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Air-cleaning apparatus 

DESCRIPTION 

THIS SHEET HAS BEEN 
REPLACED 

The invention relates to an air-cleaning apparatus, especially an electrostatic air"' 

5 cleaning apparatus1 having a housing, in which an inlet nozzle and an outlet noz­

zle for an air .. current to be cleaned are provided, which is led to an air-cleaning 

unit being arranged in said housing, Wherin said housing of the air-cleaning ap­

paratus is column-like, and wherin said column-like housing comprises an essen­

tially air-tight outer sheath . 

10 Such an air-cleaning apparatus comprising an electrostatic separator equipment 

is known. The air to be cleaned is ionized in a gas ionizer in a high voltage field, 

so that the floating particles in the air put against a separating surface of a follow­

ing separator having also a high voltage field. The known electrostatic separator 

is arranged in a box .. fike housing having a cylindrical cross section with a notice-

15 able larger diameter than the gas ionizer arranged inside the apparatus. 

This above described electrostatic separator equipment as well as arr the other 

known air-cleaning apparatus are, due to their box-like housings, only capable of 

cleaning the lower air layers of a room, so that a cleaning of the upper air layers 

can be accomplished not at all or only very insufficiently. 

20 The known air-cleaning apparatus are capable of cleaning only a small amount of 

air per hour. This is caused by the fact that the known air-cleaning apparatus 

used in living spaces, business premises or restaurants must be built relatively 

compact, because most of the customers regard it as disturbing1 if, for example in 

their living room, a bulky box stood, which would be necessary with a known air-
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cleaning apparatus in order to accommodate the technical components neces­

sary for achieving an adequate cleaning performance. 

Due to the positioning of the known air...cleaning apparatus near to the floor, the 

employable power of a fan sucking in the air is relatively small, as otherwise the 

5 persons being in that room would be exposed to an unpleasant draught. 

Because of the compact construction of the known air-cleaning apparatus due to 

the above-mentioned reasons, only very poor sound isolation means can be em .. 

ployed, which is therefore capable only to absorb a small amount of the operating 

noises of the known air-cleaning apparatus. This once again leads to only a lim-

10 ited performance of the known air-cleaning apparatus. 

From DE~OS 35 28 591, there is known a column•like air conditioning device, the 

housing of which has an essentially air-tight outer sheath and is provided with an 

inlet and an outlet opening. The air conditioning device consists of a fan having 

on its pressure side an ion generator and an electric dust separator located on 

15 the feed side of the ion generator. The disadvantage of the known air condition­

ing device is that it only can be set.up in its horizontal direction, so that also with 

this device the afore.described disadvantages still occur. 

From DE-OS 39 21 387, there is known a box-tike air-cleaner havirig air inlet 

openings in its lateral surface. The air current being sucked in through one of 

20 these air inlets openings streams through an electric separating device using a 

corona discharge. 

From JP 60-114361 in Patents Abstracts of Japan, sect. C, vol.9 (1985), no. 260 

(C309), there is known an air-cleaning apparatus having air inlet and air outlet 

openings at both of its lateral surfaces, whereby the air current entering through 

25 the inlet opening passes through an electrostatic cleaning device. 
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Therefore, it is the object of the invention to further develop an air-cleaning appa­

ratus of the afore-mentioned type in order to reach a high cleaning power despite 

of a compact construction. 

This object is achieved according to the invention in that said inlet nozzle for said 

5 air-current to be cleaned is provided in a first front face of said column-like hous­

ing and the outlet nozzle is provided in the other front face of said column-like 

housing, that said air·.cleaning unit provided in said column-like housing is formed 

tube-like, that an inlet opening of said air-cleaning unit is provided at one of its 

front faces and is aligned with said inlet nozzle of said column-like housing, and 

10 that an outlet opening of said air-cleaning unit is provided at its other front face 

and is aligned with said outlet nozzle of said column-like housing of said air­

cleaning apparatus. 

Advantageous embodiments of the invention are given in the dependent claims. 

