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-1 - Title: Door Closer Description The invention
relates to a door closer according to the generic part
of patent claiml1l. 5 A door closer of this species is
known fromEP O 756 663 61. A camplate unit, which
partially passes through a spring, is supported in the
cylindrical housing of the door closer. On the one
side, this spring is bearing against a projection in

t he housing, and on the othqr side, at a shoul der of
the camplate unit. 10 Furt'hernore, the door closer

di sposes of a drive shaft, to which the door leaf to

»1ﬁﬂeUDVq§g§ﬁ.eﬁ§%§3ted The drive shaft presents an

eccentri ed camdisc within the housing. This
camdisc is placed between two rollers, which are

Dﬂé§@ﬂﬁqﬁ)ﬁt the camplate unit and act as supporting
neans, respectively as a 15 pressure el enent. On

account of the eccentricity of the camdisc, a

Ty gneshtioh Fél%té"s' ¥ & dbr G68kk Sa¢ébm|h9n&5 the E&neric

nmovenent of the camplate unit. Based on

pairbt)fgp@‘tehh@{@qm frenti oned above, it is an object of
the present invention to provide a door closer, which,

at the least 20 manufacturing expense, guarantees a

A deorecloseropt this spediestis kndwn drein &MEOTEGIE63 B1. A
2 - The solution to the problemis achieved through _
Came platentuni, dadrichl @artiallyt passesedhrowghofa cspiimg, is
Preferred further devel opnments of the invention are

Subppatedem .thetchsdlmémeabbﬁusmguofsthz doorelosencOs thegne

is intended that the door closer

S}ﬂp% Eﬁﬁggéawﬂéﬁg i h@am§%16$br%§%r@jectdoanuhttbe sousing,
afdhah (e ‘Ot Sideo at i BheU °”q€f & gamndlafe Unit

FHEERER o0, oBE i ekfsb et £ ala o
tHE i, AT 0 RS Pl 1S GRNGR eg 3“?@“@@&@4% Sha Bfesents
a4 ERREa1Y  ShARRL i, Jist Wil JhehfioLiio L This cam
dRCisCrlied HetwEin By FOIGHs Jibidh dte, figdtted Bt tht'bam

plate unit and act as supporting means, respectively as a
pressure element. On account of the eccentricity of the cam disc,
a movement of the drive shaft results in a longitudinal movement

of the cam plate unit.

Based on the state-of-the-art mentioned above, it is an object of
the present invention to provide a door closer, which, at the least
manufacturing expense, guarantees a low-wear cooperation of
the individual components.
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15 segnent. The supporting neans or the pressure

el ement or both can then respectively and partially be

bent up fromthis sheet-netal. As a result, the

i nventive door closer presents a supporting neans

and/ or a pressure element, which is integrally

connected 20 to the camplate unit and made fromthe

same material and the supporting means and/or the

pressure el enment are respectively partially bent up

fromthe camplate unit, whéreas partial bendi ngs of

the webs formthe supporting neans and/ or the pressure
t

THEC B8 B! 18 M 3 SotTRVELCARBIGA d foveritve
CBEPEIRSEE, M tnd FOBELS 4 By 1 R AR e
CEREATERE bR eGP e, WA BIFEIE epedent

prms Dwopygstic deformation. However, supporting means
nd/or pressure el enments are conceivable, which are

connected to the camplate unit by nmeans of bondi ng,

Acebtidiirg do %ﬁbdﬂﬁ%éﬂtioﬁheﬁeiscﬁ’ﬁférﬂd'éﬂt ygéets tRe Weldr closer

will result in a door closer in whic supporting

presenstsstipportitg pneany and presgsuradeldments) 8 which at

unit forma conponent nade from one piece and thus are

leastaymelis integrallesonnectedrtoctive aarpeplate usity both rmade
an opened door | eaf
from the same material and the supporting means and/or the
pressure element are respectively partially bent up from the
cam plate unit, whereas partial bendings of the webs form the
supporting means and/or the pressure element. Thus the
movement of the cam disc is no longer indirectly transmitted via
rollers, but directly onto the cam plate unit. It has proven to be
suitable that the cam plate unit is stamped out of a sheet-metal
segment. The supporting means or the pressure element or both
can then respectively and partially be bent up from this sheet-

metal.

As a result, the inventive door closer presents a supporting
means and/or a pressure element, which is integrally connected
to the cam plate unit and made from the same material and the
supporting means and/or the pressure element are
respectively partially bent up from the cam plate unit, whereas
partial bendings of the webs form the supporting means and/or
the pressure element. The term "integrally" should clarify the
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into the initial position thereof. For this purpose,
the door leaf is indirectly or directly connected to a
drive shaft, which projects into 15 the housing of the
door closer. The shaft projects into the camplate
unit and carries a camdisc. Via the supporting neans
or the pressure elenent, the novenent of the cam disc
is converted into a novenent of the camplate unit. In
the inventive camplate unit, the force transm ssion
points are forned outwards Tromthe 20 camplate unit.
It has proven to be useful to stanp the camplate unit

oV raBe e, iR Gbatth. SafuBBR 6, upaping
it Hepenbelr BN bREsSUR: elnifght! Bd ik, FAE plate
uniC"A8" a | isrity e fHe TRV 8htioH' orhpfises all supporting means

and/or pressure elements, which can be formed out of the cam

plate unit by plastic deformation. However, supporting means
and/or pressure elements are conceivable, which are connected
to the cam plate unit by means of bonding, welding or soldering.
These configurations as well will result in a door closer in which
the supporting means and/or the pressure element and the cam
plate unit form a component made from one piece and thus are
integral.

