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Description

[0001] The present invention relates to a brush mech-
anism designed especially for cleaning the inside of air-
conditioning ducts, said brush mechanism comprising a
brush and flexible driving axle for rotating the brush, the
casing of said flexible driving axle containing an axle
which has been designed to rotate the brush.
[0002] Cleaning mechanisms/brush mechanisms are
used for cleaning air-conditioning ducts. They are
pushed into and moved inside the air-conditioning duct
in order to clean it. At present, the center part of brushes
used in cleaning mechanisms are made of wire formed
in the shape of a helix, in between the spirals of which
the bristles are secured. The structure of these brushes
is similar to the structure of the common bottle brushes
found in households. Both ends of the metal helix of the
brush extend clearly beyond the brush. The brush is
connected to a special long, inflexible hexagonal sleeve,
each side of which is 17 mm across in width. The sleeve
has a hole inside it, in one end of which the axle, which
is inside of and which rotates the driving axle, is at-
tached, and in the other end of which the brush is at-
tached to the helix which is inside the sleeve hole.
[0003] The disadvantage in the aforementioned brush
and the method used for its attachments, is that the
brush is long, which is caused by its long and rigid cen-
tral part. Thus, the brush is not able to be moved well
through the curves in the air-conditioning ducts. The iron
wire axle in the center of the brush is easily bent in the
curvatures of the ducts, whereupon dirt is left in the
ducts and the iron wire can damage the rust protection
in the piping. A further disadvantage is that the brush is
on the front end of the driving axle, and thus forms a
long and rigid part, which further hinders the movement
of the brush through the ducts. The point where the end
of the brush meets the end of the driving axle forms a
weak point which is easily damaged. In order to shorten
the axle inside the driving axle, the entire end of the
mechanism would have to be dismantled. The need for
shortening the axle arises when elongation occurs while
the axle is being used.
[0004] The cleaning effectiveness of the brushes that
have been manufactured by winding is weak, and their
wires become easily unwound, whereupon the bristles
become loose, especially if the brush is not turned in the
same direction all the time. In addition to what has al-
ready been mentioned, at present, brushes become
stuck easily when they drop downwards in a block in the
air-conditioning duct and get caught in the corner as
they are being pulled away. Getting the brush loose of-
ten expedites the ruin of the part of the duct.
[0005] Document US 5,735,016 discloses a brush
mechanism according to the preamble of claim 1. A plu-
rality of brushes is mounted to a hub, which is mounted
to a rotatable shaft extending of a housing or a rotor
mounted forward of a head.
[0006] The object of the invention is to provide a brush

mechanism, by which the disadvantages associated
with the present brush devices will be eliminated. In par-
ticular, the object of the invention is to provide a brush
mechanism, which moves smoothly around the curves
in air-conditioning ducts, and which is durable, easy to
service, and long-lasting.
[0007] The object of the invention is accomplished
with a brush mechanism, the characteristics of which
are set forth in the claims.
[0008] In a brush mechanism formed in accordance
with the invention, the brush at least partially overlaps
the casing of the driving axle. The brush mechanism is
mainly intended to be used for cleaning small air-condi-
tioning ducts. The mechanism is comprised of a flexible
driving axle, which is covered by a static casing, and
inside of which is a rotating axle. The casing is neces-
sary for the flexible driving axle, because it prevents a
breakage point from forming. The axle is generally ro-
tated from one end by a standard drill, whereupon the
brush attached to the opposite end of the axle rotates.
The driving axle is manually pushed through the air-con-
ditioning duct while the brush is rotating. Generally, the
length of the driving axle is not so great; the length may
be, for example, 6 meters. The mechanism is manually
pulled out of the air-conditioning duct. An advantage of
the mechanism compared to those which are motorized
is, that it only requires a driving axle, drill and brushes
to clean, which makes carrying of the mechanism easy.
The mechanism is to be used primarily in one-family
homes, row houses, apartment buildings and office
buildings.
[0009] The most important advantages of the inven-
tion can be mentioned as follows: The brush moves
smoothly around the curves in the air-conditioning
ducts, and therefore easily. The brush is durable in
structure, easy to care for, and long-lasting. Changing
brushes can be done easily and quickly. The brush is
evenly attached in the driving axle, because it at least
partially overlaps the end of the driving axle, also decid-
edly improving the durability, because there is no weak
joining point. The head of the brush does not scratch the
surface of the duct. Due to the elongation, the rotation
axle inside the driving axle can be shortened easily and
quickly. The brush according to the invention has a re-
leaser (projection) in its back corner, which causes the
brush to jump if it gets stuck while it is being drawn out,
thus the brush does not get stuck inside the duct. Due
to the adapting piece according to the invention, the
brush according to the invention can also be adapted to
fit present cleaning mechanisms, whereby a large
number of brushes is not necessary, because the new
brush works with all mechanisms. Based on the preced-
ing information, it is clear, that use of the invention will
yield great economical savings.
[0010] The invention will now be described in detail
with reference to the accompanying drawings, in which

