2001006 PC Title: Electromechanical swng | eaf operator Description The

| myention relates to an el ectronechani cal swi ng | eaf oper i
door closer. 5 BROWPSPE 282 2 describes an el ectromechani mﬂ mummmgor
operator, in which an electrical notor - if necessary wth an_Ln-]ine

integrated clutch - drives a gear, which'i's directly, or with &% in-1ine

integrated gear train, connected wth a closing shaft of a door closer. In
this case, the dddle:10 cElm:romecﬂmammstnge@f@peaatqbor closer with
slide armassenbly. As the electrical notor acts, via a gear train or
several gear tragins, directly on the closing shaft of the door closer,

addi ti onal pulszbﬁﬁEGH@VQF cl ock menbers, detectors and linmit switches
controlling the electrical notor 15 are required for the realization of the

oparabl e over eadGodvetfA rIRRE, YL BB r o EEharcal SviRBAeR wni cn
's"20 provi ded. ELAIR) HeiBg ALt O ARt T anged o the ol osing snart
meshes with a toothed rack of the piston. Above nentioned overhead door
Closers " 1" OB TR SIS, SO M eABAMERNINE |
present an arm fs@TRIperatoF " HliviBicH &Y &leetrichIonidt®r — if necessary
with an in-line integrated clutch — drives a gear, which is
directly, or with an in-line integrated gear train, connected
with a closing shaft of a door closer. In this case, the door
10 closer can be executed as overhead door closer with slide
arm assembly. As the electrical motor acts, via a gear train
or several gear trains, directly on the closing shaft of the
door closer, additional pulse encoders, clock members,
detectors and limit switches controlling the electrical motor
15 are required for the realization of the required opening- and
closing characteristics.

Furthermore manually operable overhead door closers with
slide arm assembly are known in which a piston, being
guided in a housing and leaning against a closing spring, is
20 provided, whereby a toothed pinion arranged at the closing

shaft meshes with a toothed rack of the piston.

Above mentioned overhead door closers with slide arm
assembly, also known as rack and pinion door closers, with
regard to traditional door closers, advantageously do not

25 present an arm assembly protruding uncovered into the

L
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2001006 PC -2 room but they sinply present an actuation armsitting close
and flat at theﬁoor frame or at the door |eaf and cooperating with a
sliding nenber t 1008 £Cs) i dabl y located in a slide rail. They do, however,
bear the disadvantage that 5 the actuation-arm sitting close and flat at
t he door frame or at the door |eaf, |eads to an unfavourable course of
forces at the door, in relation vmth conventional, symetric rack and
pi ni on mechani c400M, iUt Hhey Simply q@resant @rtoa@:WaI@n aar@btslﬁmgrack
and pinion drive, with t |nten ion to 10 achi eve uri peni ng
procedure and c|0cl§sagan§p$kaédaté & daRy 3ﬂ'rcame @rpab % Jﬁa?r&n @i ni on,
as low in friction an has OSSIb|e thedrack
and therefore of°@4RE Chr[) Iﬂﬁ& {fh% rB?Q?%ﬁr tl?n%ﬁ @86‘@@{ ECP]C% erqc:lﬁ‘rstance
si mul t aneousl y
Centrical | y or éé'ﬁ‘}%[)%& H%ﬁ;%o?ﬁgﬁf%’gﬁéégigg g@%equ%or
cl osers. n r th known
from EF 0 850 638°A P insRAE Hoss st fErEpth S?ﬁeﬁ‘ff%l@ss%m A
linearly ext endl Qﬁq SRR oure
bet ween 4.5 and aﬁgtrgévmt H'ré;fa? at %ngﬁe rmﬁf%ga rgg!:e?:&on OF ?ﬁgg&sés on. The
sel ection of an #nfhe EEBENHS relafibA Wit CBnVeésti@Ral, symmetric rack

and pinion mechanics. It is therefore an object to conceive

an optimal rack and pinion drive, with the intention to

10 achieve, during the opening procedure and closing

procedure of the door, a progression of the pinion, as low

in friction and smooth as possible, at the associated

toothed rack and therefore of the piston inside the piston

housing, which circumstance simultaneously corresponds

15 to an ideal course of the momentum.

Centrically or eccentrically supported pinions are used in

known door closers.

A door closer having an eccentrically supported pinion is
known from EP 0 856 628 A1, wherein the toothing of the
20 toothed rack forms a linearly extending pitch line of
engagement having an angle comprised between 4.5° and
7.2° with regard to the moving direction of the piston. The
selection of an angle depends on the size of the door
closer, respectively on the strength of the closing spring.
25 Because of the eccentric support of the pinion and of the
linear course of the toothed rack, an optimal, especially low

friction and smooth progression of the pinion’s teeth at the



closer, respectively on the strength of the closing spring. 25 Because of

t he eccentrlc su&@ort of the pinion and of the |inear course of the

t oot hed rack, , especially low friction and snooth progression
of the pinion S teeth at t he 2001006 PC -3-3o0o0thed rack is not guaranteed,
there are spreads in the course of the nonmentuns’ curves. A conparable
solution applying a linearly extending toothed rack with an angle is
described i n U. othgdmadkols molsgriarantesd t thereoasepepsgads B1ihe2 and DE
36 45 314 C2 reveal an centrlcally supported pinion where a rolling
curve, arrangedCRUSROMENG Bromentysas C\EIEVﬁP‘%g various lever arms in
relation to the rotary axis. Accordlngly the rolling io curve of the
associ at ed tOOtZFd rack_ex an arcu te for doar cl.oser known

e 65 19 A CebEa bR cRoINGE  HERfa s Mnedny NG 96 69

'<" toothed wheetonT rackiMAFCRR, aBbIE T TESCHBREILI. 5 WL AENG on i .

Up to a Cert?'“ﬁ@ﬁpé , a transm ssion, adapted to a desired course of the
nonentum i s achie "by neans of the elliptical gear due to the
differently long lever arms of the elliptical toothed wheel. 20 The

pneurmatic door F'tRﬁ*Pérrﬂ@?érEBE‘QBBMQ 31Pacntand  BES. 36448 e 22
circular eccentrically supported

reveal an eccentrically supported pinion where a rolling

curve, arranged at the pinion, is used, having various lever

arms in relation to the rotary axis. Accordingly, the rolling

10 curve of the associated toothed rack extends in an arcuate

form.

In a door closer known from DE 82 17 72 C2 respectively
from the French Patent Application 96 69 45, the closer
shaft is connected at an eccentrically supported elliptical
15 toothed wheel meshing with an inclined toothed rack on the
piston side. Up to a certain degree, a transmission,
adapted to a desired course of the momentum, is achieved
by means of the elliptical gear due to the differently long

lever arms of the elliptical toothed wheel.