By way of ths inventive measures, there is provided in a highly advantageous 

15 manner an air-cleaning apparatus, which excels in its exceptional low noise op­

eration and its aesthetic shape. The straight course of flow of the air current, 

which is achievable in an advantageous way by the inventive construction of the 

air cleaning apparatus, passing through the air-cleaning apparatus eliminates or 

reduces the appearance of turbulences in the course of flow. This yields in an ad-

20 vantageous manner that the air noise is minimal while operating the inventive air­

cleaning apparatus. Additionally, the straight air guidance achieved by the 

columnelike shape of the inventive air-cleaning apparatus yields the advantage of 

a very low flow resistance, so that in an advantageous manner a smaller fan 

power, compared to the known air-cleaning apparatus, is required to reach acer-

25 tain air-flow. This smaller fan power also contributes to the low noise of the inven­

tive air,cleaning apparatus, whereby the noise level of the inventive air-cleaning 

apparatus is typically in the range below 30 dBA. 
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A further advantage of the inventive air-cleaning apparatus is that, by means of 

the column-like shape of the housing, it is achieved that the inventive air-cleaning 

apparatus not regarded as a disturbing body in a room, but it is considered as 

prestigeous decoration element. The inventive provision of a closed outer sheath 

5 allows that the inventive air-cleaning apparatus in an advantageous manner can 

be provided with various decoration elements, for example a foil decor, a natural 

wood decor or a powder coating, so that the air-cleaning apparatus can be ex­

tremely easy adapted in an advantageous manner to the ambience of the room 

where it is located. 

10 The column-like shape of the inventive air-cleaning apparatus has furthermore 

the advantage that the air-cleaning apparatus can be very easily made longer this 

without having the effect of being optically disturbing or looking bulky. By the eas· 

ily possible elongation of the housing it is very easily possible to use a longer air~ 

cleaning unit, through which a higher cleaning degree is achieved in an very ad-

15 vantageous manner. Furthermore, the inventive column-like shape of the air­

cleaning apparatus allows to use an electrostatic air-cleaning unit which needs a 

lower high voltage for the ionization of debris than the known air-cleaning appara­

tus do. This has the advantage that the inventive air-cleaning apparatus sets free 

clearly less ozone than the known air-cleaning apparatus. 

20 A further advantageous embodiment of the invention provides that the inventive 

air-cleaning apparatus is built as a stand-alone apparatus, wherein the inlet noz­

zle is located at the upper end and the outlet nozzle at the lower end of the invenft 

tive airecfeaner apparatus. Such a measure has the advantage that the inventive 

air-cleaning apparatus allows in an advantageous manner to suck in air even 

25 from the upper areas of a room. 

Furthermore, the afore..described arrangement yields the advantage that the 

warm air gathering in the upper areas of a room is transported to the lower area, 

and reascends after pa$sing through the inventive air-cleaning apparatus and 
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leaving the lower nozzle. The counter-current built up in this way results in a re­

duction of the sinking velocity of particles being in the air of the room, so that 

even heavy particles can be gathered easily and reliably. 

A further advantageous embodiment of the invention provides that the rim surface 

5 of the air-cleaning apparatus surrounding the inlet nozzle has a rounded shape. 

This measure has the advantage that the flow-conditions in the area of the inlet 

nozzle are improved. 

A further advantageous embodiment of the invention provides that the inlet open .. 

ing of the air-cleaning unit of the inventive air-cleaning apparatus is arranged 

1 O spaced apart from the inlet nozzle of the housing inside the column-like housing 

of the air .. cleaning apparatus. Such a measure has the advantage that a current~ 

leading element positioned in the free space between the inlet nozzle of the 

column-like housing and the inlet opening is not visible from the outside and 

therefore does not affect the advantageous aesthetic impression of the inventive 

15 air-cleaning apparatus. 

A further advantageous embodiment of the invention provides that a light element 

is positioned in the space between the inlet nozzle of the column-like housing and 

the inlet opening. This has the advantage that the inventive air-cleaning appara­

tus can be used, beside its cleaning function, as a room lighting, too. 

20 Exemplary. embodiments of the invention are shown in the drawings and will be 

described in detail below. The drawings show: 

Figure 1 a first embodiment of an air-cleaning apparatus, 

· 25 Figure 2 a second embodiment of an air-cleaning apparatus, 
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Figure3 a third embodiment of an air-cleaner apparatus, 

and 

Figure 4 a part of the housing of the air..cleaner apparatus. 

The first embodiment of an air-cleaning apparatus 1 shown in Figure 1 comprises 

5 a column-like housing 2 with a circular, oval or polygonal crossmsection, having 

an essentially air-tight outer sheath 2a. 

