PLASTI C DOOR CLOSER HAVI NG | NSERTED METAL PARTS
Description 5 The invention relates to a plastic door
closer with nmetal inserts. In the state-of-the-art
it is known to manufacture a qQQr cl oser conpletely
fromplastic material. However, this leads 10 to
various problens. In a pure plastic enbodi nent,
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he axle

and the shaft toothing. Furthernore, t earing
bushi ngs very often have 15 deep scores and a
shoul der, which is fornmed at the end of the piston

st rokpdgtriBgigiy! i nder conpartnent of plastic door
cIosers##rJ%a Ition, oil |eakage can be observed at

the screwed sealing plug. 20 Therefore, it is the
obj ect of the present invention to provide a door

clpseThewingdntion relbesg td fe£ slaaficHbbe K16sR8 with metal
manufactured in a sinple and cost-effective nmanner.

The siplsgrt®n of this problemis achieved by the

features of 25 claim 1. The dependent clains show

advant ageous devel opnents of the invention. - 2 -

According to the invention, the door closer conprises

t hus In tge state-of-the-art it is known to manufacture a door
closer completely from plastic material. However, this leads

10  to various problems.

In a pure plastic embodiment, increased abrasion can be
observed between the piston and the shaft toothing.
Furthermore, the axle bearing bushings very often have
15 deep scores and a shoulder, which is formed at the end of
the piston stroke in the cylinder compartment of plastic
door closers. In addition, oil leakage can be observed at

the screwed sealing plug.

20 Therefore, it is the object of the present invention to
provide a door closer, which has a long life span while

being manufactured in a simple and cost-effective manner.

The solution of this problem is achieved by the features of
26 claim 1. The dependent claims show advantageous

developments of the invention.



a housing, a closing piston, a closer shaft vertica
to the central axis of the closing piston, and a
spring. In this case, 5 the closing piston is disposed
in a cylindrical pocket and the closer shaft in a
cylindrical opening in the houg&ng. Furt hernore, the
cl osing piston neshes with the Closer shaft and the
spring acts upon the closing piston. The housing is
essentially made fromplastic material, wherein 10 the
cylindrical pocket of the housing conprises at |east
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cylinder liner made fromsté&el or from alum nium
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The probl ens known fromthe state-of-the-art, and

caused thg plosemghaft dh andyjihasidal opeainglin #he housing.
thereby_ elimnated. As the cylinder 20 |iner absorbs

hi gh | heamareexibenilosing apistennmeshes with tee closer
chosen as _supporting material. In particular in view
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an advineageride frdwdistestt orifrohs dluhtiginmatioy! dhedgiston
moves in a pure metal environment. The problems known

from the state-of-the-art, and caused by pairing metal and
plastic material, are thereby eliminated. As the cylinder

20 liner absorbs high loads, an inexpensive plastic material
can be chosen as supporting material. In particular in view

of high prices for raw material, such as aluminium and

steel, this combination of plastic material and metal running
surfaces represents a particularly efficient solution for a

25 door closer having a long life span.



that the first netal insert of the cylindrical pocket
has a female thread for a screwed sealing plug to be
screwed in. 15 In terns of oil |eakage, the netal
thread pairing is tighter and able to withstand a

hi gher oil pressure. It is in particular advantageous
to coat the netal inserts with the plastic material.
By coating insertable parts, 20 conmpound parts are
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conductivity,

5 toothing of the closing piston. Thus the closer shaft can be
manufactured from an inexpensive plastic material and yet
has an effective toothing made from metal. Obviously, the
second metal insert of the circumferential surface of the
closing piston and the fourth metal insert for the toothing of

10 the closing piston may be integrally configured.

In an advantageous embodiment, it is furthermore provided
that the first metal insert of the cylindrical pocket has a
female thread for a screwed sealing plug to be screwed in.
15 In terms of oil leakage, the metal thread pairing is tighter

and able to withstand a higher oil pressure.