Figure 1 illustrates a certain brush mechanism
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formed in accordance with the invention, partially
cut and perpendicularly viewed from the side,
Figure 2 illustrates a brush mechanism formed in
accordance with Figure 1, partially cut and perpen-
dicularly viewed from the side,
Figure 3 illustrates the center part of a brush formed
in accordance with Figures 1 and 2, perpendicularly
viewed and cut from the side,
Figure 4 illustrates the center part of a brush formed
in accordance with Figure 3, as viewed perpendic-
ularly from the end,
Figure 5 illustrates the adapting piece of a certain
brush mechanism formed in accordance with the in-
vention, partially cut and perpendicularly viewed
from the side, and
Figure 6 illustrates an adapting piece formed in ac-
cordance with Figure 5, viewed perpendicularly
from the end.

[0011] The brush mechanism presented in Figures 1,
2, 3, and 4 has the following parts and points: a driving
axle 1, which is comprised of the casing 1a, the axle 1b,
the end with the brush 1c, the sleeve 1d, the bearing 1e,
the outer sleeve 1f, and the clamp 1g. Additionally, there
is the brush 2, which is comprised of the center part 2a,
hole 2d, retainer 2c, stopper 2d, the smaller diameter
2e, and the bigger diameter 2f. Additionally, the figures
illustrate the projection 3 and the blocking element 4.
[0012] Figures 5 and 6 illustrate adapting piece 5,
which is comprised of an inner hole 5a, outer surface
5b, retainer 5c and stopper 5d.
[0013] The brush 2 used in a brush mechanism
formed in accordance with the figures, is placed at least
partially overlapping the casing 1a of the driving axle 1,
or the brush 2 is placed entirely overlapping the casing
1a of the driving axle 1. The brush 2 has a center part
2a which has a hole 2b in it. Additionally, the hole 2b
contains a retainer 2c, which prevents the longitudinal
movement of the brush's 2 driving axle 1 in at least one
direction. The retainer 2c is formed out of a stop which
is inside the hole 2b. The smaller diameter measure-
ment 2e of the hole 2b is essentially smaller than the
greater diameter measurement 2f of the hole 2b. A stop-
per 2d is inside of the hole 2b. The stopper 2d is a key
slot.
[0014] The center part 2a of the brush 2 of the brush
mechanism can be advantageously produced of plastic,
some mixture thereof, or corresponding material. The
method of production and raw materials used are the
same as those previously used in producing brushes.
The hole 2b, retainer 2c and stopper 2d can be worked,
for example, with conventional metal and plastic-work-
ing machinery, or most advantageously, they can be
manufactured, for example, in connection with the press
casting of the center part 2a.
[0015] The center part 2a of the brush 2 has a projec-
tion 3, which is formed onto the center part 2a, from
which it essentially extends outwards and is comprised