20 The pneumatic door closer according to U.S. Patent
1,359,144 presents a circular eccentrically supported
pinion which meshes with an uneven toothed rack at the
piston. The circular pinion is provided with a regular
toothing on a circular rolling curve, whereby varying lever

25 arms come into effect due to the eccentrical support.



pi ni on which meshes with an uneven toothed rack "at the piston. The

cir-cul ar p|n|onioguﬂkq¥%ded with a regular toothing on a circular rolling
curve, whereby varying lever 25 arns cone into effect due to the _
eccentrical support. 2001006 PC -4 Various-ﬁrston drive enbodi nents in door
closers are described in DE 36 38 353 Al, in EP 0 207 251 A2, in DE 94 12

o LS, AR el e TehTAGHSSs %8?[‘%&6%@#%%@%% of
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supported pini on engages, i n cIo

i n both toot bed witlkin-ligk fa*if?aﬁ ghidnt 16f BN eratfittinep 4 40 EP O
9 pre

350 568 A2 presents a centrically supporte p|n|on nts teeth

ext endi ng_at theiunedwhéagertsfebhe/\fcldsmgogpﬁﬁ 'PseéXertls@Fb é’éi]é’%?té‘s of

teeth, which teeth engage between the™rods a correspgndlng y
curve-shaped extosadkngriv@0 t oot hed rack. A substantlally centrically
supported pinion of a drive for a

Centrically supported pinions are known from EP 0 056
256 A2 as well as from EP 0 350 568 A2. EP 0 056 256

10 A2 deals with a door closer, the pistons thereof presenting
two symmetrically, diametrically opposite toothed racks,
whereby a centrically supported pinion engages, in the
closing position, with shortened teeth, in both toothed racks
of the piston.

15 The door closer according to EP 0 350 568 A2 presents a
centrically supported pinion, which presents teeth
extending at the circumference, with progressively
increasing depths of teeth, which teeth engage between

the rods of a correspondingly curve-shaped extending
20 toothed rack.

A substantially centrically supported pinion of a drive for a
door or for a window is disclosed in DE 44 44 131 A1 and
DE 44 44 133 A1, wherein the pinion itself presents a
toothing over up to approximately half the circumference
25 thereof, the teeth thereof being disposed at lever arms



door. or for a wwindowis disclosed in DE 44 44 131 Al and DE 44 44 133 A,
ltself presents a toothing over up to approxi mately

23)183) % 95 thereof, the teeth thereof being disposed at

| ever arms 2001006 PC 5 varying in length asd progressing on a

curved rolling curve of a toothed rack. The object of the

wherei n the pini
hal f the circunf

cor-respondi ngl y

I nvention is, when uysing an el ectronechanical drive for the opening
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efficiency, which in return

10
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20

25

|l ows for using a
and inexpensive swing leaf operator that guarantees the

same required opening and closing characteristics as an
overhead door closer with slide arm assembly does, i.e. to
optimize the course of movements of the piston of the door
closer during the opening and the closing procedures
within the door closer housing, i.e. to guarantee especially
a jam-free and therefore low friction progression of the
pinion at the toothed rack of the piston. By using a pinion
having an appropriate rolling curve, the pinion’s cost of
production should be minimized, whereby, compared to
known toothed racks, a particular embodiment of the
toothed rack, due to the intended low friction to be
achieved, should result in a longer lasting working life and
in higher efficiency, which in return allows for using a
weaker closing spring. In execution of the invention an
improvement of the closing characteristics of the overhead
door closer with slide arm assembly should be achieved
additionally through an improved oil exchange from the
piston chamber to the spring chamber during the closing

procedure.



weaker closing spring. In execution of the invention an inprovenent of the
cl.osing characteristics of the overhead door closer with slide arm
assenbl y shoul d249d0%%RFeved 25 additionally through an inproved oi
exchange fromthe piston chanber to the sygding chanber during the closing
procedure. 2001006 PC -6 The invention solves the given problemwth the
teaching according to the clainms 1 to 3. According to the invention it is
used either an aheamyeaslion soles shegaientenablem ywithdthe deachiogul es: a
door closer, 5 a gear, and a notor or gagfrising an entity, which includes
in a housi ng: a2rBPEEINGIQRE Glaims b - transmi ssion unit, whereby the
power transm ssion unit includes the functions of a door closer. In this

a toothed rack

TR A Sl A G SO R AN el
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exit, whereby opfitaxiherelly ithe!SSEWEPT trdSmission unit includes the
functions of a door closer. In this case, at the power
transmission unit or at the door closer, a toothed rack
10 respectively the teeth thereof are adapted in an optimum
way to the course of a toothing of a pinion while respecting
the eccentrical support thereof and the circular rolling curve
thereof, such that a smooth transition to each following
adjacent tooth is guaranteed, during the opening procedure
15 as well as during the closing procedure. This applies
particularly to the portion of the pinion exceeding the
rotation of 180°.

When a separate door closer is used, it will present a two-
sided axle exit, whereby one axle exit is used for the

20 connection of a lever, which via a sliding member
cooperates with a sliding rail, and the opposite axle exit
with a power transmission member is connected, in an
already known manner, with the gear of a corresponding
motor.

25 In this case, the gear may be flanged directly or indirectly

to the door closer. Furthermore it is conceivable to utilise



20 connection of a lever, which via a :sliding menber cooperates withng
sli.ding rail, a gpposite axle exit wth a power transm ssion member
i s connect ed, i%%gi]&%ﬁcfeady known manner, with the gear of a corresponding
nmotor. 25 In this case, the gear nmay be flarged directly or indirectly to
the door closer. Furthernore it is conceivable to utilise 2001006 PC -7

here a correspondi ng nounting plate, which allows for separately placing
t he i ndi vi dual § 8, ColtesReNdily MoWwsEnggatanvhisttbrallowsorfaer to

i bl h I, e of .a defect of individual npdules. 5
Bt her more Tt RSRRIAE oD AsiBa0 fas: BIiNidhimlodPAUIeS. kI %0866T bod
I ndi vi dual nodul uch as the dao cl.oser,, the gear_and the notor, in an
aggr egat e bl oc, Cqéﬁgfegfqrn Ay stai%ﬂtNé ﬂﬁp@Fn&P SHAaNFe (ﬂe)f'i?gedoor
cl oser and the p L SSI I f sanme or nmay
appear as acti n;é}f%e QQ%@” ?%E%héfsgc@%ﬂ?ﬁ|qqan§QHH%$\?ghmége advant ageous
that the opening-sided teeth's flank angle of the toothed rack be executed
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t he toothed rack, an quent S executed substantta in a

Lo T moroving. e e e e I e s e e odobt s
case to inprovecloser, the gear and the motor, in an aggregate bloc,
whereby in this case the internal structure of the door
closer and the one of the power transmission unit are the
10 same or may appear as acting the same. In this case, it
has proven to be advantageous that the opening-sided
teeth’s flank angle of the toothed rack be executed
substantially in ascending manner up to approximately half
the length of the toothed rack, and subsequently they be
15 executed substantially in a constant or descending manner,
whereby the descending course contributes to improving

the low friction.