The inventive door closer serves to return an opened door leaf
into the initial position thereof. For this purpose, the door leaf is
indirectly or directly connected to a drive shaft, which projects into
the housing of the door closer. The shaft projects into the cam
plate unit and carries a cam disc. Via the supporting means or the
pressure element, the movement of the cam disc is converted
into a movement of the cam plate unit. In the inventive cam plate
unit, the force transmission points are formed outwards from the
cam plate unit. It has proven to be useful to stamp the cam plate
unit out of a sheet-metal segment. In this case, very easily from
the technical production point of view and in a single
manufacturing step, the supporting means and/or the pressure
element can be partially bent up from of this sheet-metal. The
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bendi ng needs to be respectively di nensi oned such that
the supporting neans and/or the pressure el enent can
positively cooperate with the camdisc. In door

cl osers which need to absorb particularly Iarge
forces, it 5 has proven to be advantageous to arrange
for a cage-like bearing of the camdisc between two
segnents of the camplate unit. On account of this
configuration no torque deformng the camplate unit
is generated. In order to adow for a particularly

si npl e manufacturing, the can1p|ate unit may be nmade

beribEenesdath BEnEPSPRRVANG Siosheransts Budh dbat othe
SR Pl ot 68 !??%ﬁﬁgﬁéf"éh%ﬁ@ﬁi#{rﬂai@%e'y
HRRe R BRI beREs6r e can LiTTT freely rotate
within the cage-like 15 housing. The cl osing speed of

IhModP Uo8Brs WHH Hedd " AbSBIE haticIark Bl férees, it

resu rom orce o e energy

useg?(‘f)‘lléﬁ t?‘bb@d?éﬁta@{a@&%rtge?ﬁ{ég{%é afcageLiies bearing

or this purpose n or adj ust

oﬁ'ftﬁeeééfwfij@& BepEEhWH sEYrinehtsPof ﬂgeamnt Plaet oait. On

speed of the camplate unit,” a piston is noun

a\@ddmn‘c thht@@orﬁi@ﬁtloﬁ fn?o rtb$¢|ge deformingtheheam plate

ou3|ng whi ch a conpressi on neans,

unit dst \gemeested. elisoopdet mmtallowhefor e rparstm&arlyf simple
the camplate unit can be adjusted via the quantity of
manufatiuring) olheof cahe plate unit may be made from two
segments which are mirror-symmetrically disposed to each other.
In this case, it just needs to be guaranteed that the bending of the
supporting means and of the pressure means is dimensioned
such that they can be positioned positively one on top of the other
and that the cam disc can still freely rotate within the cage-like

housing.

The closing speed of the door and thus the return speed of the
cam plate unit result from the force of the energy accumulator
installed in the door closer. Generally, a spring is used for this
purpose. In order to be able to adjust the expansion velocity of
the spring and thus the speed of the cam plate unit, a piston is
mounted within the door closer. The piston subdivides the
housing, which is filled with a compression means, into two
pressure compartments. The return speed of the cam plate unit
can be adjusted via the quantity of the volume flow of the
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- 5 - conpression nediumoverflowi ng fromthe one
pressure conpartnent into the other. The conpression
medi um used may be a fluid, such as oil, or a gas,
such as air. Mreover, in the inventive door closer,
the connecting nenber 5 hol ding the piston can be
integrally connected to the camplate unit.
Furthernore, it is conceivable to make use of an

i ntegral conbination of camplate unit and connecti ng
menber both made fromthe S&fe material. As the cam
plate unit is a stanped segnent, in particular a

CHMSRSABREC ARAIFRL . cerBYIRG, LR oBiEocaHs, Brsssure
o5 e 1AL 6o 1 cHHBY S8ion kb e may
b ATH0, SPich 8 SiLder AT Ech st amnect i ng menber
Is conceivable. 15 If the camplate unit is nade from
M@icdver t irif“%ﬁﬁp rERtive @Sof Wlbakke ghéo cbﬁh;éﬁgir@ fnember

surfaces of the supporting neans and/or o

hpldingy tite epistont lc'aﬁ b@ﬂtrﬂegra?ly*‘céhﬁemeudicﬂhe cam plate

However, it is al so conceivable to manufacture the

ueitt i Ferthemmora e ituis tconcsivabléoio Theke Wselofcan stegral
har dened. Ranges of hardness from 20 45 to 70 HRC have