of a peg which is attached to the center part 2a. The
projection 3 can be advantageously made out of a cy-
lindrical metal peg, one end of which has been made
with an external thread, and the other end of which can
be rounded. For the projection 3, an internal thread is
made in the outer shell of the center part 2a of the brush
2 near the end on the side with the driving axle 1, and
advantageously so that when the projection 3 is
screwed into place, it is at an angle to the driving axle
1. The angular position causes the projection 3 to catch
in the downward joining corners of the air-conditioning
ducts, which causes the brush 2 to jump free. The pro-
jection 3 can also be made of a nylon bar or a plastic
cap can be put onto a metal peg, so that scratching of
the air-conditioning ducts will not occur. The projection
3 can also be attached with a conventional type of glue.
[0016] The outer sleeve 1f, on the opposite end of the
driving axle 1, has an external thread for the blocking
element 4.
[0017] The retainer 5c, used to prevent the longitudi-
nal movement of the adapting piece 5 of the brush 2 in
at least one direction, is on the outer surface 5b of the
adapting piece 5. This retainer 5c is a stop, which is
formed from two different outside diameters, between
which exists an intervening surface where the stop is
formed. The stopper 5d, which restricts the free rotation
of the brush 2, is located on the outer surface 5b of the
adapting piece 5.
[0018] The outer sleeve 1f and the adapting piece 5
can be produced from conventional metals using con-
ventional manufacturing techniques and machinery.
The stopper 5d of the adapting piece 5 can be made,
for example, using a wedge key which can be glued in
place.
[0019] A brush head formed in accordance with the
invention is assembled in the following way. The casing
1a is underneath the sleeve 1d, which is placed on the
end of the driving axle 1 and through which the end of
the axle 1b passes. Next, the bearing 1e is placed on
the axle 1b, after which the outer sleeve 1f is placed
against the bearing 1e. The outer sleeve 1f is attached
to the axle 1b in such a way that it cannot rotate using
the clamp 1g. In the figures, the clamp 1g is an Allen
screw. Next, the brush 2 is placed onto the outer sleeve
1f, such that the retainer 2c (stop) of the brush 2 comes
against the stop of the sleeve 1f. In placing the brush 2
on the sleeve 1f, the end of the clamp 1g must come
against the stopper 2d of the brush 2, so that the brush
2 is not able to rotate freely. Lastly, the blocking element
4 is turned onto the end of the outer sleeve 1f on the
external thread, so that the brush 2 is locked in place.
The bearing 1e reduces the parallel stress exerted on
the driving axle 1 and facilitates the rotation of the brush
2. The blocking element 4 can be made using a conven-
tional method, for example, out of plastic.
[0020] It is easy to change the brush 2. First, the
blocking element 4 is unscrewed manually, the brush is
pulled away and replaced with a new brush. After this,

3 4



EP 1 031 296 B1

4

5

10

15

20

25

30

35

40

45

50

55

the blocking element 4 is screwed back on manually.
The blocking element 4 does not become unscrewed
because the brush 2 and the outer sleeve 1f rotate to-
gether as one, so that the blocking element 4 is not sub-
ject to the force of rotation.
[0021] A mechanism formed in accordance with the
invention is used in the same way as other previous con-
ventional air-conditioner duct cleaning brushes.
[0022] It is evident to a person skilled in the art, that
the invention is not limited to the accompanying embod-
iments, but that it may vary within the scope of the idea
of the invention as defined in the accompanying claims.
As one of the alternative modifications, it can be men-
tioned that the raw materials used can be other than
those previously suggested.

Claims

1. A brush mechanism designed especially for clean-
ing the inside of air-conditioning ducts comprising
a brush (2) and flexible driving axle (1) for rotating
the brush (2), the casing of said flexible driving axle
(1) containing an axle which has been designed to
rotate the brush (2), characterized in that the
brush (2) is at least partially overlapping the casing
of the driving axle (1).

