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(57) Abrége/Abstract:

The Invention concerns a rotary nozzle for a high-pressure cleaning apparatus, the nozzle comprising a housing into which a
cleaning fluid feed line leads, an outlet for the cleaning fluid, and a nozzle body through which the cleaning fluid flows. The
nozzle body Is disposed in the housing and is supported at its spherical end (10) in a pan-shaped bearing that surrounds the
housing outlet. The nozzle body Is made to rotate by the flow of cleaning fluid through the housing. The longitudinal axis of the
nozzle body revolves over a generated cone, the bearing which supports the nozzle body being formed by a depression (9)
which Is provided in the inner wall of the housing and Is disposed concentrically to the outlet. According to the invention, in order
to simplify manufacture, the depression (9) Is conical.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 02262733

PCT

INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES PATENTWESENS (PCT)

l (11) Internationale Veroffentlichungsnummer: WO 98/06501

(51) Internationale Patentklassifikation 6 .

B0SB 3/04 Al

P—

PCT/EP97/04312

(21) Internationales Aktenzeichen:

(22) Internationales Anmeldedatum: 7. August 1997 (07.08.97)

(30) Prioritatsdaten:

196 32 323.1 DE

10. August 1996 (10.08.96)

(71) Anmelder (fiir alle Bestimmungsstaaten ausser US): ALFRED
: KARCHER GMBH & CO. [DE/DE]; Alfred-Kércher-
Strasse 28-40, D-71364 Winnenden (DE).

(72) Erfinder; und

(75) Erfinder/Anmelder (nur fiir US): BINDER, Jiirgen [DE/DE];
Riedklinge 8, D-71397 Leutenbach (DE). NATHAN, Robert
[DE/DE]; Pleidelsheimer Strasse 8, D-71522 Backnang

(DE).

(74) Anwalt: BOHME, Ulrich; Hoeger, Stellrecht & Partner,
Uhlandstrasse 14c, D-70182 Stuttgart (DE).

WELTORGANISATION FUR GEISTIGES EIGENTUM
Internationales Biiro

1999-02-09

(43) Internationales

Veroffentlichungsdatum: 19. Februar 1998 (19.02.98)

(81) Bestimmungsstaaten: CA, US, europdisches Patent (AT, BE,
CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL,
PT, SE).

Veroffentlicht
Mit internationalem Recherchenbericht.

| e A

(87) Abstract

manufacture, the depression (9) is conical.

(57) Zusammenfassung

Gehduse, in das eine Zufuhrleitung fir Reinigungsfliisssigkeit
mit einem Auslass fiir die Reinigungsfilissigkeit,

| der sich mit einem balligen Ende (10) in einem pfannenftrmigen,
des Gehiduses umgebenden Lager abstiitzt und der durch den

Vertiefung (9) konisch geformt ist.

(54) Title: ROTARY NOZZLE FOR A HIGH-PRESSURE CLEANING APPARATUS

The invention concerns a rotary nozzle for a high-pressure cleaning
apparatus, the nozzle comprising a housing into which a cleaning fluid feed
line leads, an outlet for the cleaning fluid, and a nozzle body through which
the cleaning fluid flows. The nozzle body is disposed in the housing and is
supported at its spherical end (10) in a pan-shaped bearing that surrounds the
housing outlet. The nozzle body is made to rotate by the flow of cleaning fluid
through the housing. The longitudinal axis of the nozzle body revolves over a
generated cone, the bearing which supports the nozzle body being formed by a
depression (9) which is provided in the inner wall of the housing and is disposed
concentrically to the outlet. According to the invention, in order to simplify

Um bei einer Rotorduse fiir ein Hochdruckreinigungsgerit mit einem

mit einem von
Reinigungsfliissigkeit durchstrdmten, im Gehéduse angeordneten Diisenkorper,