comibication lof cann plite, umitardxormeetingawember both made
har deni ngs between 50 and 65 HRC have resulted in
fretpethal samier materiglorAs| theream -plate unit e avetamped
t he conpressi on_ nmediumused is not a medi um such as
segmenhi dn gpadieularna cfisgestampad | sggmeshchtomay, be
it be advant ageous to use materi al, comhi nati ons .
aduarrr\%ee@m aqnsrarog&@@cthev@amtmt@ upaﬁranqggthee@@@nectmg
and/or the pressure elepent, 5 ich roll, on eac .
NGRS in @ Blolachroduenion stenrlgkevist, dnoeaiepiate units,
uch as sintered bronze for the.camdisc woul d be .
WhHiGH Ate e offora ibiesoliss dRinfolsnd dlAslis matgrials or
di_sc t he, supperting neans and/or t .
cpPaaigs. “aFC Etedtah: CoRtidUratiors Bl Wity cafits' finit and
' | de I r wth a partial radius.
Cénb‘éﬁmbgeﬁ{t%%& Qéggﬂ‘%*ﬁ ‘means/ pr gssur e el enent,
which is in contact with the camdisc, has a
b 4. . :
1 8P IERE AR AL BPanBLAL R pIOIER°M be
sUREBIE It haffe s WP SLIfItd S TSt Hipborting means and/or
of the pressure element in contact with the cam disc. However, it

is also conceivable to manufacture the entire cam plate unit from
carbon steel which can be hardened. Ranges of hardness from
45 to 70 HRC have proven to be suitable, whereby in particular
hardenings between 50 and 65 HRC have resulted in especially

durable door closers.
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15the nentioned radii wll result in a uniformrolling
of the camdisc. As described above, the inventive
door closer may have an energy accumul ator in the
shape of a spring. Depending on the intended use, this
spring can be installed at different positions within
t he housi ng of the door closer. Thereby, an action of
force 20 can be achi eved, which pulls or pushes the
camplate unit. This will result in a respectively
different rotational novenméfdt of the drive shaft and

t hus also of the door | eaf connected thereto. It is

I HE e R BB s e A geapifich 8Mhedtuft such
a8, ,ambﬂogﬁéééégcﬁ%iﬂéﬁ%h ofolipd apPERER oehiit may

bg R eI e Y e dReBHel implaEfighs, R e i
respectively the supporting means and/or the pressure element,
which roll on each other in a low-wear manner. Using a sintered
metal, such as sintered bronze for the cam disc would be

conceivable.

In order to achieve a uniform rolling of the cam disc on the
supporting means and/or on the pressure element, moreover, it
has proven to be suitable to provide the latter with a partial
radius. The surface of the supporting means/pressure element,
which is in contact with the cam disc, has a bow-shaped form and
presents a partial radius between 2 and 15 mm, in particular
between 5 and 10 mm. A bending of the contact surfaces within

the mentioned radii will result in a uniform rolling of the cam disc.

As described above, the inventive door closer may have an
energy accumulator in the shape of a spring. Depending on the
intended use, this spring can be installed at different positions
within the housing of the door closer. Thereby, an action of force
can be achieved, which pulls or pushes the cam plate unit. This
will result in a respectively different rotational movement of the
drive shaft and thus also of the door leaf connected thereto. It is
likewise conceivable to use a gas-pressure spring as an energy

accumulator, instead of a helical compression spring. It has also
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t he dependent clains, the follow ng description and
the drawings. 5 The invention is illustrated by way of
exanple in the drawings and in two exenplary

enbodi nents, in which: Figure 1. shows a | ongitudina
section of the inventive door closer in a
diagrammatical illustration, 10 Figure 2: shows the
camplate unit fornmed fromsheet-netal in a

di agrammatical illustration,_ Figure 3: shows the cam
pl ate unit conposed of tmo'Zégnents in a

di agrammatical illustration, and Figure 4. shows

piden 5 1 Stat1E 2,058 4 Eambih 8o Skring arnq hydraulic
{8l ¥ ahieh8toy Alntlatdmoua be | ntegr a1y

connected to the camplate unit and both made fromthe

Féﬁﬁe&%&ﬂjes HAd! %ﬁybﬁé@b&%ﬁﬁ@ﬁ%ﬁé% will result from

S here, o SUpporting neans

thﬁ:g%ﬁn%%b@n‘f@m% %ﬁoﬁWﬁQ-cﬁ%ﬁ#ﬁpﬁbﬁ %ﬁ@ttﬁ@éﬁélrawings.

e Interpreted as riction of the

Thavigventri Rl diparsd rt]igii'fveiyﬂéﬁ é@@rﬁpr!gira_@hgwawmg@ and

options described int pat'ent cl ai - Figure

inltwo lexsmpliany enmbodirnentsain ssichon through the

i nventive door closer 10. The housi ng 20 t hereof has a
frontal area 23, as well as a rear area 24. The cam

Figureelunish@Wws sa diongitiedinal sketionorofalther éaveative door
connectin% menber 26, which projects into the 5 rear
area 24 dosloses incaudiagrammadicabillustvationt he cam pl ate
unit. In this case, the connecting nenber 26
penetrates through the spring 30, which is supported
jn the cylindrical area 24. On the one hand, this )