It is in particular advantageous to coat the metal inserts
with the plastic material. By coating insertable parts,
20 compound parts are produced, which very often can not be
produced in a normal injection moulding process, for
example because functions are to be incorporatﬁed into the
plastic material. Compound parts are created, in which
diverse materials are combined with the plastic material.
25 The reason to produce such combinations is to link

differing features with regard to strength, conductivity,



-4 insulation or weight. Bulky insertable parts,
which can only be insufficiently maintained in a
positive engagenent fromthe bottomto the top
require to provide special vertical structural shapes
of an injection noulding naching. These 5 structural
shapes are provided with a solid vertical closing
system which keeps a constant height during the
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Thi s hexagon is coated with plastic material and thus
suppor teadvemeiet. ptrotthet galastei mjectionamouoldirg procsss for
| i kew se advant ageous to connect at |east one netal
i nsert staall proslugtior reasdiess thannd@ 300 pigees} insertable
and/ or snap seat and/or ultra-sound welding. - 5 -
parti cd4lS bprenemanuity vinseitedi visto mibhal 1toeli nber darger
can_be anahoged within the injecti n-nnulﬂgg part bg .
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previ oysl pljed to the netal ,part and, dried
ther eoteShuPhnsteeYae Hines pim tRESIRATRIOR ocess, ¢ he
hot plastic nelt triggers the bonding process.
It is furthermore advantageous to configure at least one
metal insert to be squared on the side facing the plastic
15 material, in order to prevent the metal insert from rotating.
Consequently, in the cylindrical opening of the housing, for
example a cylinder liner may have a hexagon on its
outside. This hexagon is coated with plastic material and
thus supported to be protected against rotation.
20
It is likewise advantageous to connect at least one metal
insert to the plastic material by means of press fit and/or

snap seat and/or ultra-sound welding.

25 In an advantageous configuration, at least one metal insert

is connected to the plastic material by adhesive, in



Steel and/or alum nium respectively an alloy

i ncludi ng those netals, are provi ded as advant ageous
materials for 10 the netal inserts. Further details,
features and advantages of the present invention wll
becone apparent fromthe followng description of
enbodi nents, reference being made to the 15 encl osed
drawi ng, in which Figure 1. shows a perspective

shows. BT, thR RtV ErhEsiE aMsalis dHbegs can
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5 injection moulding process, the hot plastic melt triggers the

bonding process.

Steel and/or aluminium, respectively an alloy including
those metals, are provided as advantageous materials for

10 the metal inserts.

Further details, features and advantages of the present
invention will become apparent from the following
description of embodiments, reference being made to the

15 enclosed drawing, in which

Figure 1. shows a perspective illustration of an inventive

door closer,

20 Figure 2. shows a detailed view of the inventive door

closer of Figure 1,

Figure 3. shows a detailed view of a cylinder liner of
Figure 2, and
25



As shown in Figure 1, the inventive door closer 1
consists of a housing 2 wwth a cylindrical pocket 4
and a cylindrical opening 6. Furthernore, a closing
piston 3, a screwed sealing plug 9, and a spring 7 can
be seen. Figure 1 shows 10 furthernore a closer shaft
5 having an exterior toothing 19, and a bearing
bushing 8. The closer shaft 5 is rotatably supported
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pocket 4, mherelgnqgeﬁﬁ%geﬁé toot hing 19 of the

cl oser 15 shaft perati ve connection with a
toothing 18 (Figure 2) of the closing piston 3. Wen
mounting, at first the spring 7 is pushed into the
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20 inserted. On its rear sid rlca pocket
4 i5 closed, and therefore the sprlng 7 can act upon
t he closin? iston 3. Wen conpl eting the nmounting

procesA®B niinveiguree 1ddbe inlvestiveldobhecloser 1 consists
cylindrical pocket 4 is filled with oil and closed by

t he scoévednaisingng withgacylindrical pogket 42asboascydindrical
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2) of the closing piston 3. |

When mounting, at first the spring 7 is pushed into the
cylindrical pocket. Thereupon, the closing piston 3 is

20 inserted. On its rear side, the cylindrical pocket 4 is closed,
and therefore the spring 7 can act upon the closing piston
3. When completing the mounting process of the inventive
door closer 1, the cylindrical pocket 4 is filled with oil and
closed by the screwed sealing plug 9.