The decreasing course contributes in this case to improve

the reduction in friction.

20 The rotation of the pinion, from the closing position up to
the maximum opening position, may comprise more or less
than approximately 180° without having any negative
influence on the required effectiveness. It is essential in
this case that the closing-sided tooth profiles of the last

25 teeth of the toothed rack in the opening direction, arranged



the reduction in friction. 20 The rotation of the pinion, fromthe closing
position up to the maxi mum opening position, nmay conprise nore or |ess

t han appr oxi mat &091%(?9 wi t hout having any negative influence on the
required effectiveness. It is essential in-8this case that the

cl osing-sided tooth profiles of the last 25 teeth of the toothed rack in

t he opening direction, arranged 2001006 PC -8 in the portion adjoining the
1801, pbe egecut 40 the postioaradipinthg the ke, be exeqlitedowitr annangieent i on

basically optional tooth forns may be used; i.e. the pinion and/or the
toot hed rack mayOrWRdeH: teeth with straight, angled or convex curved
tooth profiles. However, it has proven to be advantageous - especially for
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the door |eaves.edpeciiyidrerdastns regarding production techniques — to
attribute substantially a spur toothing to the toothed rack

and an involute toothing to the pinion.

10 With the intention to achieve optimized closing
characteristics, the invention includes furthermore an
improvement of the oil exchange between the piston

chambers separated by the piston.

Depending on the application field of the swing leaf
15 operator, different closing phases may be associated to the
closing procedure of the connected door. These may
include for example.two or four closing phases with
different speeds at the door leaves. For example four

closing phases have shown the most comfort.

20 Accordingly, the closing procedure comprises four closing
phases, each closing phase, while including a certain
tolerance, being associated in an already known manner to
one closing angle. The first closing phase, as well as the
third one, may be controlled through a single valve by

25 means of the longitudinal groove that is arranged in the

skirt of the piston such that the attainable low friction



cl osi ng phases have shown the nost confort. 20 Accordingly, the closing
pr.ocedur e Conpri%)%iog OFl’.II’ cl osing phases, each closing phase, while

i ncluding a certdi &% er ance, bei ng associated in an already known manner
to one closing angle. The first closing phase, as well as the third one,
may be controlled through a single valve by 25 neans of the | ongitudinal

groove that is arranged jpnp the  skirt of the piston such that the
attainabl e | ow fq;q)'éfg%rpég’(ﬁ(mlm abthe fpothed faek gsrassisiedt by anot hed

k i I st ed dvant nbodi t t h N h f
the piston charBiraniAgRBUE, SMBOMIARES Cluien | RXGIARDRGH Qinobeaur o,
wh b : | red I f h S, third closi h !
Abandoned. A swiligto Bae NaREbal db” K sbdng, poamaber AapBet B < osuang

For oxaipl o, by RIRCAE S hIGnRdRIGRYL Fetuill, vaRR dof B pped

fequires cons dorabrioHnSHeESE: RoHaRorielf Ch ould forcibly |ead to
increase the price and to increase the dinension of the swng |eaf
o oot a1 SIS o8t cchor o1 e 1 st BEEOBERITOY!
1 support, whereby, however, the closing procedure of the
door is realised, for example, by the above described door
closer. A door closer, equipped with a cam disc, may be
10 likewise used, the drive motor, however, requires
considerably higher performance, which would forcibly lead
to increase the price and to increase the dimension of the

swing leaf operator.

15 The invention will be explained in detail on the basis of a
diagrammatically represented possible embodiment
example, in which

Figure 1 shows a diagrammatical front view of an

electromechanical swing leaf operator.

20 Figure 2 shows a vertical section through a closer
housing.
Figure 3 shows a section according to line A-A

according to Figure 1.

Figure 4 shows a plane view on the piston

25 including two final positions of the pinion.



20 Figure 2 25 shows a diagrammatical front view of an el ectronmechani cal
swi-ng | eaf oper}tog shows a vertical section through a closer housing.
Figure 3 shows L9676 accor di ng to line A-A according to Figure 1.
Figure 4 shows a plane view on the piston -itth¢cluding two final positions of
t he pinion. 2001006 PC -10 s Fi gures 5to 7 show tﬂree phasez of the ;:ourse
of the Inion agt, a toothed rack. Figure 8 to 11 show, in a diagrammatic

i |l ust ra!toi on, fduGUrEssPitPohs ofshﬂw praephrses ot teedepuye@ okthei ng
operation. Figure 12 shows a second possibili té of the delayed closing
operation. Figure 1 shows the diRigHamAt3darthed ackati on of an

el ectronmechani cal swing | eaf operator 100, whereby, in the io illustrated

Crding rait 108 G &8bEA or Sholodh 8 rEBGalmatie Wiyl Bpelééltr?:gna
Connected wiih arotary axts bRPOLSPbIE @ﬁgf?ﬁqfﬁé{a ARSI gur e 1

5 closing operation.

Figure 12 shows a second possibility of the

delayed closing operation.

Figure 1 shows the diagrammatical illustration of an
electromechanical swing leaf operator 100, whereby, in the
10 illustrated embodiment example, a drive means is disposed
at the door leaf 111 and a sliding rail 109 is disposed at a
door frame 110. The drive presents an electrical motor 102
acting upon a gear 101. A gear exit shaft 103 is connected
with a rotary axis D of a pinion 6, not illustrated in Figure 1,
15 (see Figure 4), via gear traction 104 executed as a chain, a
cable or a toothed belt. According to the Figures 2 to 4, the
pinion 6 is guided in a piston 4, likewise not illustrated in
Figure 1, which is loaded through a closing spring 3
disposed in a spring chamber 18. At the rotary axis D of the
20 pinion 6, a free end 106 of an arm 105 acts rotary-solid,
which other free end 107 is guided, by means of a sliding
member 108, in the sliding rait 109. It is to be understood
that, if the dimensional ratios are appropriate, the sliding
rail 109 can be located at the door leaf 111 and the drive

25 can be located at the door frame 110.