Fightrend: shewscthe eqragelate wnih fergeddromshest-metal in a
cl oser hoysi ng 20 and, on the, other hand, against a
pi ston 2 .'aﬂb%l’ﬂ@ %alolﬁuat;ratsom,i xed at the connecting
menber 26 by neans of a piston pin. The housing 20 is

bdi yi ded_by t i st 9 into t 22. F
FRITESn ahpveiieam Rt UaihgoRosedrof fug sparmants
conpr essi.on ium In.,that.,c . the sing 20 forns
a mdr au:'ﬁca@grlg?ﬁg"@aﬂ '“Hg&%it'glm’tar{gggi Istgn 29
Figure 4. shows the inventive cam plate unit in a second

configuration in a diagrammatical illustration.

According to the invention, the supporting means and/or the
pressure element should be integrally connected to the cam plate
unit and both made from the same material. In the illustrated
exemplary embodiments here, only the supporting means is
shaped from the cam plate unit. This circumstance should not be
interpreted as a restriction of the inventive door closer, but

instead only as one of the options described in the patent claims.
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15 separates the conpartnments for the conpression
medium Via non illustrated connection channels within
the piston 29, the conpression nedium can flow between
the pressure conpartnment 22 and the unpressurized
conpartment 21. If a door, charged by the inventive
door closer, is opened, the 20 novenent of the door

| eaf results in a rotation of the drive shaft 11
Through an aperture 41 in the camplate unit 25, this
drive shaft 11 projects int&-the housing 20. The
rotation is transferred to the camdisc 12. A force F

Figie b lILSiaiss: aclonaiueial Retbign thicddh' e Mleptive
ment. 13. .The for

ok FoBETY! 31 RETRindcz0 BRgkRl 5l B dr2d 307 s
WA 5L o5 2310 G e 2815 G548 Tt
rRRAPSLS82S) A BB b P a8 BRI the

rér 8F65094 @fﬁf?{d[}’éiﬁg gb‘? ié'nﬂdeﬁféHg‘gaﬂﬁé S @fate unit.
conpr essrton nedi um mus e’overcone.” account the

| M%T@asévftrgéa%&hﬁéeﬂﬂg%é‘ﬁfbémzgdgéﬁ@tr@!wfthwggh the
ousi ng end , the conpression nediUmis pressed om

s%ﬁggﬁ@,ﬂhﬁ@h‘rié Sapportedh tHe icylindrivaloahea 24. On the

ure conpartnment 22. This infl'ow can be ensured by

onet hahid)sthigtssring! 38sis belarinPisjainstan Bdgedof tike door

user | eave the door |eaf open once she/ he has passed

closerugbusirg @@pand; lon theatherchatodr agaisst alpisten 29s

this door

[+]

The piston 29 is fixed at the connecting member 26 by means of
a piston pin. The housing 20 is subdivided by the piston 29 into
two areas 21, 22. For certain applications, the housing can be
filled with a compression medium. In that case, the housing 20
forms a hydraulic damping device in which the piston 29
separates the compartments for the compression medium. Via
non illustrated connection channels within the piston 29, the
compression medium can flow between the pressure

compartment 22 and the unpressurized compartment 21.

If a door, charged by the inventive door closer, is opened, the
movement of the door leaf results in a rotation of the drive shaft
11. Through an aperture 41 in the cam plate unit 25, this drive
shaft 11 projects into the housing 20. The rotation is transferred
to the cam disc 12. A force F 42 is introduced into the cam plate

unit 25 through the positive contact between the cam disc 12 and
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| eaf back into the initial position thereof. The door
cl oser 10 draws 15 the force required to do so from
the rel axation of the previously conpressed spring 30.
The latter introduces a force F, into the direction
of the arrow of force 43 into the camplate unit,
which force is transferred onto the camdisc 12 by
nmeans of the pressure elenment 13. Through pivoting 40
the camdisc 12, the 20 door |eaf, connected to the
drive shaft 11, is as well -®-voted back into the
initial position. The novenent of the piston 29 into

the APEsIrs SIRER Dk B Wékg?@e}dé’}fé’%ﬁfé T ndisplagement
o 18,46y WBISTRHL 25 S 308 g Wi so.
FBHISH \SOLRIHS " B SERR"8h e ELf pteCLn'25, the

force introduced by the cam disc 12 must be greater than the

]

force of the spring 30, acting in the opposite direction.
Furthermore, the flow resistance of the compression medium
must be overcome. On account of the movement of the piston 29
into the direction of the housing end 50, the compression medium
is pressed from the one pressure compartment 21 into the other
pressure compartment 22. This inflow can be ensured by not

illustrated valves in the piston 29.

