive angle segnment Hl to
2006024 DE -17 H2, which extends over the angle a, is
formed within the passive campath 11. The first
portion of the passive campath 11 extends initially
5 fromthe closing position HO to the begi nning of the
angl e Hi:gwhich taxtends loverothe angleseg dadfaranedrwithin the
illustrated, which is in contact with the first
por t i opassiveheapapathel tam path 11. If the second
roller 9 noves in rolling contact over this section
of the passive campath 11, an increased 1o stroke of
the result,

ext entit NenTiEStGURRICNET TRRMASSIVEICALDRE 401 BXtands initially
setondtoaniiee Slosiagenestian HiBdb s tadiniad ifhe angle
gﬂgﬁaf REDMiRne B FuRheriRER. 18R BT iR ustrated,
the - oWETGH oo TSt MnLte fBst BRHiOR, & 4T Bostive cam
Pi st onnaid AUS | ﬁéoéé@oﬁd‘%%'ﬁ@ PROVEY inl r‘éﬂﬁ@@%ﬁfhtac’t over

f%
st roke” novenent for opening the rear pressur

conpar {{iBnkechiBph dfhttie phssike céanti Satht 1 11,ieta'n?lt iPereased

the 20 closing novenent of the door l'eaf, th
ditgp! agearet off thdehylyauhe! pistbhuiigl the oedult hevhich path

hydraulic piston is Significantly increased fromthe
segnengxtéhd® i lzecongtant nténner with the rotational movement
of the cam disc 4. If the contact of the second roller 9
reaches the position H1, the radius characteristics of the
passive cam path 11 change such that the radius
15 decreases from a maximum radius Rmax to a minimum
radius, which is found at the end of the angle segment H2.
The hydraulic piston 5 thus performs a significantly
increased stroke movement for opening the rear pressure
compartment, such that, if the cam disc 4 initiates the
20 closing movement of the door leaf, the displacement of the
hydraulic fluid through the hydraulic piston is significantly
increased from the segment H2 to the segment H1.
Thereby the inventive delayed closing of the door leaf is
achieved, whereby this circumstance is simply achieved by
25 the specially configured contour of the passive cam path

11.



Thereby the inventive del ayed cl osing of the door |eaf

IS ackoosoBDEWhereby this circunstance is sinply

achi eved by 25 the specially configured contour of the
passive cam path 11. 2006024 DE -18 Figure 3 shows

the division of the camdisc 4-18to the passive cam
path 11 and the active campath 10. The direction of
rotation about the axis of rotation 12 of the cam

di sc 4Figuneot3 dshews yhdediadsioredf toeecam discoddintp the
to the 5 present enbodi nent, the inventive camdisc 4

i s i ntpasstye feamdgathl ddv éndwihen adiveorgam path 10. The
uni l ateral opening of approximtely 90. Figure 4

shows dirgctignaghtetation Abudithe axis @? rotatiah rgkef the cam

i agr sAiEoTdSaiobRreRlly deter MR Wees: avcording to the

o 5T nePHSEE EBupSOlRr B STk hul S Bl 38R s i Bnced
. : Ly 70, |

byt ner st BalBs: PRICH BB, A DapraTRER g of

si gni féﬁ@%klﬁﬁ#&]&%‘ed stroke fromHL to H2 is

vi si bl e Fromthe Ccurve, wherein, in relation to the

axis of rotation 12 (conpare Figure 3), the stroke H2
is smaller than the stroke HlL. The dotted line for

the cppjureugdsRbAs %ﬁﬂiﬁgra%rﬁaﬁcét ﬁlﬂ.'fﬁréﬁ@heégfﬁhgh%troke

door 20 “openi ng angl es, ich are larger than 90.

gi:]@gramogr@mbﬁ tHhabvide thet idomf openiig Obﬁg‘k‘ieﬂ'@hm a
gle segnent Hl to H2 is | arge when conpared to the

st rokedigfgreitn t d Hél .stroke H of the hydraulic piston starts at a

stroke HO, which represents the closed position of the door

leaf. The stroke of an opening angle, starting at 0° up to

approximately 70°, is represented by the progression of the

15  stroke HO to H1. The significantly increased stroke from H1

to H2 is visible from the curve, wherein, in relation to the

axis of rotation 12 (compare Figure 3), the stroke H2 is

smaller than the stroke H1. The dotted line for the

continued progression of the stroke represents door

20 opening angles, which are larger than 90°. The diagram

reveals that the ratio of the stroke over the angle segment

H1 to H2 is large when compared to the stroke of HO to H1.

The stroke is proportional to the required transport of the

hydraulic fluid from the rear pressure compartment to the

25 frontal pressure compartment such that the effect of the

delayed closing becomes evident from the diagram.