2. A brush mechanism formed in accordance with
Claim 1, characterized in that the brush (2) is en-
tirely overlapping the driving axle (1).

3. A brush mechanism according to claim 1, charac-
terized in that, the brush (2) of which includes a
center part (2a), inside of which is a hole (2b), that
(2b) contains a retainer (2c), which prevents the lon-
gitudinal movement of the driving axle (1) of the
brush (2) in at least one direction.

4. A brush mechanism formed in accordance with
Claim 3, characterized in that the retainer (2c) is
formed from a stop which is inside of the hole (2b).

5. A brush mechanism formed in accordance with
Claim 4, characterized in that the smaller diameter
(2e) of the hole (2b) is essentially smaller than the
greater diameter (2f) of the hole (2b).

6. A brush mechanism formed in accordance with
Claim 3, characterized in that a stopper (2d),
which advantageously is a key slot, is inside of the
hole (2b).

7. A brush mechanism formed in accordance with
Claim 3, characterized in that a projection (3) is in
the center part (2a) of the brush (2).

8. A brush mechanism formed in accordance with

Claim 7, characterized in that the projection (3) is
formed onto the center part (2a), from which it es-
sentially extends outwards and is comprised of a
peg which is attached to the center part (2a).

9. A brush mechanism formed in accordance with any
of the Claims 1-8, characterized in that it compris-
es an adapter (5), on the outer surface (5b) of which
is a retainer (5c) in order to prevent the longitudinal
movement of the adapting piece (5) of the brush (2)
in at least one direction.

10. A brush mechanism formed in accordance with
Claim 9, characterized in that there is a stopper
(5d) on the outer surface (5b) of the adapter (5) in
order to prevent the unrestricted rotation of the
brush (2).

Patentansprüche

1. Ein Bürstenmechanismus, der besonders für die
Reinigung von den Klimaanlagenkanälen an der In-
nenseite geplant worden ist, der eine Bürste (2) und
eine schmiedige Treibachse (1) zur Umdrehung
von der Bürste (2) umfasst, das Einkapseln von der
erwähnten schmiedigen Treibachse (1), das eine
Achse enthält, die zum Umdrehenvon der Bürste (2)
geplant worden ist, dadurch gekennzeichnet,
dass die Bürste (2) sich wenigstens teilweise weiter
als das Einkapseln von der Treibachse (1) reicht.

2. Ein Bürstenmechanismus nach dem Patentan-
spruch 1, dadurch gekennzeichnet, dass die Bür-
ste (2) sich gänzlich weiter als die Treibachse (1)
reicht.

3. Ein Bürstenmechanismus nach dem Patentan-
spruch 1, dadurch gekennzeichnet, dass die Bür-
ste (2) dessen einen Zentrumteil (2a) enthält, inner-
halb von welchem sich eine Öffnung (2b) und ein
Halter (2c) befinden, der die Längsrichtungsbewe-
gung von der Treibachse (1) der Bürste (2) wenig-
stens in einer Richtung verhindert.

4. Ein Bürstenmechanismus nach dem Patentan-
spruch 3, dadurch gekennzeichnet, dass der Hal-
ter (2c) aus einem Stopper gebildet worden ist, die
sich innerhalb der Öffnung (2b) befindet.

5. Ein Bürstenmechanismus nach dem Patentan-
spruch 4, dadurch gekennzeichnet, dass der klei-
nere Durchschnitt (2e) der Öffnung (2b) wesentlich
kleiner als der grössere Durchschnitt (2f) der Öff-
nung (2b) ist.

6. Ein Bürstenmechanismus nach dem Patentan-
spruch 3, dadurch gekennzeichnet, dass der
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Stopper (2d), der mit Vorteil eine Keilnute ist, sich
innerhalb der Öffnung (2b) befindet.

7. Ein Bürstenmechnismus gebildet nach dem Paten-
tanspruch 3, dadurch gekennzeichnet, dass in
dem Zentrumteil (2a) der Bürste (2) eine Armaus-
legung (3) ist.