Should the user leave the door leaf open once she/he has passed
through the door, the inventive door closer 10 returns this door
leaf back into the initial position thereof. The door closer 10 draws
the force required to do so from the relaxation of the previously
compressed spring 30. The latter introduces a force F’, into the
direction of the arrow of force 43 into the cam plate unit, which
force is transferred onto the cam disc 12 by means of the
pressure element 13. Through pivoting 40 the cam disc 12, the
door leaf, connected to the drive shaft 11, is as well pivoted back
into the initial position. The movement of the piston 29 into the
direction of the housing end 51 presses the compression medium
from the pressure compartment 22 into the unpressurized
compartment 21. In this case, the retUrn speed of the piston 29
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In the event the user would |like to close the door

hi nsel f/ herself, the force introduced into the door

| eaf by the user and the force of 5 the spring 30 add
up. The cl osi ng speed achi eved by the door closer 10
is limted through the fl ow speed of the conpression
medi um fromthe pressure conpartnment 22 into the
unpressuri zed conpartnment 21. If the noving speed,

i ntroduced into the door by the user, is higher than
the return speed of the 10-p?ston 29, the cam disc 12
does no | onger bear against the pressure el enent 13,
but, agai nst .t he,  su rting nmeans 14. An additi ongl
caly, be"sentioliesbiiciiah oL ctarespendiia stieeiandot e return
V? thus into the piston 29. The higher pressure in

‘pressure conpartnent 22 arising therefromthus

results in a faster outflow 15 of the conpression

TSR PYRER ThElSef SREHd, TRE, £ Flagk dnk Bl Rifigeiieicetr
iR TBICS ihiDeloed S e b lec Y e e Sh B I6H’e of
ST PO R PR Clogings Spetr achevpt By g door

crdéélﬁrﬁ) ii§ Ih?tiitéole*ﬁfmhghytl'?éf%wnggbed—idfeméQ:_dﬁﬂ@fﬂéssion

Is the use of only one pressure elenment 13, which'is

mediirad iffoene thene prédstfe seopepaitndentan2214 iatsl  the
the drive shaft 11. An opening 41 has been cut into
unpeessurized eomparhent21 dif Hee singiving speededintroduced
into the door by the user, is higher than the return speed of the
piston 29, the cam disc 12 does no longer bear against the
pressure element 13, but against the supporting means 14. An
additional force is thereby introduced into the cam plate unit and
thus into the piston 29. The higher pressure in the pressure
compartment 22 arising therefrom thus results in a faster outflow
of the compression medium from this compartment 22 into the

unpressurized compartment 21.

Figure 2 illustrates an integral combination of cam plate unit 25
and connecting member 26. The frontal area of the cam plate unit
25 there are two circular holes 52. These holes 52 serve as a
reception for the pressure elements 13, formed as rollers in this
exemplary embodiment. Likewise known is the use of only one
pressure element 13, which is located in one line with the
supporting means 14 and the drive shaft 11. An opening 41 has

been cut into the cam plate unit 25. The drive shaft 11 passes
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t hrough this opening 41. In the here illustrated
exenpl ary enbodi nent, the conbination of campl ate
unit 25 and connecting nenber 26 is an integra
sheet-netal -1i ke segnent 27. This segnment 27 can be
produced with high precision, in 5 particular in a
fine-stanpi ng procedure. At the end of the opening 41,
further incisions are provided in order to be able to
bend up the supporting neans 14 fromthe surface of
the segment 27. In this casé!-the supporting neans 14
is bent up as far out of the plane of the segnent 27

o, BB " TS S bl B
oA, Shes COMRBLET B B 2, anc
oQhBNtini, riipet oo by 4rj ThiSbral KRgtitEERat kS  8pgment
277 hE Bt 27cath fbe| BFodftel! Hith ligh Pretiion, in
paRi¢uid}. ihsaﬁlﬁg-gtég%;’?ﬂ% pglglggr&hréh%t%%”éng;of BSe opening

connecti ng ne to0" achi eve

41 NFarthRachCiSIINs drbepk ig@!pcfffﬁ %J‘%léﬁ R %b%g bt up

supporting neans 14 can aced 1nto this

theﬂs@pmm'mq Irebiiss 1daffomtthe aurRice of thiei segmient 27. In
pressure rollers 13 are supported, extend through the

thisrcase/ thel sappartimgemeans 14 is bent up as far out of the
plane of the segment 27 that it can positively cooperate with the

cam disc 12.

Advantageously, the inventive cam plate unit 25 may consist of a
combination of two sheet-metal-like segments 27 shown in Figure
2. This is illustrated in Figure 3. Here, two sheet-metal-like
segments 27 are shown, which are mirror-symmetrically disposed
to each other and form both, the cam plate unit 25 and the
connecting member 26. In this case, the cam plate unit 25 is
slightly bent out of the plane of the connecting member 26, in
order to achieve an interspace. Both, the two pressure elements
13 and the supporting means 14 can be placed into this
interspace. In this case, the axles, on which the pressure rollers
13 are supported, extend through the circular holes 52. The
integral supporting means 14, which is bent up from the cam
plate unit 25 and made from the same material, is located at the
other end of the cam plate unit 25. The positive abutting of the
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integral supPorting nmeans 14, which is bent up from
the camplate unit 25 and nade fromthe sane material,
is located at the other end of the camplate unit 25.
The positive abutting of the -12- two supporting
nmeans 14 at each other is a result of an appropriate
sel ection of the thickness for the camplate unit

mat eri al and the height of the bent of the camplate
unit 25 out of the plane of the connecting nenber 26.
5 In order to achieve a smo®h rolling of the cam disc
12 on the supporting neans 14, the latter has a