The stroke is proportional to the required transport

of thezoobyzypEIl ic fluid fromthe rear pressure
conpartnent to the 25 frontal pressure conpart ment

such that the effect of the delayed closing becones
evident fromthe diagram 20060 DE -19 The

enbodi nent of the present invention is not limted to

t he above described preferred exenplary enbodi nent.

Mor eovEhe eomeodiment fofethatpragent imvantian ia moblimited to
cl oser are BOSSi bl e, which may be configured as a |

sl i de thehaheve digsciibedenreierred wxemplaryoembodiment.
closer, as a floor spring Qr as a frane door, cl oser.
200602M1QBEOVES, NLINMEreHs r &l tente eimodimentsiosf a door
closer 2 closer shaft 5 3. housing, 4 cam.di scdg .
hydr aufiOSehi 8@ POBSKIes Whigh dpay” bensPeligurds g5 Ayslide
10_8 r ki n% g@?&to 9 second raol | er &O actilve cam fl
path G1ARAELFPOTCIRSEL: /S 43 Queriead dqal; ¢loser, as a floor

spring or as a frame door closer.



15 13 rear pressure conpartnent 14 throttle valve 15
f r ont a200pe2a3EIr e conpartnent 16 auxiliary conpression
spring 17 hydraulic line 20 HO cl osing position HL -
H2 angl e segnent Rmax maxi mal stroke radius a angle
25 TO door opening H stroke of-3%e hydraul i c piston
2006024 DE 21  Patent clains 1. A door closer (1)
with a closer shaft (2), which can be coupled to a
door |kist afiteferencemumerals 5 closing position, is
rotatable in at | east one direction of rotation and is
connected to a cam disc (4) supported within a

housi ng (.3), V\,hereciln said disc is cooperating with at
| east oné pi ck- of fA0QN Gﬁ%ﬁﬁ", which is in connection

with a hydraulic 1Q danpeni.,pg devi ce and accommodat ed
ina fluéd displ fgpﬁﬁrﬁi’@rfgul ic piston (5),

characteri zed in t fhe contour section of the cam
di@c (4)3 f?(ﬁéﬁlh

cooper at h the pick-off el enent has an
4 cam disc
5 hydraulic piston
6 first roller
7 compression spring
10 8 working piston
9 second roller
10 active cam path
11 passive cam path
12 axis of rotation
15 13 rear pressure compartment
14 throttle valve
15 frontal pressure compartment
16 auxiliary compression spring
17 hydraulic line
20
HO closing position
H1—-H2 angle segment
Rmax maximal stroke radius
o angle
25 TO door opening

H stroke of the hydraulic piston



15 angle segnent (HL to H2), which, in relation to the
angl e 2906024t i on of the camdisc (4), causes an

i ncreased stroke of the hydraulic piston (5) for an
increase in the fluid displacenent, in order to
generate a delay in the closing'movenent of the 20
door | eaf over the angle segnent (HL to H2). 2. A door
closer_(1) according to claim1l1, characterized in
that tRatentcdavs(4) is in operational connection
with a first roller (6), which 25 noves in rolling
contact al ong the camdisc (4), andis in a

Soror o, K R PR (1 i o BERT hio can
forﬁe accurrul QSC}OUPE“F@ BPaCCO éﬁﬂrﬁn‘@ iﬁ?aﬁiﬁ‘% fy’}BH‘ 3
wor ki ng pisto el r

E’Z%S)bdd o é§fr@§’msﬁw12@af@% EIN loﬁéfd one
{0 the cam di ?e%’@foeﬁ’ SPREGiSn ARG MnneBd g aPgam
claim1 or 2, C§9Ep€?§b%rw&m$ g Mowsitie(3F; WHerem

has an 10 actlve IS 1IN

oper at i onal C@H?Q%I'S@”Ié"’cbmﬁégétlhg Qith eit! least One %ék off

a paSSI ve cam pat h IS in an oper at i onal

segnent (MLt ?*ﬁz“‘)‘@?%?%“@ o on oy & ydraulic
10 dampening device and accommodated in a fluid
displacing hydraulic piston (5),
characterized in that
the contour section of the cam disc (4)
cooperating with the pick-off element has an
15 angle segment (H1 to H2), which, in relation to the
angle of rotation of the cam disc (4), causes an
increased stroke of the hydraulic piston (5) for an
increase in the fluid displacement, in order to
generate a delay in the closing movement of the

20 door leaf over the angle segment (H1 to H2).