The housing 2 can be mounted on a foot, especially by putting it on the foot, or it 

can have holding elements for attaching the housing 2 of the air..cleaning appara .. 

tus 1 to a wall and/or on the ceiling of a room, especially of a living room. 

1 O In a first front face 2' of the column-like housing 2 there is an inlet nozzle 3, 

through which an air current L to be cleaned is sucked in from the environment of 

the air-cleaning apparatus 1. Viewed in the flow direction of the air current L 

sucked in, the inlet nozzle 3 is followed by an electrostatic air..cleaning unit 10, 

which is preferably spaced apart from the inlet nozzle 3, and which is built 

15 column-like or tube-like. An inlet opening 11 is arranged in a first front face 1 O' of 

the electrostatic air-cleaning unit 10 and is aligned with the inlet nozzle 3 of the 

column-like housing 2 of the air-cleaning apparatus 1. For this reason, the air cur­

rent L sucked in through the inlet nozzle 3 does not exhibit turbulence and it 

therefore can enter the electrostatic air-cleaning unit 10, the exact construction of 

20 which is of no interest for the following description, almost without any noise. 

After the air current L has passed the electrostatic air-cleaning unit 10, the thus 

cleaned air current leaves the air-cleaning unit 10 through an outlet opening 12 

provided in a second front face 10" of the air~cleaning unit 10. The outlet opening 

12 of the column-like air-cleaning unit 10 is in an advantageous manner aligned 
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with an outlet nozzle 4 of the column-like housing 2 of the air-cleaning apparatus 

1. For this reason, there is an essentially straight flow of the air current in this re­

gion, too. In a space 5 between the outlet opening 12 of the column~like air .. 

cleaning unit 10 and the outlet nozzle 4 of the column-like housing 2 there is a 

5 fan unit 6 having a radial or an axial blower for effecting the above-mentioned 

flow of the air current L to be cleaned. 

The air-cleaning apparatus 1 described above excels in a very low noise level1 as 

the air current L passing through the air-cleaning column 1 is, due to its essen­

tially straight guidance, well~esigned seen from an aerodynamic point of view 

10 and almost without any turbulence. For this reason, the air-cleaning apparatus 1 

produces very little air noise. As the air-cleaning apparatus 1 has a very low flow 

resistance1 a fan unit 6 having a smaller power consumption than the ones re~ 

quired in conventional air-cleaning apparatus in order to suck in the same amount 

of air is sufficient in an advantageous way. In a reduction to practice of the d~ 

15 scribed embodiment, being 1.4 metres long and having a radius of 8.5 cm, a 

noise level has been measured which was below 30 dBA. 

The column-like construction of the air-cleaning apparatus 1 has the advantage 

that in an especially advantageous manner noise reduction elements 15, 16 can 

be provided especially easy in the apparatus 1, bringing forth a further reduction 

20 of the noise level created by the operation of the described air-cleaning appara­

tus 1. The first noise reduction element 15, being provided in a space 5' between 

the inlet nozzle 3 of the housing 2 and the inlet opening 11 of the air-cleaning unit 

10, effects in an advantageous manner a dampening of the flow noise of the air 

current L being sucked into the air-cleaning column as well as of the operating 

25 noise of the electrostatic air.;.cleaning unit 10. In a corresponding way, the second 

noise reduction element 16, being provided in the lower space 5 of the column­

like housing 2 between the fan unit 6 and the outlet nozzle 4, dampens the flow 

noise of the cleaned air current R leaving the air-cleaning apparatus 1 as well as 

of the operating noise of the fan unit 6 and the electrostatic cleaning unit 10. 
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A further enhancement of the advantageous properties of the described air­

cfeaning apparatus 1 is achieved by rounding the rim surface 9 of the housing 2 

surrounding the infet nozzle 3. This measure effects in an advantageous manner 

not only that an optimized flow of the afr current l entering in the air nozzle 3 is 

5 achieved. Furthermore, this construction effects that in the environment of the air­

cleaning apparatus 1 air is not only sucked in from the region above the infet 

nozzle 3, but also from an environment reaching several tens of centimetres be­

low the inlet nozzfe 3. 