1s (see Figure 4), via gear traction 104 executed as a chain, a cable or a
t oot hed belt. Accordi ng to the Figures 2 to 4, the pinion 6 is guided in a
piston 4, |ikenwf®@d0fRCi||ustrated in Figure 1, which is | oaded through a
closing spring 3 disposed in a spring changper 18. At the rotary axis D of
the 20 pinion 6, a free end 106 of an arm 105 acts rotary-solid, which
other free end 107 is guided, by neans of a sliding nenber 108, in the
sliding rail 108ccardingtte Fégureraitood, a Glosing sphninglidractsooal ar at i os
are appropriate, the sliding  rail 109 can be |ocated at the door |eaf 111
and the drive QESt@é)n4bWhI@gal§eU$dedH6 aobeusingre? BLOOXDCIo®ES!. PAS- 11
According to Figures 2 to 7. . a closing spring 3.,acts on a piston 4 which
is guided in a ﬂ@@gfﬂ@ iR Gigres dsand 4 the pisiandedas Fitgotheds and 4,
the piston 4 has t oot hed, .rack . shing .wi th,the, pinion 6, i ch
presents an 5 i@/@fu emg%mggwa" Qh@ﬂ?'g{j‘i whighe BERS@PS 0dfi t udi nal

oy ehe SrE R TR T L TR Trboaf RO RBHRAL o1 ng
PO oot P BRI St B 6 atn ThOEErd, 2acetié RRHLAIE!
Lo el ok RSB Icalaas0hE ORS voray Bk feRiBhay Roaif 2 e
QPP b et BRrEReRICH I8 oei Bpsonty fiich 67 dratédn |
Figure 4, a central point M of the rolling circle of pinion 6 is
10 offset into the direction towards the toothed rack 5, and in
the opening position, illustrated in Figure 3, the central
point M of the rolling circle of pinion 6 is offset into the
opposite direction. The rolling curve of pinion 8, as can be
seen, is circular. The teeth of toothed rack 5, generally
15 referenced to with numeral 9, present opening-sided tooth
profiles and closing-sided tooth profiles, whereby the
closing-sided tooth profiles 8 (see Figure 3) of the last two
teeth 9 are executed with an angle. The tooth profiles of all
the other teeth 9 present a straight course. The afore-
20 mentioned measure guarantees that during a movement of
‘piston 4 in the direction of arrow X (opening direction)
when the pinion 6 progresses on the toothed rack 5, even
in the region, in which the pinion 6 has slightly exceeded
the rotation about 180°, a low friction mating of the involute
25 toothing 7 with the teeth 9 of toothed rack 5 is realised. By
the way, the rolling curve of the toothed rack 5 is adapted
to the eccentrical support of pinion 6 and presents a

correspondingly slightly S-shaped course, whereby all



15 referenced to with nuneral 9, present opening-sided tooth profiles and
cl osing-sided tooth profiles, whereby the closing-sided tooth profiles 8
(see Figure 3) #0108 PCast two teeth 9 are executed with an angl e. The
tooth profiles of all the other teeth 9 present a straight course. The
afore 20 nmentioned neasure guarantees that during a novenent of piston 4
in the direction of arrow X (opening direction) when the pinion 6
progresses on tieethd widheateothedvask drptasentedifierent-flankcangtes pi ni on
6 has slightly exceeded the rﬁgation abﬁytc$§09, a lowfriction mating of
the invol ute 25 QbENRIGRENNG-BIIE ANG Ok NS CHSINGBIRRE rack 5 is realised.
By the way, the rolling curve of the toothed rack 5 is adapted to the
eccentri cal sup&Qrt of ..oinion 6 and nts a
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zone of the aperture of pist n this ca the rotary axi s

el opent g &7 CPREAIEA FelnSrRoneloti apsraetor ettt
about the rotary.a shig dase,tihd retanceaxisiDi iy Iedated on the center
longitudinal axis 23. If the piston 4 is moved into the
10 opening direction (direction of arrow X), the pinion 6 will
rotate about the rotary axis D. Due to the eccentricity of
pinion 6, a position arranged almost in a central region can
be seen in Figure 5, position that corresponds to a certain
opening position of the door. Through the progression of
15 pinion 6 at the toothed rack 5, the piston 4 has moved

further into the opening direction.

A final position of the pinion 6, corresponding to the
maximum opening side of the door, which is not illustrated, -
is represented in Figure 6. These three Figures 4 to 6

20 clearly show the course of the eccentrically supported
pinion with an involute toothing, whereby simultaneously
likewise the constant mating of the teeth 7 of pinion 6 with
the toothed rack 5 with its teeth 9 can be appreciated.

As especially shown in Figure 2 and in Figures 8 to 11,
25 three control valves 11, 12, and 13, serving the delayed
closing operation, are disposed in the housing walls 10 of



pinion 6, a position arranged almpst in a central region can be seen in
Figure. 5, positi &ﬂ BQ b corresponds to a certain opening position of the
door. Through t e progre55|on of is pinion 6 at the toothed rack 5, the

pi ston 4 has noved further into the openiri§-direction. A final position of
the pinion 6, corresponding to the nBX|nun1open|ng side of the door, which

is not illustrated, IS re resented i urg 6..These threge Figures 4 to 6
20 clearly show!PBe GQRF s6 Qﬁert hés e@Bantth%c ﬁmp k‘lfﬁoo?h@ﬁeo iVWIgn th an

I hi wh h [ f
the teeth 7 of BHAIBRGS HaringHer Gibl e asitio WU 80 bh n 9”22h”8e°
appreci ated. As especially shown in Figure 2 aﬂd in Figures 8 to 11, t
th trol in ra |on
are di sposed iﬂvgsﬁ’%gﬁﬁ oBFy ST é%%%e;‘a& OBl oUteLT
and the funct! Ofgstdid Wi H%'ddoé’fecl % BRGAE Ytk q@%é@a' s of

'S poln

Figures 8 to 11 out or e reason of conpl et eness,’ t hat

instead of the deplexdppts 4 thaﬁ@mlgﬁ yuriehesidg thel 8anseas®! e a

power transm ssion unit havi Ii %e sane or e sane op rati ng 1 nner

structure as a gher saPRe’o é?éﬂﬁ?t'lhﬁbl’ @@rmrrée@s degordebpsefogert h slide
arm assenbly. During the start of the closing procedure according to 1o
Figure 8, the pirespectivedgsem aoverheadt | dooducioddr wihitiehslide arm

assembly.