Reinigungsflitssigkeit durch das Geh#use in eine Umlaufbewegung versetzt
wird, bei der die Lingsachse des Diisenkorpers auf einem Kegelmantel umliuft,
wobei das den Diisenkorper abstiitzende Lager durch eine in die Innenwand
des Gehiuses eingearbeitete, konzentrisch zum Auslal angeordnete Vertiefung
(9) gebildet wird, die Herstellung zu vereinfachen, wird vorgeschlagen, dall die
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(54) Bezeichnung: ROTORDUSE FUR EIN HOCHDRUCKREINIGUNGSGERAT
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The i1nvention relates to a rotary nozzle for a high-pressure cleaning
apparatus, with a housing 1into which a feed line for the cleaning
fluid issues, with an outlet for the cleaning fluid and with a nozzle
body through which the cleaning fluid flows, said nozzle body, which
1s disposed in the housing, being supported at a convex end in a pan-
typé bearing that surrounds the housing outlet and being set by the
flow of cleaning fluid through the housing in a revolving movement in
which the longitudinal axis of the nozzle body revolves on a
generated cone, wherein the bearing which supports the nozzle body is
formed by a depression which 1s provided in the inner wall of the

housing and is disposed concentrically relatively to the outlet.

Rotary nozzles are known for example from DE 40 13 446 Bl. Due to the
revolving of the nozzle body on a generated cone, the jet of cleaning
fluid delivered by it and released through the outlet out of the
housing is run on a generated cone, so that it is possible with such
a rotary nozzle to cover a greater area with a jet which itself

remains compact and has only a very small cross-section.

With rotary nozzles of this kind the nozzle body is pressed into the
depression with great force in axial direction; to enable these
forces to be absorbed, an attempt is therefore made with known rotary
nozzles to introduce special bearing surfaces into the housing, which
are capable of coping with the load applied by the abutment of the
rotary body. This leads to a relatively complex structure, since a

special bearing body which supports the nozzle bodyh'l'i'a-s._ to be

introduced into the housing.

There 1s known from DE 90 04 452 Ul a rotary nozzle with which the
loading in the bearing area is to be prevented by complicated sealing
measures belng undertaken in the rotary nozzle, for example by the
use of a rubber diaphragm. This leads to an extremely complicated
structure 1in which there is nevertheless the risk of damage, namely

1f the complicated sealing measures are not operable to the full

extent.
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The object of the invention is to construct a rotary nozzle of the
generic kind in such a way that the complexity of its manufacture is

reduced.

This object 1s achieved according to the invention with a rotary
nozzle of the kind described in the preamble by the depression being

constructed conical in shape.

It has been found, surprisingly, that a conical configuration of the
depression leads in co-operation with the convex shape of the end of
the nozzle body that i1is supported in the bearing to an optimal
sealing which is retained even when dirt particles and chemicals get
into the seal area. The linear supporting of the convex-shaped end
with the correspondingly reduced contact surface leads to a much
reduced possibility of damage to these contact surfaces, and long
service lives can therefore be achieved with such a construction,
even when the cleaning fluid is contaminated, if the bearing is a
direct part of the housing, i.e. it does not consist of a special
bearing body of highly wear-resistant material. With such a
construction, therefore, it 1is neither necessary to use a special
bearing body of highly wear-resistant material, nor is there the need
to additionally seal the bearing area in any way relative to the

fluid to be transported.

It 1s beneficial if the aperture angle of the depression is between

110 and 150°, in particular between 120 and 140°, preferably 130°.

The convex end of the nozzle body can be spherical in shape, wherein
1t is beneficial if the radius is between 3 and 7 mm, preferably 5

mm .

In a particularly preferred embodiment it is provided that the
housing consists of plastics material, in particular of polyamide,
wherein it is advantageous if the polyamide contains a proportion of

glass fibre, for example of the order of magnitude of 30%.
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According to a preferred embodiment it is provided that the housing
comprises a housing base into which the feed line leads, and a
housing hood connectable with the latter in which the outlet with the
depression is provided. It is possible in this way to separate the
housing in a simple manner, the housing hood can be replaced, so that
if wear becomes visible in the area of the bearing a new housing hood
can simply be placed on the housing base. Housing base and housing

hood can preferably be connectable to one another by screwing.

It can be provided in manner Kknown per se that the nozzle body
consists of a tubular body with a nozzle inserted into the latter,

said nozzle forming the convex end of the nozzle body.