In the space 5' being situated below the infet nozzle 3 preferably a guide element 

1 O 20 for the air current is arranged, which in an advantageous way enhances the 

flow velocity of the air current Lin this region, thereby preventing the deposition­

ing of debris on the inner surface of the housing 2 in front of the air-cleaning unit 

10. It is especially advantageous if the current guide element 20 is provided with 

a lighting element 21. The air-cleaning apparatus 1 thus constructed is capable of 

15 performing a dual function, i.e. it can operate as an air cleaner as well as an light­

ing device. Furthermore, it is possible, as shown by the second embodiment of 

Figure 2, to provide the air-cleaning apparatus 1 instead of the current guide ele .. 

ment 20 only with a lighting element 21' if one is willing not to employ the advan­

tageous properties of the current guide element 20. 

20 In the description given above, it was assumed the inlet nozzle 3 is arranged at 

the upper end of the column and the outlet nozzle 4 is arranged at the lower end 

ther~of. In principle, it is possible to reverse the arrangement of the two nozzles 3 

and 4, but the described arrangement has the advantage that, due to the guiding 

of the air current L to be cleaned from top to bottom, mainly the warm air being lo-

25 cated in the upper region of the room is sucked in and is led through the column­

like air-cleaning apparatus 1 down to the lower region of the room, from which it 

starts to ascend again. The air current produced thereby reduces in an advanta .. 

geous way the sinking velocity of particles being present in the air, especially of 
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heavier particles. Due to this, the heavier particles can be better sucked in and · 

cleaned therefore more efficiently. 

In respect to the construction of the first embodiment of the air-cleaning appara­

tus shown in Figure 1, it must be stated that in the region of the inlet nozzle 3 

5 mechanical filter means (not shown) can be provided. Furthermore, it is possible 

to provide the inlet opening 12 of the air-cleaning unit 10 with a protective mesh 

17. A corresponding protectiv mesh 19 can optionally be arranged in the region of 

the outlet nozzle 4, too. 

The column-like construction of the housing 2 of the air-cleaning apparatus 1 has 

1 O furthermore the advantage that by this measure it is easily possible to arrange all 

the equipment which is necessary for the operation of the air. .. cleaning apparatus 

(not shown in Figure 1) in the housing 2 itself, without being visible from the outm 

side. For this reason the aesthetic impression of the air-cleaning apparatus 1 is 

not disturbed. For example, a receiving element of a remote control unit allowing 

15 the air-cleaning apparatus to be conveniently controlled can be integrated in the 

housing2. 

The air-cleaning apparatus 1' depicted in Figure 3 has in principle the same of 

construction as the embodiments of Figures 1 and 2. For this reason, identical or 

similar parts are designated with the same reference numerals. The main differ-

20 ence between these two air-cleaning apparatus 1, 1' is given by the fact that in 

the region of the outlet nozzle 4 of the air-cleaning apparatus 1' a filter unit 30 is 

arranged. Preferably this filter unit 30 is constructed as a carbon filter and/or as 

an ozone filter. Furthermore, the filter unit 30 can have an element for the release 

of a deodorizing substance. 

25 It must be stated that the described embodiments of the air.cleaning apparatus 1, 

1' only have a single air-cleaning unit 10, which is not absolutely necessary. 

Rather, it is possible to arrange two or more air..cleaning units 1 O in the housing 
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2, which are then preferably arranged parallel to each other. It is also possible to 

arrange the air-cleaning unit 10 spiral-like in the housing 2 in order to have a 

longer air path in the electrostatic air..eleaning unit 10 resulting in a higher degree 

of purification. It does not require any further mentioning that in the housing 2 two 

5 or more spiral-like air-cleaning units 1 O can be arranged. 

In Figure 4 a segment 40 is shown, which is suited in an especially advantageous 

manner for the construction of the housing 2 of the described air.cleaning appa­

ratus 1, 1 '. The segment-like construction of the housing 2 has the advantage that 

it facilitates an easy pre-mounting of the air-cleaning unit 1 O as well as the further 

10 equipment co-operating with the air-cleaning unit 10, i.e. before the housing 2 is 

put around such pre-fabricated components. Each of the at least two segments 

40 of the housing 2 has on its two longitudinal edges connecting elements 41 a, 

41 b for putting together the two segments 40 to form the housing 2. It is of advan­

tage that the first connecting element 41a is formed like a hookelike protrusion 42 