During the start of the closing procedure according to
10 Figure 8, the piston 4 passes an oil outlet duct 14, which,
via a duct 19, is connected with a control valve 11 and via
a duct 20 with a piston chamber 24. The oil exiting the
piston chamber 24, via a longitudinal groove 16 in the skirt
of the piston 15 and a radial borehole 17 in the piston 4,
15 can pass over into the spring chamber 18. The ducts 25,
21, and 22, associated to the control valve 12, are

arranged in another plane.

According to Figure 7, the longitudinal groove 16 passed
20 the duct 14, such that an oil transfer, from the piston
chamber 24 to the spring chamber 18, is only possible due
to the play between the piston 5 and the housing wall 10,
resulting in a strong delay of the closing speed (second
phase of the delayed closing operation).
25
During the third phase of the delayed closing operation, the

oil passes again from the piston chamber 24, via the duct



via a duct 19, is connected with a control valve 11 and via a duct 20 with
a .pi ston chanber20§4 ‘énf oil exiting the piston chanber 24, via a

| ongi t udi nal groo WBFG h the skirt of the pi ston 15 and a radi al borehol e
17 in the piston 4, 15 can pass over into the spring chanber 18. The ducts
25, 21, and 22, associated to the control valve 12, are arranged in

th I . ding to Figure 7, the |ongitudingl groove 16 passed 20
the dﬁzztpli,nesuﬁz ta0ad the sameraorirol Valven ¢ as pvell s dRensuictea S o t he

A S i FE N
ol e SRR oL BRI U el T e
charer 24, "1 4 s8iEk, CONBYOARTe-#4 S ToBNeA 2 oSN ledigl® 11 S

il lustrated .ov ol A, %W&ﬁ | %gﬁgber 18. As the
same contr ol 5vaﬁ§?r§}#$gﬁﬁp\%ﬁ$§%ﬁﬁﬁé tg 0S| B‘%E‘?@g@@g’h I'dentical in the
first and in the third del aying phase. During the fourth phase of the

the valve 11 Tean m Hne fO e O e g o e
oi | coming from {degipintgrofcimntiysiag regions the duth20dotthe valve 11
leading to the piston chamber 24 is closed; in this case the
oil coming from the piston chamber 24 passes, via the duct
10 25, the control valve 12, the duct 21, and the duct 22 via
the afore mentioned overflow edge, into the spring
chamber 18. The control valve, referenced to with the
numeral 13, is normally closed during the delayed closing
operation; there is, however, the possibility of reducing the
15 delaying period, through corresponding opening of this
valve during the second closing phase (during which an oil
exchange happens only through leakage between the
piston and the housing walls), whereby the oil exiting the
piston chamber 24 is conducted, while being reduced, via
20 the duct 26, the control valve 13, the duct 27, and the duct

28, into the spring chamber 18.

An alternative embodiment with regard to the execution of
the oil outlet ducts and the valves for controlling the closing
procedure is illustrated in Figure 12. In this alternative
25 embodiment only two different closing phases are realised,
such that a modification with regard to the above described

four closing phases is possible. Therefore, only the valves



io 25, the control valve 12, the duct 21, and the duct 22 via the afore
mentioned overflow edge, into the spring chanber 18. The control val ve,
referenced to MFWHOPﬁgc nuneral 13, is normally closed during the del ayed
closing operation; there is, however, theqgossibility of reducing the 15
del-ayi ng period, through correspondi ng opening of this valve during the
second cl osing phase (during which an_oil exchange happens only through

| eakage bet weenlflhandil® aneaatiuired hding ol aaltled)Juehdeis) exttendied exi ti ng
the piston chanber 24 is conducted, while being reduced, via 20 the duct
26, the control &4l \eads, intacaqueil autletaduct ne® erdingdehintoth@asebri ng
chanber 18. An alterpatjve enbodinment with regard to, the, execution of the
oi | outlet duct §p§r¢dﬂ?ﬁQYVQ?§@a@dq&Y@Wf&Wi % geh LT IRISIANY Ep%(,t@(ﬁure i's
illustrated in EFigure In this, alternative 25 enbodi nent only two
different closifg %éihﬁr@qtggﬂ K S such that a nodification with

rePardhto tre above described four closing phases is possible. ThFrefSre,
6 ) 1 ' . . .

only the val 4 BGUIOLRE. abBvbl lbrfod fut BNBS AN, Skbrblest  Tuct

oot hed rack 5. "henasare TR RS cRsiRcE PHates gt A SEMERE L i ¢

regard to di I etieirse! R G RetASeCpddbRANIARIAT theoicope tof $ef course

possi ble, within the scope of t
invention, to realise a different number of closing phases

having various closing speeds.



i nvention, to realise a different nunber of closing phases having various
cl.osi ng speeds. 2001006 PC -16 References 1 door closer 2 housing 3

cl osing spring $9M996&Con 5 toothed rack 6 pinion 7 involute toothing 8

cl osing-sided tooth profiles 10 9 teeth of1d-he toothed rack 10 housing
wal l's 11 control valve 12 control valve 13 control valve 15 14 oil outl et
duct 15 skirt of the piston 16 |ongitudinal groove 17 radial bore hole 18
spring chanber Referencesoutlet duct 20 oil outlet duct 21 oil outlet
duct 22 oil oup{et duct

door closer
housing
closing spring
piston
toothed rack
pinion

involute toothing

0o N O O AW DN

closing-sided tooth profiles
10 9 teeth of the toothed rack

10 housing walls

11 control valve

12 control valve

13 control valve
15 14 oil outlet duct

15 skirt of the piston

16 longitudinal groove

17 radial bore hole

18 spring chamber
20 19 oil outlet duct

20 oil outlet duct

21 oil outlet duct

22 oil outlet duct

23 center longitudinal axis
25 24 piston chamber

25 oil outlet duct

26 oil outlet duct

27 oil outlet duct




23 center longitudinal axis 25 24 piston chanber 25 oil outlet duct 26
oi.l- outlet duct__27 oil outlet duct 2001006 PC -17 28 oil outlet duct 29
oil outlet ductzTﬁﬁogﬁan | eaf operator 101 gear 5 102 el ectrical notor
103 gear exit shaft 104 gear train 105 arnv-106 free end 10 107 free end
108 sliding nenber 109 slide rail 110 door frame 111 door leaf 15 M
central point of the working circle of the pinion D rotary axis of the
pi ni on X direct 2 of oilheutlet 8wctn the openi ng directi on 2001006 PC - 18
Patent C ains ,
29 oil outlet duct
100 swing leaf operator
101  gear
5 102 electrical motor
103 gear exit shaft
104 gear train
105 arm
106 free end
10 107 free end
108  sliding member
109  slide rail
110 door frame
111 door leaf
15 M central point of the working circle of the pinion
D rotary axis of the pinion