25



15 in the cylinder liner 10 in the cylindrical pocket
4. In order to guarantee an abrasion-proof neshing

bet ween the closing piston 3 and the cl oser shaft 5,
the toothing 18 in the closing piston 3 is produced as
a netal insert. 20 Figure 3 shogs the cylinder |iner
10 in detail. In this case, thé'through-bore 16 as
wel | as the hexagon 15 can be seen. During assenbly,
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the screwed sealing plug 9. In this case, a fenale

t hr ead cohtrsl bonyildecs wdlhascan imegnal towthidg.18he
femal e thread 17 is advantageously cut into the
cylinder liner 10 prior to coating the cylinder liner
10 with the plastic material. The netallic screwed
seal i n@’00g0 Injectin-ened!d the howsingna| ¢he cylinder liner 10
has been inserted into an injection mould tool and
10 consequently it is coated with the plastic material. The
cylinder liner 10 thus forms a running surface for the
closing piston 3. When producing the closing piston 3,
three metal insert are coated with the plastic material. The
frontal metal ring 11a and the rear metal ring 11b thus slide
15 in the cylinder liner 10 in the cylindrical pocket 4. In order to
guarantee an abrasion-proof meshing between the closing
piston 3 and the closer shaft 5, the toothing 18 in the

closing piston 3 is produced as a metal insert.

20 Figure 3 shows the cylinder liner 10 in detail. In this case,
the through-bore 16 as well as the hexagon 15 can be
seen. During assembly, the through-bore 16 is brought into
a congruent disposition with the cylindrical opening 6 of the
housing. The closer shaft 5 can thus act upon the closing

25 piston 3 through the through-bore 16. The cylinder liner 10

is completely coated with the plastic material during the’



10 thread 17 for sealing the housing 2 in an oil-tight
manner. As an alternative, it is |ikew se possible to
manuf acture the screwed sealing plug 9 fromplastic
mat eri al, wherein advantageously the nmale thread of
the screwed sealing plug 9 is provided as a netal
insert. 15 The invention thus ifrustrates one
possibility to conmbi ne the advantages of netal and
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durability and the precision of the door closer are

i mproved. -9- List of reference nunerals l1ldoor closer
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5 the screwed sealing plug 9. In this case, a female thread
17 is provided in the cylinder liner 10. The female thread 17
is advantageously cut into the cylinder liner 10 prior to
coating the cylinder liner 10 with the plastic material. The
metallic screwed sealing plug 9 is screwed into the female
10 thread 17 for sealing the housing 2 in an oil-tight manner.
As an alternative, it is likewise possible to manufacture the
screwed sealing plug 9 from plastic material, wherein
advantageously the male thread of the screwed sealing

plug 9 is provided as a metal insert.

15

The invention thus illustrates one possibility to combine the
advantages of metal and plastic material in a door closer.
On account of the plastic material, the inventive door closer
is relatively light and inexpensive. By utilizing metal inserts,
20 in particular at running surfaces, the durability and the

precision of the door closer are improved.



7spring 108beari ng bushi ng 9screwed sealing plug
10cylinder liner 1la, 1lbnetal rings 12centra
cylindrical surface 15 13, 1l1l4control bores 15hexagon
16t hr ough-bore 17femal e thread 18i nternal toothing

2019ext ernal t oot hi ng 9.