WGBSR gREEEes 8. Sk ot B ARl an
ool 3ol 3 fhe' MAGHABHRLILE U8kt cain e L
L ERGEA e RSP BEneLC3 bl L 2.t o
REA S SRS Tishygar 2, ™ L,

m ni mal wear on the inventive supporting neans 14,
IBreRrny achichll 45 SHOBHR ity 'aN5e dand Yi8ECY2%nN the
advant ageous configuration of the inventive door
= C t S " .y
SEPPOTTING MO AP, 166 ALEINED L Ry T ReldiliStagEeRting to
tHer inesrstion. 4Ast eaff bBCseh AAr theuIFgupesSq tan@s2, the
HRC has proven to be advantageous. Thi S hardeni ng can
sbppartingvereans olghwingel igbéntapnfrom of the cam plate unit
appropriately selecting the material of the overal
2bahas are anched fermimationnat éts fliontahistige) Dependirgl on
for the camdisc 12 and for the supporting neans 14 )
thehcoveralbldimensiorh aft tee doorheldseredO, ptiwai tadiuseof .this
-13- Anot her advantageous configuration of the .
arehedt itesmination oiser between eReand i1 PYr dna. padicular
this exenplarieenbodinent IS anal ogue to the

o

betweesu ol gndet@mpadMest of Hhe commosly used gaen discs 12
thehence Tuner |s, are .used to identify the sane )
Wﬁ FQd: (padi Yrapd. atminigal Wea/apinath@n@VQﬂfé\é% siRporting

i dentif)ed, by the corresponding reference nuneral
rﬁ%ﬁ;ﬂ%l}{nwggégth%@_ radius within this range. y

In another advantageous configuration of the inventive door
closer 10, the contact areas of the supporting means 14 with the
cam disc 12 are hardened. In this case, a hardness of 45 to 70
HRC, in particular of 50 to 65HRC has proven to be
advantageous. This hardening can be achieved through heat
treatment or by appropriately selecting the material of the overall
cam plate unit 25. Furthermore, the materials selected for the
cam disc 12 and for the supporting means 14 should roll on each

other at the lowest possible wear.
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Unl i ke the exenplary enbodinent illustrated in Figure
3, in this case, the connecting nenber 26 and the cam
plate unit 25" are not integrally formed. They are on
the contrary separate 10 conponents. The cam pl ate
unit 25" illustrated in Figure 4 has an opening 41 as
wel |, through which the drive shaft 11 extends. On the
one side, the reception holes 52 for the pressure

el ements 13 and, on the other side, the supporting
nmeans 14 are machi ned into-fhe remaining webs 28 . 15
As already in the camplate unlt 25 illustrated in

ArdHNes 28D éﬁ%éa@%&n&' HEpfoh Br the Iieabipuiolr toser
16 ds. Fkaled iRl FIGhrerd, @#Sﬁ? ScErenBlary " Bmbodiment is

afBligafe fo e ﬁ@%ﬁﬁ@@?ﬁ@%ﬁ%ﬂ Ee AL 28 dhe.sqme
réf?er\%"ﬂc:‘(?1 nﬂ?ﬁ%ré‘iac ar nuenféc%&‘ %08 Ey %@ Fhse ‘Dri&ural units.

mount van ageous

It A8 %f“v'a?[ﬁt?cmé hglaégée?hé "'@Ie‘i“fil[fﬂeéjrt g ethel%orf'é‘éﬂpondm

ener gy accunu cou be a i c elenment
ré*é?@ﬁbé"ﬂuﬁﬁefél%é\‘?msg ‘é@\taﬁﬁst el t could be

1 kew se advant ageou tegr e the energy
accurul ator 30 between 5 the piston 29 and the rear

Unlike thef ekeenplaiiyi emnBodinhbing Mlastr@tedsm tFigure 3, in this

reversal of forceS acting upon the cam plate unit 25.
cabe, dhenpbanecting dneenber @6 tdrd itheeoanv glaterurnit &&rare
illustrated in the Fi gures have a supporting neans 14
nobt égtegraliy hfotmedam Bhaye ang t oR5, tHS' contraryeseparate
the same material .
components. The cam plate unit 25’ illustrated in Figure 4 has an

4]

opening 41 as well, through which the drive shaft 11 extends. On
the one side, the receptioh holes 52 for the pressure elements 13
and, on the other side, the supporting means 14 are machined

into the remaining webs 28’

As already in the cam plate unit 25 illustrated in Figure 3, another
inventive cam plate unit 25’ can be manufactured through a
combination of two segments 27. A mirror-symmetrical
disposition of the sheet-metal-like segments 27’ results in a cam
plate unit 25’, which is heavy-duty and inexpensive as a result of
using the same structural components, and to which only a

connecting member 26 needs to be mounted.

In the door closer 10 illustrated in Figure 1, the connecting

member 26 penetrates a spring 30, which serves as an energy



10

h
‘accumulator.