X direction of the arrow in the opening direction



1. Electromechanical swing | eaf operator (100) having a pinion (6) that is
dri.ven, by an el ?ﬁ ig?I 5 notor (102) via a gear (101), is eccentrically
and rotatably Hﬂ? & at a housing (2) of a door closer (1) or at an
appropriate power transm ssion unit, presetst-s a circular rolling curve,
and nmeshes wth a toothed rack (5) of a piston (4) being to guided in a
housi ng (2) andﬂieani n&lagai nst a closing spring (3), whereby a central
point (M of t catent giM$ ve is offset, inrelation to a rotary axis
(D) of the pinion (6) in the closing position, into the direction towards
the toothed rack (5), 15 and in relation to the rotary axis (D) in the

' itign, int h ite .di ti h terized e
ol lowng char adrer ot i ElSCRENBRRAHCE) D BlLnde8h oRRHR) (HY00TT,

cl osi ng- & ded bt h pr ot 12098 PEORES] et i€ Rvgh) b A6 ﬁ%'ie?égﬁﬁﬂgt "
' ' Ligh I h

oot hed rack (5) are TosdeNy SAO2NViE e et 1€ RGN gl

respectively 25 startingots@iBlyNSuplRFted BOSAt hBlisihge(2p!of

executed substantially in an agggH?i ng manner up to Q;e)s)rom ma eﬁbﬁgu fhe
l'ength of the toothed 2Q9388F (PForldt an appropriate power transmission
unit, presents a circular rolling curve, and meshes
with a toothed rack (5) of a piston (4) being
10 guided in a housing (2) and leaning against a
closing spring (3), whereby a central point (M) of
the rolling curve is offset, in relation to a rotary
axis (D) of the pinion (6) in the closing position,
into the direction towards the toothed rack (5),
15 and in relation to the rotary axis (D) in the opening
position, into the opposite direction, characterized

by the following characteristics:
the pinion (6) presents a toothing (7);

the toothed rack (5) is executed as toothed rack
20 profile section and the closing-sided tooth profiles
(8) of the last teeth (9) in the opening direction

(arrow X) are executed with an angle,

the teeth (9) of the toothed rack (5) are located on
an S-shaped rolling curve, whereby respectively
25 starting from the closing position, the rolling curve
is executed substantially in an ascending manner

up to approximately half the length of the toothed



rack (5) and subsequently in a descending nmanner, all teeth (9) of the
t oot hed rack (SEOQRﬁE%Qt different profile angles on the opening side and
on 5 the closing side,” the opening-sided flank angle of the teeth (9)
substantially ascends up to approximately fi&®-f the |ength of the toothed
rack (5) and subsequently extends substantially in a constant manner, 10

the cl osing-sided flank angle of the teeth (9 ubstantially descends up
to approxi mately half t'REN e@[ habd tﬁHhﬁg&-}%ﬂf}f atk (&) J{ﬂﬁﬁe@dtﬁt@quent ly
extends in an ascending manner, the width of the tooth head of the teeth
(9) is substantially as¢BAEESp to approximately half the Ilength of the
toot hed rack (5) and subsequently extends in a descending nanner, the
rotation of the pinion (f) feetn 18 afothey tquibed oradkit (6} herasehtrum
openi ng position suns 20 up to nore than 1800, whereby the closing-sided
tooth profiles (8) of tgiffesent psefile aggles améhe apering sidé g% am t he
opening direction (arrow X), which profiles are associated to the portion
of the pinioh (6) excedBErgOSHRIBAE, are executed with an 25 angle, and
2001006 PC -20

the opening-sided flank angle of the teeth (9)
substantially ascends up to approximately half the
length of the toothed rack (5) and subsequently

extends substantially in a constant manner,

10 the closing-sided flank angle of the teeth (9)
substantially descends up to approximately half
the length of the toothed rack (5) and

subsequently extends in an ascending manner,

the width of the tooth head of the teeth (9)
15 substantially ascends up to approximately half the
length of the toothed rack (5) and subsequently

extends in a descending manner,

the rotation of the pinion (6) from the closing
position into the maximum opening position sums
20 up to more than 180° whereby the closing-sided
tooth profiles (8) of the last teeth (9) of the toothed
rack (5) in the opening direction (arrow X), which
profiles are associated to the portion of the pinion
(6) exceeding the 180° are executed with an

25 angle, and




the piston (4) is guided within the housing (2) by neans of at |east one
cantrol val ve ( ?JOWJRE 13) in a way delaying the closing operation. 5 2.

El ect ronmechani ca ﬁ& | eaf operator (100) having a pinion (6) that is
driven by an electrical notor (102) via adfear (101), is eccentrically and
rotatably supported at a housing (2) of a door <closer (1) or at an

appropriate power transnj ssio io nLt resent ular, rol || ng curve,
and neshes with a toot HB& PEERNof )a'% gﬁd()%'ﬁ'ﬂ@lﬁ'begﬂﬁ)‘d%@grﬁ 2) P¥housi ng

2) and | eani ng agai nst a_cl osi 3 ereb e ra oint (M
E)f)the rol li ngg cgrve |§n9?fksePP%ltﬁg?§Fgm%ﬁ)ofﬁm$h\éah’)é g‘ﬁ 3;1 %E)) 01;] IS
on (6) in the clo 0. t he ection towards the
:ggt ﬁlegl rac(k %5) and if %%PQ%?%WE}QO{}?% '@%‘(‘&9%@ o(r'D) in the opening
position, into the opposite direction, characterized by the follow ng
characteristics: 20 the pinion (6) presents a toothing (7); the toothed
rack (5) is executed as toothed rack profile section and the closing-sided
tooth profiles 8) of t e Iast t eth (9) in the opening direction (arrow

X) are execufed4ni th an CabetSWVing deat heopomtesd (HR) (5) are

- sh || c rve, , 20010
located on an S-shaped ¢ C)vm'gn SR (&) that is ‘drivén by an electrical

motor (102) via a gear (101), is eccentrically and
rotatably supported at a housing (2) of a door
closer (1) or at an appropriate power transmission
10 unit, presents a circular rolling curve, and meshes
with a toothed rack of a piston (4) being guided in
a housing (2) and leaning against a closing spring
(3), whereby a central point (M) of the rolling
curve is offset, in relation to the rotary axis (D) of
15 the pinion (6) in the closing position, into the
direction towards the toothed rack (5), and in
relation to the rotary axis (D) in the opening
position, into the opposite direction, characterized

by the following characteristics:
20 the pinion (6) presents a toothing (7);

the toothed rack (5) is executed as toothed rack
profile section and the closing-sided tooth profiles
(8) of the last teeth (9) in the opening direction