In a preferred embodiment it is however provided that the nozzle body
comprises a tubular body whose one end forms the convex end of the
nozzle body. In this case therefore the introduction of a separate
nozzle 1s not necessary, but the nozzle body 1itself forms the
revolving body with flow channel, the nozzle and the convex end for

supporting in the depression.

In this case also it is advantageous if the nozzle body consists at
least 1n the area of the convex end of plastics material, in

particular of polyether ether ketone.

The material pairing glass-fibre-reinforced polyamide/polyether ether
ketone 1is moreover particularly wear-resistant, so that long service
lives are achieved with a pairing of such plastics, although no
special bearing bodies are provided. All in all the manufacturing
costs and the manufacturing complexity can be reduced considerably in
this way, since it suffices to manufacture nozzle body and housing
hood of plastics material by the conventional method of manufacture,
after which these parts can be introduced into the rotary nozzle

without further changes.

The following description of preferred embodiments of the invention

serves for further explanation in conjunction with the drawing, where
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Figure 1 shows a cross-sectional, lengthwise view of a rotary

nozzle according to a first embodiment and

Figure 2 a view similar to Figure 1 according to a second preferred

embodiment.

The rotary nozzle shown in the drawing is attached to the end of a
feed line 1 in order to deliver cleaning fluid, which 1is supplied via
the feed line from a high-pressure cleaning apparatus, under high

pressure in a compact jet which revolves along a generated cone.

The feed line 1 i1issues 1in a housing base 2 which has substantially
the shape of a pot with a male thread 3. The issuing of the feed line
1 takes place centrally, wherein the feed line 1 passes through the
bottom 4 of the pot-shaped housing base 2 and runs roughly up to the
upper edge 5 of the pot-shaped housing base 2. The feed line 1 1is
sealed at the front end i1n this area, but an opening 6 leads out of
the feed line 1, which is so oriented that the fluid leaving said
opening 6 has a substantial component which lies in a plane lying at
right angles on the feed 1line 1 and which runs in peripheral

direction relative to the longitudinal axis of the feed line 1.

There is screwed onto the male thread 3 of the housing base 2 a hood
7, which forms together with the housing base 2 a sealed housing.
This hood 7 comprises on the side lying opposite the housing base 2 a
conically extending outlet opening 8, immediately in front of which,
1in the direction of the inside of the housing, 1is a conical
depression 9 which 1s disposed concentrically relative to the outlet

opening 8 and has an aperture angle of about 130°.

This depression 9 forms a pan-type bearing for the convex end 10 of a
substantially tubular nozzle body 11, which comprises a flow channel
continuous 1in lengthwise direction. This flow channel 12 ends in a
nozzle opening 13 which exits centrally from the convex end 10 and is

aligned with the outlet opening 8.
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The tubular nozzle body 11 bears on the outside at its end lying

opposite the convex end 10 two O-rings 14, 15 running in peripheral

direction, which are supported on the inner wall 16 of the hood 7.

In operation, cleaning fluid supplied through the opening 6 by the
feed line 1 enters tangentially the housing interior, so that the
amount of fluid inside the housing which is formed by the hood 7 and
the housing base 2 rotates about the Ilongitudinal axis of the
housing. At the same time this rotating fluid sets in motion the
nozzle body 11, which under the effect of the centrifugal forces 1is
placed against the inner wall 16 of the hood 7 by means of the O-
rings 14 and 15, so that the longitudinal axis of the nozzle body 11
revolves on a cone whose tip 1s formed by the deepest point of the
depression 9 and whose longitudinal axis coincides with the
longitudinal axis of the housing. The fluid passes through the flow
channel 12 of the nozzle body 11 and leaves the nozzle opening 13 1n
the direction of the longitudinal axis of the nozzle body 11, i.e.
likewise revolving on a generated cone, which opens outwards to

originate at the outlet opening 8.

The nozzle body 11 consists completely of plastics material,
preferably of polyether ether ketone, and the housing also 1is
preferably made of plastics material, for example of polyamide with a

glass fibre content of 30%.