10 Qoviously, the pressure nmeans 13 could |ikew se be
shaped and integrally connected to the camplate unit
25, 25" and consist of the same material as the

| atter. However, depending on the application purpose,
it could be advantageous to shape the formof both or
of just the supporting neans or of the pressure neans.
-15- List of reference nunerals 10door closer 11drive
shaft 12cam disc 5 13pressure el ement 14supporting
means 20housi ng 21lunpr essuri4ed conpartnent 10
22pressure conpartnent 23frontal housing section

24r ear ousing section . . . .
r. In"an advantageous configuration of the inventive

o

door closer 10, the energy accumulator 30 could be a hydraulic
element. Depending on the application type, it could be likewise
advantageous to integrate the energy accumulator 30 between
the piston 29 and the rear end 51 of the housing 20. This would

result in a reversal of forces acting upon the cam plate unit 25.

The exemplary embodiments of the inventive door closer
illustrated in the Figures have a supporting means 14 integral with
the cam plate unit 25, 25’ and made from the same material.
Obviously, the pressure means 13 could likewise be shaped and
integrally connected to the cam plate unit 25, 25’ and consist of
the same material as the latter. However, depending on the
application purpose, it could be advantageous to shape the form

of both or of just the supporting means or of the pressure means.
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25/ 25'

cam pl ate unit 26connecti ng nmenber 15 27/ 27

sheet-netal -1i ke segnent of 25/25'" 28/28" frane-shaped
web 29pi ston 30energy accunul ator 20 40direction of
novenent of the cam disc 12 4lopening 42direction of
novenent of the cam plate unit towards 50 43direction
of novenent of the camplate unit towards 51 -16-
50frontal end of the housing 20 51lrear end of the
housi ng 20 52opening in the1§an1plate unit 25/25

List of reference numerals

10
11
12
13
14

20

21
22
23
24
25/25°
26
27127
28/28°
29
30

40
41
42
43

door closer

drive shaft

cam disc
pressure element

supporting means

housing

unpressurized compartment
pressure compartment

frontal housing section

rear housing section

cam plate unit

connecting member
sheet-metal-like segment of 25/25’
frame-shaped web

piston

energy accumulator

direction of movement of the cam disc 12

opening

direction of movement of the cam plate unit towards 50
direction of movement of the cam plate unit towards 51



-17- Patent clains 1.A door closer (10) having a drive
shaft (11), which is connectable to a door |eaf and
rotatably (40) supported, the drive shaft (11) being
connected to a 5 camdisc (12) within a housing (20),
the camdisc (12) being di sposed between at | east one
supporting neans (14) and at | east one pressure

el enent (13) and positively cooperating with at | east
one of them the supporting means (14) and the
pressure el ement 10 (13) bei%y located at a cam pl ate
unit (25, 25') at which a connecting nenber (26) is

~Hi sposed ich,i onnect ed an energy accunul at or
5@30), 3@&%‘@%9&&6%‘899%9 (30), on the one .
i de, e [ Wi £ I necti ng nmenber (26) and,
5in theﬁggﬁé$%a§g&B§J%QH%ﬂ%9;gyhousing (20),
har act gt ' i nmeans (14) and/or
5?he préggﬁﬁﬁﬂ%hﬂ”@%?ﬁ¥bgﬁeﬁ§qﬁﬁ#gg?gﬁly connected to
the camplate unit (25, 25') and made fromthe sane
material as the 20 |latter and the supporting neans
(14) and/or the pressure elenment (13) are respectively

partially bent up fromthe camplate unit (25, 25'),
wher eas parti al .
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-18- bendings of the webs (28, 28') formthe
supporting neans (14) and/or the pressure el enent
(13). A door closer (10) according to any of the claim
1, characterized in that the camplate unit (25, 25")
consi sts of two sheet-netal -1ike segnents (27, 27')
and that the supporting neans (14) and/or the pressure
el enent (13) is disposed between these segnents. 3. A
door closer (10) according to claim2, characterized
in that two sheet-netal -1ikd7segnments (27, 27') of the
camplate unit (25, 25') are disposed
ﬁn{éﬁf metrically towards each other. 4. A door
o cf WMSaccording to any of the clainms 2 or 3,
characterized in that frane-shaped webs (28, 28")
15are cyt t t ef.- -1 ke s (2 . :
Ty “or A AOCraflonel (1 haVBag' 2:410eSSRATG(I 0 (waigh is
(10) ac [ claim4, ac i Z | n
support &ﬁbﬁ#&ﬁﬁ?mﬁé an%/ oﬁggﬁe %ﬁ%ss%?‘ed elr?ﬁéhlsl‘(vﬁ)(‘m)
are dis BihhireQf '
?gﬁﬁg}r?é{i‘ggﬁ%zgd})?yéﬁgﬁg???q13 being’ C6RNRELEE to a

cam pl a
cam disc (12) within a housing (20), the cam disc (12)