(arrow X) are executed with an angle,

25 the teeth (9) of the toothed rack (5) are located on

an S-shaped rolling curve,



wher eby respectively starting fromthe closing position, the rolling curve
I s .exegut ed SUbS}o?Ecgo'qudy in an ascendi ng manger udeO hal f the !';Ingi get(:)];]
() of the toothed rack (5) present 'differznt profile anges on the

(9) of the toothed rac presen i ffefr p |

opening side and on the closing side, the openlng-5|?edhfl?nk an?Ie ?L tpe
teeth (9 10 substanti al ascends up.to approxji mately ha the leng o]

t he tof)tiled rack (5) aanéﬁ?Edué%RﬁpCt%ﬁl)énéiaiﬁmga Qﬁeﬁéﬁnﬂﬁgm@r, t he
cl osing-sided flank angle of. the te 9 subst anti y scends . up to
approx?matel y hal f 159t91%8'ﬁ‘ tetltl\eo?élnﬁé %B%’t%@de?@@lﬁ?g)Sléﬁﬁf?ﬂ%?]%uent Ihy
extends in an ascendi ng e ggﬁ | e ..o 0 e.teet

(9) hsgbstaatiggly gscegﬁggﬁ;iife 23@&8&%@@&91&?2&g§2§ Hﬁ%§6¥wﬁ520{hethe

t oot hed rac and su u %%pgié el
rotation of the pinion (g)%qfrom%de c‘?@gi ggsi S'Jom tlson |hn oI tﬁgnﬁﬁx%u(rjn
openi ng posi ki on suns  HedeeAB[ aAn&P00, whereby the closing-side

tooth profiles (8) of the |ast Jg%?ﬂ (9) In the 25 opening direction (arrow

i ' ' ' ft L ni 6) 2001006
>P()C’ whi ch profiles are alp® ecét%t ePQ)t OofI ht%epo{c}étﬂrédo rac $ E)tli)m BPe e%\t
different profile angles on the opening side and on

the closing side,

the opening-sided flank angle of the teeth (9)
10 substantially ascends up to approximately half the
length of the toothed rack (5) and subsequently

extends in a descending manner,

the closing-sided flank angle of the teeth (9)
substantially descends up to approximately half
15 the length of the toothed rack (5) and

subsequently extends in an ascending manner,

the width of the tooth head of the teeth (9)
substantially ascends up to approximately half the
length of the toothed rack (5) and subsequently

20 extends in a descending manner,

the rotation of the pinion (6) from the closing
position into the maximum opening position sums
up to more than 180° whereby the closing-sided
tooth profiles (8) of the last teeth (9) in the
25 opening direction (arrow X), which profiles are

associated to the portion of the pinion (6)



-22 exceeding the 180, are executed with an angle and the piston (4) is
gui.ded.wi thin tRgofgepcng (2) by neans of at |east one control valve (11,
12, 13) in a way to delay the closing operation. 5 3. Electromechanical
swi ng | eaf operator (100) having a pinion226) that is driven by an

el ectrical notor (102) via a gear (101), is eccentrically and rotatably

Suppor (o0 2t ous: 19 (B)cshaiPt'BAE 180" e PheBLudl VATRE halt ©, Pohe!
oot et LK ool ng Zort i8R 814938 Aoy VT hd P fORaL e 171
curve, s, offset, 10 rel ) Rikdfl et AR ol ghis (11299, Sp (O 1
oppos o di rection: charsdl SrL L4 Balad He e Mol Cor i ot cs: 20 the
ostng- e 1ob . o ey gkRonica Kb cltal TopHaten: L v
(9) of the toot hed I ack ENNGr 8 PiLaheFoH i it Bb e reneAturve,
whereby respectively  staptbng1H59ViA"E Fo4°(1815°/ E¥&ntrically and
rotatably supported at a housing (2) of a door
closer (1) or at an appropriate power transmission
10 unit, presents a circular rolling curve, and meshes
with a toothed rack of a piston (4) being guided in
a housing (2) and leaning against a closing spring
(3), whereby a central point (M) of the rolling
curve is offset, in relation to the rotary axis (D) of
15 the pinion (6) in the closing position, into the
direction towards the toothed rack (5), and in
relation to the rotary axis (D) in the opening
position, into the opposite direction, characterized
by the following characteristics:

20 the toothed rack (5) is executed as toothed rack
profile, whereby its closing-sided tooth profiles (8)
of the last teeth (9) in the opening direction (arrow

X) are executed with an angle or convex curved,

the teeth (9) of the toothed rack (5) are located on
25 an S-shaped rolling curve, whereby respectively

starting from the closing position:




2001006 PC -23 the rolling curve is executed substantially in an ascending

manner ,up to ap JEBFT, ly half the Ilength of the toothed rack (5) and
subsequent |y inpio(g%esc(gndi ng manner, 5 all teeth (9) of the toothed rack

(5) present different profile angles on th2sepening side and on the
closing side, the opening-sided flank angle of the teeth (9) substantially

ascends up to approximatgely hal.f the io |length of the toothed rack (5) and
subsequently extends su@dﬂﬂ'%@l?ur\@ds’cgg edranlstantigdly in an

g e e
Closing  posit1 on to  heotubr e dndRPRAEHIERK ta) SRS UbERcbiduld Than

approxi mately 1800, merﬁ@é%%ﬁdﬁ‘lﬁ@%%@;\é}ded tooth profiles (8) of the

| ast teeth (9) 20 of the too I'n the op](caniﬂg d!recti?g) (arrow
X), which profiles are associated to the portion of the pinion (¢ .

approachi ng $80, are ex@tuteatii {9) aaf athg etocthed héa<pkst(|5h pr@sefl;%w ggd
i t hi [ 2 5. b ans., of at | east one control valve , ,
\:1_\”3; hin the housing (2) d?'l?fe enr{epro?lle angles on the opening side and on

the closing side,

the opening-sided flank angle of the teeth (9)
substantially ascends up to approximately half the
10 length of the toothed rack (5) and subsequently
extends substantially in a constant manner, the
closing-sided flank angle of the teeth (9)
substantially descends up to approximately half
the length of the toothed rack (5) and

