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(54) Title: A VACUUM CLEANER WITH IMPROVED OPERATIONAL PERFORMANCE

Figure 1

(57) Abstract: The present invention relates to a vacuum cleaner (1) com-
prising a body (2), a dirt collecting chamber (3) that is disposed in the

body (2), a motor (4) that is disposed in the body (2) and that has a suc-
1 tion inlet (5), and an air channel (6) that is arranged on the suction inlet
(5), with one end of the air channel (6) opening to the suction inlet (5) and
v the other end thereof opening to the dirt collecting chamber (3).
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Description
A VACUUM CLEANER WITH IMPROVED OPERATIONAL PERFORMANCE

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

The present invention relates to a vacuum cleaner wherein the air flow or
the vacuum effect created by the motor is delivered to the dirt collecting
chamber by means of an air channel opening to the motor suction inlet.
Especially in vacuum cleaners with dust bag, the circuit board, where on
the power electronics and the control unit are disposed, heats up due to
the operation of the motor. On the circuit board heat exchangers providing
the cooling of the circuit board are provided. For an efficient cooling
operation, the heat exchanger should be disposed at a position subjected
to an air flow. However, disposing the heat exchanger at a position on the
air flow provided by the motor may adversely affect the operational
performance of the vacuum cleaner and moreover may cause the vacuum
cleaner to operate in a noisier manner. It is a desired feature that the
circuit board is cooled without adversely affecting the operation of the
vacuum cleaner and increasing the noise level.

In the state of the art European Patent Application No. EP2077089, a
vacuum cleaner is disposed, that comprises a heat exchanger disposed at
the exhaust outlet and providing the cooling of the circuit board.

In the state of the art United States Patent Application No.
US2008047091, a vacuum cleaner is disclosed, that comprises a vortex
stabilizer stabilizing the vortexes generated at the motor suction port.

In the state of the art Japanese Patent Application No. JP2000316766, a
vacuum cleaner is disposed, that comprises a wall arranged at the inlet of
the air channel and eliminating the vortexes generated in the air flow.

The aim of the present invention is the realization of a vacuum cleaner
wherein the circuit board controlling the same is efficiently cooled.

The vacuum cleaner realized in order to attain the aim of the present
invention, explicated in the first claim and the respective claims thereof,
comprises at least one opening that is arranged at the upper wall of the air
channel, whereon the motor suction inlet is arranged, and a heat
exchanger that passes through the opening as connected to the circuit

board and that provides the cooling of the circuit board.
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In an embodiment of the present invention, the heat exchanger extends up
to the motor suction inlet and eliminates the vortexes generated at the
suction inlet. Thus, a linear air flow is obtained in the air channel.

In another embodiment of the present invention, the heat exchanger has at
least one plate extending into the air channel. More than one plate can be
used in order to increase the surface area of the heat exchanger, in
contact with the cool air inside the air channel.

In another embodiment of the present invention, the heat exchanger is
produced from metal material. For an efficient heat transfer, the heat
exchanger is preferably produced from aluminum as the state of the heat
exchangers.

In another embodiment of the present invention, by means of a gasket that
is disposed on the edges of the opening and that fills the gap between the
opening and the plates of the heat exchanger, the air flow rate in the air
channel is prevented from decreasing.

By means of the present invention, the circuit board is efficiently cooled by
means of the heat exchanger that is disposed on the air channel through
which cool air is taken into the vacuum cleaner. Thus, in cases of long
usages or in case the circuit board is subjected to excessive load, the
performance of the vacuum cleaner is prevented from decreasing.

The vacuum cleaner realized in order to attain the aim of the present
invention is illustrated in the attached figures where

Figure 1 —is the cross-sectional view of a vacuum cleaner.

Figure 2 — is the cross-sectional view of a vacuum cleaner in an
embodiment of the present invention.

Figure 3 - is the cross-sectional view of a vacuum cleaner in a different
embodiment of the present invention.

Figure 4 - is the perspective view of the circuit board in another
embodiment of the present invention.

The elements illustrated in the figures are numbered as follows:

1. Vacuum cleaner

2. Body

3. Dirt collecting chamber
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[0019]

[0020]

[0021]

[0022]

. Motor
. Suction inlet
. Air channel

. Gircuit board

o N OO o b

. Opening

9. Heat exchanger

10. Plate

11. Gasket

The vacuum cleaner (1) comprises a body (2), a dirt collecting chamber (3)
that is disposed in the body (2), a motor (4) that is disposed in the body (2)
and that has a suction inlet (5), and an air channel (6) that is preferably
arranged on the suction inlet (5), with one end of the air channel (6)
opening to the suction inlet (5) and the other end thereof opening to the
dirt collecting chamber (3) (Figure 1).

In the vacuum cleaner (1), the air inside the air channel (6) is sucked into
the suction inlet (5) as the motor (4) is operated. As one end of the air
channel (6) opens into the dirt collecting chamber (3), a vacuum effect is
generated in the dirt collecting chamber (3). The user carries out the
cleaning process by means of the hose (not shown in the figures)
connected to the dirt collecting chamber (3).