[e]

being disposed between at least one supporting
means (14) and at least one pressure element (13)
and positively cooperating with at least one of them,
the supporting means (14) and the pressure element
(13) being located at a cam plate unit (25, 25’) at
which a connecting member (26) is disposed, which is |
connected to an energy accumulator (30), and the
energy accumulator (30), on the one side, cooperating
with the connecting member (26) and, on the other
side, with the housing (20),

characterized in that

the supporting means (14) and/or the pressure
element (13) is integrally connected to the cam plate
unit (25, 25’) and made from the same material as the
latter and the supporting means (14) and/or the
pressure element (13) are respectively partially bent

up from the cam plate unit (25, 25’), whereas partial



10

15

20

A door closer (10) according to any of the clainms 1 to
5, characterized in that the camplate unit (25, 25')
and the connecting nenber (26) are integral. A door

cl oser (10) according to any of the clains 1 to 6,
characterized in that the connecting nenber (26) has a
pi ston (29), against which the energy accunul ator (30)
bears, the energy accunul ator (30) being a spring °
and/ or a hydraulic elenment. A door closer (10)
according to any of the clailfs 1 to 7, characterized
in that the energy accunul ator (30) pushes the
connect&ng menber (26) into the direction of the drive

shaft ( Qﬁcbng§u|qfsthaewmae&8n@&anmrn(izlw swpyporting
f the d A d |
az:gcr)nr di ﬁ'@éégiﬂa So@nd @r @h@l ﬁeé)géugﬁo gn&ﬂa?é&aén zed

in that the supporting neans (14) and/or the pressure
i e
ol ai ms GerAshelzeflAnc bt dh8 oa AL Plaie dikitoi(2e” 25)

: ﬂiet pﬁﬁ‘?%{]ﬁété e 1iiq Sed gL e s 121 027
¢l ai ne %dAf’rPé‘f PhasSuppOrtiAeLOhieaRs (Y HUndfsr the

clalns
pressure element (13) is disposed between these

segments.

3. A door closer (10) according to claim 2, characterized

in that two sheet-metal-like segments (27, 27’) of the
cam plate unit (25, 25') are disposed mirror-

symmetrically towards each other.

4. A door closer (10) according to any of the claims 2 or

-3, characterized in that frame-shaped webs (28, 28’)
are cut out of the sheet-metal-like segments (27, 27’)
of the cam plate unit (25, 25').

5. A door closer (10) according to claim 4, characterized

in that the supporting means (14) and/or the pressure
element (13) are disposed between the webs (28, 28’)
forming the cam plate unit (25, 25').



10, characterized in that at |east areas of the
supporting neans (14) and/or of the pressure el enent
(13) are hardened, and have a hardness of 45 to 70
5HRC, in particular of 50 to 65 HRC. 12. A door cl oser
(10) according to any of the clains 1 to 11,
characterized in that the camdisc (12) rolls in a

| ow- wear nmanner on the supporting neans (14) and/or
the pressure elenment (13). 1013. A door closer (10)
according to any of the clai'® 1 to 12, characterized
in that the camplate unit (25, 25') has a nmaxi mum

ift of \15 to 3 | i cul ar .of 20 tp, 30 mm,
614. A dobr dOBsE0LaY | EcordinG &gy ol 1o STaims {l to

(5 connaui@uargCteTiEd i tial tnb S8 "hikke Uit (25725)
(21, 2 ANANE Cieeling hieiief (5] 418 FRERER 1"

conpr essi on nmedi um
7. A door closer (10) according to any of the claims 1 to

6, characterized in that the connecting member (26)
has a piston (29), against which the energy
accumulator (30) bears, the energy accumulator (30)

being a spring and/or a hydraulic element.

8. A door closer (10) according to any of the claims 1 to
7, characterized in that the energy accumulator (30)
pushes the connecting member (26) into the direction
of the drive shaft (11) or pulls the connecting member
(26) away from the drive shaft (11).

9. A door closer (10) according to any of the claims 1 to
8, characterized in that the supporting means (14)
and/or the pressure element (13), at least portionwise,
have a partial radius between 2 and 15 mm, in

particular between 5 and 10 mm.

10. A door closer (10) according to any of the claims 1 to
9, characterized in that the cam plate unit (25, 25’)
and/or the supporting means (14) and/or the pressure

element (13) are fine-stamped components.
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12.

13.

14.

-20 -

A door closer (10) according to any of the claims 1 to
10, characterized in that at least areas of the
supporting means (14) and/or of the pressure element
(13) are hardened, and have a hardness of 45 to 70
HRC, in particular of 50 to 65 HRC.

A door closer (10) according to any of the claims 1 to
11, characterized in that the cam disc (12) rolls in a
low-wear manner on the supporting means (14) and/or

the pressure element (13).

A door closer (10) according to any of the claims 1 to
12, characterized in that the cam plate unit (25, 25’)
has a maximum lift of 15 to 35 mm, in particular of 20

to 30 mm.

A door closer (10) according to any of the claims 1 to
13, characterized in that the piston (29), which is
connected to the cam plate unit (25, 25’) subdivides
the housing into two pressure compartments (21, 22)
and in that the housing (20) is filled with a

compression medium.