8. Ein Bürstenmechanismus nach dem Patentan-
spruch 7, dadurch gekennzeichnet, dass die Ar-
mauslegung (3) an dem Zentrumteil (2a) so gebildet
worden ist, dass sie sich davon wesentlich aus-
wärts reicht und einen Zapfen umfasst, der an dem
Zentrumteil (2a) befestigt ist.

9. Ein Bürstenmechanismus nach irgendeinem von
den Patentansprüchen 1-8, dadurch gekenn-
zeichnet, dass es einem Adapter (5) umfasst, auf
dessen äusserer Seite (5b) ein Halter (5c) ist, um
die Bewegung des Adapterstücks (5) der Bürste (2)
in der Längsrichtung wenigstens in einer Richtung
zu verhindern.

10. Ein Bürstenmechanismus nach dem Patentan-
spruch 9, dadurch gekennzeichnet, dass es auf
der äusseren Seite (5b) des Adapters (5) einen
Stopper (5d) gibt, um die unbegrenzte Bewegung
der Bürste (2) zu verhindern.

Revendications

1. Un mécanisme de brosse conçu spécialement pour
le nettoyage de l'intérieur des conduits de climati-
sation, comprenant une brosse (2) et un arbre de
transmission (1) pour la rotation de la brosse (2), le
boîtier dudit arbre de transmission (1) contenant un
arbre qui a été conçu pour faire tourner la brosse
(2), caractérisé en ce que la brosse (2) dépasse
au moins partiellement le boîtier de l'arbre de trans-
mission (1).

2. Un mécanisme de brosse constitué conformément
à la revendication 1, caractérisé en ce que la bros-
se (2) dépasse entièrement l'arbre de transmission
(1).

3. Un mécanisme de brosse suivant la revendication
1, caractérisé en ce que la brosse (2) comprend
une partie centrale (2a), à l'intérieur de laquelle il y
a une ouverture (2b) contenant une butée (2c) qui
empêche le mouvement longitudinal de l'arbre de
transmission (1) de la brosse (2) dans au moins une
direction.

4. Un mécanisme de brosse constitué conformément
à la revendication 3, caractérisé en ce que la butée
(2c) est formée d'un arrêt qui se trouve à l'intérieur

de l'ouverture (2b).

5. Un mécanisme de brosse constitué conformément
à la revendication 4, caractérisé en ce que le plus
petit diamètre (2e) de l'ouverture (2b) est essentiel-
lement plus petit que le diamètre plus grand (2f) de
l'ouverture (2b).

6. Un mécanisme de brosse constitué conformément
à la revendication 3, caractérisé en ce que l'arrêt
(2d), qui avantageusement est une entrée de ser-
rure, est à l'intérieur de l'ouverture (2b).

7. Un mécanisme de brosse constitué conformément
à la revendication 3, caractérisé en ce qu'il y a une
projection (3) dans la partie centrale (2a) de la bros-
se (2).

8. Un mécanisme de brosse constitué conformément
à la revendication 7, caractérisé en ce qu'une
saillie (3) est formée sur la partie centrale 2a, de
laquelle elle s'étend essentiellement vers l'extérieur
et qui est constituée d'une cheville qui est fixée sur
la partie centrale 2a.

9. Un mécanisme de brosse constitué conformément
à l'une des revendications de 1 à 8, caractérisé en
ce qu'il comprend un adaptateur (5) sur la surface
extérieure (5b) duquel est située une butée (5c)
destinée à empêcher le mouvement longitudinal de
la pièce d'adaptation (5) de la brosse au moins dans
une direction.

10. Un mécanisme de brosse constitué conformément
à la revendication 9, caractérisé en ce qu'il y a un
frein (5d) sur la surface extérieure (5b) de l'adapta-
teur (5) pour empêcher la rotation sans restriction
de la brosse (2).
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