The vacuum cleaner (1) of the present invention comprises a circuit board
(7) that is disposed on the air channel (6), at least one opening (8) that is
arranged on the upper wall of the air channel (6), and a heat exchanger (9)
that extends through the opening (8) into the air channel (6) as connected
to the circuit board (7) and that provides the cooling of the circuit board (7)
(Figure 2).

In the vacuum cleaner (1) of the present invention, the circuit board (7) is
positioned over the air channel (6) where the motor (4) suction inlet (5) is
arranged. By means of the opening (8) opening to the upper wall of the air
channel (6), the heat exchanger (9) used for cooling the circuit board (7)
extends into the air channel (6). The motor (4) rotates at high speeds and
sucks in the air in the air channel (6) through the suction inlet (5). Thus, a

high-speed air flow is created in the air channel (6). Moreover, the air
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[0023]

[0024]

[0025]

sucked from the air channel (6) is relatively cooler since it does not pass
through the motor (4) yet. The heat generated on the circuit board (7) is
transferred onto the heat exchanger (9). As the motor (4) is operated, a
cool air flow is obtained in the air channel (6) and heat transfer is realized
between the surfaces of the heat exchanger (9) and the air flow. Thus, the
heat exchanger (9) with the surface thereof being cooled draws more heat
from the circuit board (7), thereby providing the cooling of the circuit board
(7).

In an embodiment of the present invention, the heat exchanger (9) extends
up to the suction inlet (5) through the air channel (6) and prevents the
formation of turbulence at the suction inlet (5). As the motor (4) is
operated, a vortex-like air flow is generated at the suction inlet (5) due to
the rotor rotating at high speeds around itself in the motor (4). By means of
the heat exchanger (9) extending up to the suction inlet (5), the vortexes at
the suction inlet (5) are eliminated or reduced into smaller vortexes. Thus,
a linear air flow is created inside the air channel (6) from the dirt collecting
chamber (3) towards the suction inlet (5). This both improves the
operational performance of the vacuum cleaner (1) and reduces the noise
level of the vortexes.

In another embodiment of the present invention, the heat exchanger (9)
comprises at least one plate (10) extending into the air channel (6). The
heat exchanger (9) is fixed onto the electronic components heating up on
the circuit board (7). Preferably a paste increasing the heat transfer is
used between the electronic components and the heat exchanger (9). In
order to increase the heat transfer with the cool air inside the air channel
(6), the area of the surface of the heat exchanger (9) in contact with the
cool air should be increased. On the upper wall of the air channel (6) there
are openings (8) as much as the plates (10) on the heat exchanger (9) and
the plates (10) pass through the openings (8) and extend into the air
channel (6).

In another embodiment of the present invention, the heat exchanger (9) is
produced from metal material. The heat transfer is maximized by using a

metal with high thermal conductivity coefficient as the heat exchanger (9).
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[0027]

In another embodiment of the present invention, the vacuum cleaner (1)
comprises a gasket (11) that is disposed at the edge of the opening (8)
and that provides leak-proofing of the air channel (6). By means of the
gasket (11), the air flow rate inside the air channel (6) is prevented from
decreasing.

In the vacuum cleaner (1) of the present invention, by means of the
opening (8) arranged on the upper wall of the air channel (6), the heat
exchanger (9) providing the cooling of the circuit board (7) can be
positioned so as to be inside the air channel (6) and to be in contact with
the cool air. Moreover, as the plates (10) of the heat exchanger (9) extend
up to the motor (4) suction inlet (5), a relatively linear air flow is provided in

the air channel (6) and moreover the noise level is decreased.
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Claims

1.

A vacuum cleaner (1) comprising a body (2), a dirt collecting chamber (3) that
is disposed in the body (2), a motor (4) that is disposed in the body (2) and that
has a suction inlet (5), and an air channel (6) that is preferably arranged on the
suction inlet (5), with one end of the air channel (6) opening to the suction inlet
(5) and the other end thereof opening to the dirt collecting chamber (3),
characterized by

- a circuit board (7) that is disposed on the air channel (6),

- at least one opening (8) that is arranged on the upper wall of the air channel
(6), and

- a heat exchanger (9) that extends through the opening (8) into the air channel
(6) as connected to the circuit board (7) and that provides the cooling of the
circuit board (7).

A vacuum cleaner (1) as in Claim 1, characterized by the heat exchanger (9)
that extends up to the suction inlet (5) through the air channel (6) and prevents
the formation of turbulence at the suction inlet (5).

A vacuum cleaner (1) as in Claim 1 or 2, characterized by the heat exchanger
(9) that has at least one plate (10) extending into the air channel (6).

A vacuum cleaner (1) as in Claim 1 or 2, characterized by the heat exchanger
(9) that is produced from metal material.

A vacuum cleaner (1) as in any one of the above claims, characterized by a
gasket (11) that is disposed at the edge of the opening (8) and that provides

leak-proofing of the air channel (6).
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