2. A door closer (1) according to clam 1,
characterized in that the cam disc (4) is in
operational connection with a first roller (6), which

25 moves in rolling contact along the cam disc (4),
and is in a stroke-like movable connection with

and against a compression spring (7) of a spring



15 the passive campath (11). 4. A door closer (1)
accor deoogo24ad®Bne of the clains 1 to 3, characterized
in that the angle segment (HI to H2) is integral with
a section of the passive cam 20 2path (11), which
corresponds to an openi ng angl 22-of the door |eaf from
50 to 100, preferably from 70 to 90. 5. A door closer
(1) according to one of the 25 preceding clains,

cgar acteri zed fuqffcehaccunwlaghﬁ, andds @agcommedated|within a
i i 1 d i h h

Sﬁggf VZ”CZ?A Eaﬁl@r@%gaf piStoncI(&)i gaiﬁezldﬁg 23,_ pelement, being

g us. (Rrex) TAIER B dsaaald rafer tnand dheafitst roller

D) - is | arddr ahAafe inedond iciem &) BRET TAg; asSapiated

8o 1o B (6L BrpindlcigBbrEHaBhoSH: each other

characterized ihnrélaﬂbn w i'ng ?g}ﬂgiségéyassi ve cam

pat h, the angle segment ( a concave
contour oriented towards the axis of rotation (12)
for the purpose of form ng the saddle-shaped contour.

15 7. # door chogryor( @lo%ﬁ@&?j BedSrding @ dEim 1 or 2,
precedi ng clainms, characterized in that™the
characterized in that the cam disc (4) has an
10 active cam path (10), which is in an operational
connection with the first roller (6), and a passive
cam path (11), which is in an operational
connection with the second roller (9), the angle
segment (H1 to H2) forming a contour section of

15 the passive cam path (11).

4, A door closer (1) according to one of the claims 1
to 3, characterized in that the angle segment (H1
to H2) is integral with a section of the passive cam

20 path (11), which corresponds to an opening angle

of the door leaf from 50° to 100°, preferably from

70° to 90°.
5. A door closer (1) according to one of the
25 preceding claims, characterized in that the cam

disc (4) is rotatable about an axis of rotation (12)

and in that the passive cam path (11), in relation



hydraulic piston (5) borders a rear pressure
conpar2006024 QEL3), which is filled with hydraulic
fluid and which, via a throttle valve (14), is in 20
fluidal comunication with a frontal pressure
conmpartnment (15), which accommbifat es the cam disc
(4). 8. A door closer (1) according to one of the 25

preceding cl ai ns characterlzed in that an _auxiliary
conpr essi on sp6i the @ds afsrataliened2) Ganaprises a maximum

housi ng (%) ArRiroKe wﬁuéﬁ JamcheformaR bR transitional
pacsive. cam peied ) ”dpég'st/%rnq%frbcp%ﬁ'; P8 g angle
E'hgfiét ‘e?LzZS%"éé’l{n%tt (ETaL8i J32F cafia j n elaft B the

cher ot ed over e D) SERKE TacifpoRf “ﬁs AR Laf path

10 A door clq (1) according to one of the
precedi ng cl ai'ns characterized in that the door

closer (1) is conflgured as a slide channel door
cl oser, as an overhead door closer, as a floor 15

spring. or as & fd@oe émeﬁ|@$)efacéérdlﬁgjom oresebf the
(1) according to one of th

preceding clalms characterized in that, within the

10 passive cam path, the angle segment (H1 to H2)

has a concave contour oriented towards the axis

of rotation (12) for the purpose of forming the

saddle-shaped contour.

15 7. A door closer (1) according to one of the
preceding claims, characterized in that the

- hydraulic piston (5) borders a rear pressure
compartment (13), which is filled with hydraulic

fluid and which, via a throttle valve (14), is in

20 fluidal communication with a frontal pressure

compartment (15), which accommodates the cam

disc (4).
8. A door closer (1) accdrding to one of the
25 preceding claims, characterized in that an

auxiliary compression spring (16) is located in the

rear pressure compartment (13) between the



precedi ng clains, characterized in that the door

cl oser 2¢obp24 BEdi sposed in a door janb or in a door 20
12. A door closer (1) according to one of the
preceding clains, characterized in that the cl oser
shaft (2) of the door closer (1¥4is in operational 25
connection with a door janb or MAth a door | eaf V|a a

| eaf .

sl i de channel

10

15

20

25

10.

11.

12.

arm assenbly or sci ssor arm as

housing (3) and the hydraulic plston (5) Wthh
spring presses the second roller (9) against the

passive cam path (11) of the cam disc (4).

A door closer (1) according to one of the
preceding claims, characterized in that the active
cam path (10) is configured such that a constant
closing force can be generated over the angle of
rotation (HO to H2).

A door closer (1) according to one of the
preceding claims, characterized in that the door
closer (1) is configured as a slide channel door
closer, as an overhead door closer, as a floor

spring, or as a frame door closer.

A door closer (1) according to one of the
preceding claims, characterized in that the door
closer (1) is disposed in a door jamb or in a door

leaf.

A door closer (1) according to one of the
preceding claims, characterized in that the closer
shaft (2) of the door closer (1) is in operational
connection with a door jamb or with a door leaf via
a slide channel arm assembly or a scissor arm

assembly.