The particularly highly loaded bearing area between the convex end 10
and the depression 9 in the inner wall of the hood 7 shown
astonishingly 1little wear in such a construction, so that high
service lives can be achieved with such a rotary nozzle. The parts
can however be manufactured in an extremely simple manner, since the
hood 7 1s formed as a single-piece moulding, and the same applies
essentially also to the nozzle body 11. These parts can also be
replaced in an extremely simple manner by unscrewing the hood 7 from
the housing base 2 and replacing it with a new one. The nozzle body

11 can also be replaced in a simple manner on this occasion if the

wear should exceed a particular level.
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In the embodiment of Figure 2 a similar layout 1s selected, and

matching parts therefore bear the same reference symbols.

In contrast to the embodiment of Figure 1, the housing base 2 1s here
formed open at the top, the feed line 1 issues directly into the
inside of the housing base 2. The housing base 2 is sealed relative
to the hood 7 by a cover 17 via a seal 18, in this case also the

fluid is conveyed tangentially into the area enclosed by the hood 7

via an opening (not shown in this drawing) .

The nozzle body 11 is in the embodiment shown in Figure 2 of multi-
part construction, there is namely introduced into the front end ot
the substantially tubular nozzle body 11 a special nozzle 19 whose
end protruding out of the nozzle body 11 forms the convex end 10 of
the nozzle body 11. This nozzle body 10 also consists of plastics

material, as does the introduced nozzle 19, which can be manufactured

for example of polyether ether ketone.

The rotary nozzle is otherwise of identical composition and also
operates in the same manner as that of Figure 1. The configurations
of the two different housing bases can naturally also be exchanged,
it is for example perfectly possible to use a nozzle body 11 with

introduced nozzle 19 also in the embodiment of Figure 1 and vice-

versa.
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What is claimed is:

1. Rotary nozzle for a high-pressure cleaning apparatus with a housing
into which a feed line for cleaning fluid issues, with an outlet for the
cleaning fluid and with a nozzle body through which the cleaning fluid flows,
said nozzle body, which is disposed in the housing, being supported with a
convex end in a conical shaped, pan-type bearing that surrounds the housing
outlet and being set by the flow of the cleaning fluid through the housing in
a revolving movement in which the longitudinal axis of the nozzle body
revolves on a generated cone, wherein the bearing which supports the
nozzle body is formed by a depression which is provided in the inner wall of

the housing and is disposed concentrically relatively to the outlet.

2. Rotary nozzle according to claim 1 characterised in that the

depression (9) has an aperture angle between 110 and 150°.

3. The rotary nozzle of claim 2 wherein the aperture angle is between

120 and 140°.

4. Rotary nozzle according to any one of claims 1-3, characterised in

that the convex end (10) is spherical shaped.

5. Rotary nozzle according to claim 4, characterised in that the radius

of the convex end (10) lies between 3 and 7 mm.

6. Rotary nozzle according to any one of claims 1-5, characterised Iin

that the housing (7,2) consists of plastics material.

7. Rotary nozzle according to claim 6, characterised in that the housing

(7,2) consists of polyamide.
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8. Rotary nozzle according to claim 7, characterised in that the

polyamide contains a proportion of glass fibre.

9. Rotary nozzle according to any one of claims 1-8, characterised in
that the housing comprises a housing base (2), into which the feed line (1)
Issues, and a housing hood (7) connectable to said housing base, in which

the outlet (8) with the depression (9) is provided.

10. Rotary nozzle according to claim 9, characterized in that the housing

base (2) and housing hood (7) are connectable to one another by screwing.

11. Rotary nozzle according to any one of claims 1-10, characterised in
that the nozzle body (11) consists of a tubular body with a nozzle (19)
introduced into said tubular body, which nozzle (19) forms the convex end

(10) of the nozzle body (11).

12. Rotary nozzle according to any one of claims 1 to 10, characterised
in that the nozzle body (1) comprises a tubular body, one of both ends of

said tubular body forming the convex end (10) of the nozzle body (11).

13. Rotary nozzle according to any one of claims 1-12 characterised in
that the nozzle body (11) consists of plastics material at least in the area of

the convex end (10).

14. Rotary nozzle according to claim 13, characterised in that the nozzle
body (11) consists of polyether ether ketone at ieast in the area of the

convex end (10).
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