15 subsequently extends in an ascending manner,

the rotation of the pinion (6) from the closing
position to the maximum opening position sums
up to less than approximately 180°, whereby the
closing-sided tooth profiles (8) of the last teeth (9)
20 of the toothed rack (5) in the opening direction
(arrow X), which profiles are associated to the
portion of the pinion (6) approaching 180°, are

executed with an angle,

and the piston (4) is guided within the housing (2)
25 by means of at least one control valve (11, 12, 13)

in a way to delay the closing operation.



in awy to delay the closing operation. 2001006 PC -24 4. Sw ng | eaf

oper at or accordlggﬂ%g pne of the clains 1 to 3, characterized in that the
pi nion (6) and/ 0 e toothed rack (5) present teeth having straight,
angl ed or convex curved tooth profiles. 5 B4-Swing | eaf operator according
to-one of the clains 1 to 4, characterized |n that the pinion (6)
presents an invglute to f 0 erato(gggcordlng to the

claims 1 to 3, %haract ln léé plﬁ’%raﬁ?rh? GSH 12:) ‘?2)8&”‘25 §d@|8dﬁ§ 10 ofI
i 22, 2 26, .27 t
Laves (o1 52 %15 G ﬁéoé,np%@wagﬁrﬁ%ﬂanamt; tné hinfen &lcah QZQFSQd;"?
] t t
She Sont col vel 32?&3“*@% b PECK' B reset ethHaVAR Sitdighto) of

the housing (2), “here?ﬁ“ém@ESP?@yﬂﬁaeeﬁﬁﬁ%ngﬁth?ﬁ%*mg d to at | east one

of the control valves ( operator according to
the clains 1 to 7, 20 characterized in that the cl osing procedure includes

four phases of tHe del ?‘Wiﬁ‘%%af‘@ e‘? ?b@@rd E@@hé‘%fﬁﬁé@l%lﬁ%‘”o'
valves (11, 12) the first control I's a first closing
phase conprised between hpmoﬂ,n&irfénacterlzed in that the pinion (6)

presents an involute toothing (7).

B. Swing leaf operator according to the claims 1 to 3,
characterized in that, through various dispositions

10 of the oil outlet ducts (19, 20, 21, 22, 25, 26, 27,
28, 29) and the control valves (11, 12, 13),

different closing characteristics can be realised.

7. Swing leaf operator according to the claims 1 to 3,
characterized in that the control valves (11, 12,

15 13) are located in a housing wall (10) of the
housing (2), whereby two closing phases are

assigned to at least one of the control valves (11,

12, 13).
8. Swing leaf operator according to the claims 1 to 7,
20 characterized in that the closing procedure

includes four phases of the delayed closing
operation, whereby using the control valves (11,
12) the first control valve (11) controls a first
closing phase comprised between approximately
25 180° and 100° as well as a third closing phase

comprised between approximately 70° and 20° at



25 180 and 100 as well as a third cl osing phase conprised between
approximatel y 7%08ﬁ%6%Q:at 2001006 PC -25 the same closing speed, whereas
the second control Vvalve (12) controls the fourth closing phase conprised
bet ween approximately 201 and O and during2ihe second cl osi ng phase

conpri sed between approxinately 100 and 70 the functioning of both control
val ves (11, 12, 13) is cancelled. 9. Swing |eaf operator according to one
or several of the precdfdithgs@ME nglosingdr 506849,z MNERERRathENSRHINd0

I d 14) of the first I 1), in the, fiyst phase of the
gglt agted gfgsi(ng) ﬁger at ?o@érﬁighgegs\gﬁoo(iﬂ\c/)%@(ﬂjt[ﬁﬁlnglheg{mé _(l@PtsﬁFganged
i Kirt ft i st i€ roove ni.cates, wWthq,the spring
'C_Ra;bir' gi?) Zéi f”‘m;t pp féhél%%é@?%@%"%@oz@%ﬁﬁ”%%peoafanatee'z?i@ofara .
i ston [ :
gperat or according togondf’orgggve;bgm@ { e p§é%€égng%?§wg dfgge“ t

i i h I i t t dutl e

Quct (1) o uhich vi SRRE SR R ERTL ARl R 7R e o

outlet duct (20) that | apdsrifthonin Ffaottt MRS (Bfles 131, S8 ng)eal

operator according to one or severa
is cancelled.

9. Swing leaf operator according to one or several of

the preceding claims, characterized in that the oil

10 outlet duct (14) of the first control valve (11) in the
first phase of the delayed closing operation leads

into a longitudinal groove (16) arranged in a skirt

of the piston (15). which groove communicates

with the spring chamber (18) via a spring-

15 chamber-sided radial bore hole (17) of the piston

(4) delimiting the longitudinal groove (16).

10. Swing leaf operator according to one or several of
the preceding claims, characterized in that the oil
outlet duct (14) leads into an oil outlet duct (19).
20 which, via the control valve (11), communicates
with the oil outlet duct (20) that leads into a piston
chamber (24).

11. Swing leaf operator according to one or several of
the preceding claims, characterized in that. in the
AR second phase of the delayed closing operation. a

pressure compensation of the piston chamber



the preceding clainms, characterized in that. in the second phase of the
del.ayed cl osi ng gdq%?];_,bon a pressure conpensation of the piston chanber
2001006 PC - 26 o the spring chanber (18) is possible due to a play
bet ween the piston (5) and the housing wald426-(10). 12. Swing | eaf operator
according to one or several of 5 the precedl ng clains, characterized in

that, in the third cl osi t he oil pi ston chanber (24)
passes, via the oil out I(ég Eea%q 26y1ng Plh@rﬁ ﬁfrg% v'§| Q@S@PL? ddRdta he oi |

outlet ducts (14, 19), _and apn qverfl ow ed i nt 10
the spring chanmber (18)2 E%y %ﬁ?W&% fecﬂigf ﬁboé%m&n@/%f
several of the precedi gg §;I ai ns, characteri zed inthat. in a fourth phase
of the closing procedure, "the oil outlet duct (20) is closed, and the oil

fromthe piston chanber (24) passes via the oil outlet duct (25), the

control val ve (39), " andsiimdidapkesusbisbEordl 5 RZ0riviA bhe

overfl ow edge, into the ng c
5 the precedmg claims, characterized in that. in the

third closing phase, the oil from the piston
chamber (24) passes, via the oil outlet duct (20),
the control valve (11), and the oil outlet ducts (14,
19), and an overflow edge of the piston (5). into

10 the spring chamber (18).

13. Swing leaf operator according to one or several of

the preceding claims, characterized in that. in a

fourth phase of the closing procedure, the oil

outlet duct (20) is closed, and the oil from the

15 piston chamber (24) passes via the oil outlet duct
(25), the control valve (12), and the oil outlet ducts

(21 and 22) and via the overflow edge, into the

spring chamber (18).