List of reference numerals

1 door closer
2 housing
5 3 closing piston
4 cylindrical pocket
5 closer shaft
6 cylindrical opening
7 spring
10 8 bearing bushing
9 screwed sealing plug
10 cylinder liner
11a, 11b metal rings
12 central cylindrical surface
15 13,14 control bores |
15 hexagon
16 through-bore
17 female thread
18 internal toothing

20 19 external toothing



-10- Patent clains A door closer (1), conprising a
housing (2), a closing piston (3), a closer shaft (5)
vertical with 5 regard to the central axis of the
closing piston (3), and a spring (7), wherein the
closing piston (3) is disposed in a cylindrical pocket
(4) and the closer shaft (5) in'®& cylindrical opening
(6) in the housing (2), wherein the closing piston (3)
meshes with 10 the closer shaft (5), wherein the

spri ng Ratenicelaimp®n the closing piston (3), wherein
the housing (2) and the closing piston (3) are

manuf actured essentially fromplastic materi al,

Conpr1 Jes 15 ad* 1958 YRBEF L, {Sriirisinge AL Toinbale). a
biston (3) 15 HoFREPderttal i B agt Fetertipal with
T8 ol e iSRS e BRI R I BEEEIARIS o (o),
third mota | neney 8 SBAMELITEWECTIHE clodhief Biston (3) is
the closer shalisppded ihodrdylindricdl pociest (4)L8hd the closer

25constitutes the toothing of the closing piston. A

door closer acgpraft () tmaa@ylindriéélleoPEﬁh@i(GQim:ftlaérhaousing

characterized in that the first netal insert (10) of _
the cylindrica(2powkesrein) thonglosiey pistems(3) nheslads with
(17) for screwing in a screwed 5sealing plug (9).
10 the closer shaft (5), wherein the spring (7) acts
upon the closing piston (3), wherein the housing
(2) and the closing piston (3) are manufactured
essentially from plastic material, wherein the
cylindrical pocket (4) of the housing (2) comprises
15 at least one first metal insert (10), and wherein a
circumferential surface of the closing piston (3) is
at least partially formed by a second metal insert

(11a, 11b).

20 2. A door closer, according to claim 1,
characterized in that the closer shaft (5) is
essentially made from plastic material, wherein a
third metal insert (19) constitutes the toothing of
the closer shaft and a fourth metal insert (18)

25 constitutes the toothing of the closing piston.



A door closer according to any of the preceding

clains, characterized in that at |east one netal

insert is coated with plastic material. 10 5. A door

cl oser according to any of the preceding clains,
characterized in that at |east one netal insert is
configured in a square shape (15Y- on the side facing

the plastic material in order to prevent 15the netal
insert fromrotatjng. 6. A door c|oser accopP{Q% to .
any of &he prefedlQR 6lQ8eH acersduta &oiawy ¢inthepregeding
| east one netal ,insert,i s connected e plastic .
material via 2GRS ¢harag Uzeﬁﬁbaﬁég{&’%ﬁﬁﬁgmeta‘ insert
ultra-sound wel dkhng process. .. 7A. r.closer jac e

to any of the ;S?QEeafjn@‘e éy“né\”g&o pq:q}gétmo(fl? 88%@%3 a
characterized | t a | nsert |
connect od to t ETEs ttead? Bl TR Moy BPewimy "FELR, SEpewed
adhesive, in p il ans of therno-active
adhgsive. 8. A 3%%#ﬁ@*@ggf¥%'cording to any of the

pr ecedi ng

4. A door closer according to any of the preceding
claims, characterized in that at least one metal
insert is coated with plastic material.

10

5. A door closer according to any of the preceding
claims, characterized in that at least one metal
insert is configured in a square shape (15) on the
side facing the plastic material in order to prevent

15 the metal insert from rotating.

6. A door closer according to any of the preceding
claims, characterized in that at least one metal
insert is connected to the plastic material via

20 press fit and/or snap seat and/or ultra-sound

welding process.

7. A door closer according to any of the preceding
claims, characterized in that at least one metal

25 insert is connected to the plastic material by



5clains, characterized in that at |east one netal
insert is made from steel or al um ni um

-12 -

means of adhesive, in particular by means of

thermo-active adhesive.

8. A door closer according to any of the preceding
5 claims, characterized in that at least one metal

insert is made from steel or aluminium.