15 and that the adjacent connecting element 41 b of the following segment is an ele­

ment 43 formed complementary to the hook-form of the first connecting element 

41a and engaging the hook-like protrusion. 
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1. An air-cleaning apparatus, especially an electrostatic air~cleaning apparatus, 

having a housing, in which an inlet nozzle (3) and an outlet nozzle (4) are pro­

vided for an air-current (L) to be cleaned, which is led to an air-cleaning unit 

5 (10) being arranged in said housing, wherein said housing (2) of said air­

cleaning apparatus (1; 1') has a columnmlike shape, and wherein said column­

like housing (2) comprises an essentially air .. tight outer sheath (2a), ch~rac­

terized in that said inlet nozzle (3) for said air-currents (L) to be cleaned is 

provided in a first front face (2') of said column-like housing (2) and the outlet 

1 O nozzle ( 4) is provided in the other front face (2") of said column-like housing 

(2), that said air-cleaning unit (10) provided in said column-like housing (2) is 

formed tube .. like, that an inlet opening (11) of said air-cleaning unit (10) is 

provided at one of its front faces (10'} and is aligned with said inlet nozzle (3) 

of said column-like housing (2), and that an outlet opening (12) of said air-

15 cleaning unit (10) is provided at its other front face (10") and is aligned with 

said outlet nozzle (4) of said column-like housing (2) of said air-cleaning ap­

paratus (1; 1'}. 

2. The air-cleaning apparatus acc0rding to claim 1, characterized in that said in­

let nozzle (3) is provided in the upper one (2') of said two front faces (2'; 2") of 

20 said column-like housing (2) of said air-cleaning apparatus (1; 1'). 

3. The air.-cleaning apparatus according to one of claims 1 or 2, characterized in 

that a rim face (9) of said column-like housing (2) surrounding said inlet noz~ 

zle (3) has a rounded shape. 

I llllllt 1111111111111111111111 
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4. The air-cleaning apparatus according to one of claims 1-3, characterized in 

that said inlet opening (11) of said air-cleaning unit (10) is spaced apart, in 

the flow direction of said air current (L), from said inlet nozzle (3). 

5. The air-cleaning apparatus according to one of claims 1 to 4, characterized in 

5 that a current guide element (20) is provided in front of said inlet opening (11) 

of said air-cleaning unit (10). 

6. The airmcleaning apparatus according to one of claims 1 to 5, characterized in 

that a lighting element (21) is provided in a space (5') of said housing (2) be­

tween said inlet nozzle (3) and said inlet opening (11). 

10 7. The air-cleaning apparatus according to one of claims 1to6, characterized in 

that a noise reduction element (15) is mounted at least between said inlet 

nozzle (3) of said housing (2) and said inlet opening (11) of said air-cleaning 

unit (10). 

8. The air-cleaning apparatus according to one of claims 1to7, characterized in 

15 that a noise reduction element (16) is mounted at feast between said outlet 

nozzle (4) of said housing (2) and said outlet opening (12) of said air-cleaning 

unit(10). 

9. The air ... cleaning apparatus according to one of claims 1 to 8, characterized in 

that a fan-unit (6) is provided in front of said outlet nozzle (4) of said cofumn .. 

20 like housing (2). 

10. The air-cleaning apparatus according to one of the proceeding claims, char­

acterized in that said outlet opening (12) of said air-cleaning unit (10) is 

I lllllll llllll llllHllll 111111 
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spaced apart, in the flow direction, from said outlet nozzle (4) of said column­

like housing (2) of said air-cleaning apparatus (1; 1'). 

11. The air-cleaning apparatus according to one of claims 1 to 10, characterized 

in that a filter unit (30) is provided in said housing (2) of said air-cleaning ap-

5 paratus (1 '). 

12. The air-cleaning apparatus according to claim 11, characterized in that said 

filter unit (30) is a carboh filter and/or an ozone filter. 

13. The air-cleaning apparatus according to one of the proceeding claims, char­

acterized in that an element for the release of a deodorising substance is pro-

10 vided in said housing (2) of said air .. cleaning unit (1 ). 

14. The air-cleaning apparatus according to claims 1 to 13, characterized in that 

said air-cleaning unit (10) is an electrostatic air-cleaning unit. 

15. The air-cleaning apparatus according to one of the proceeding claims, char­

acterized in that said column-like housing (2) of said air-cleaning apparatus 

15 (1; 1 ') has a circular, oval or polygonal cross section. 

16. The air-cleaning apparatus according to one of the proceeding claims, char­

acterized in that said column-like housing (2) of said air-cleaning apparatus 

(1; 1 ') is mountable on a foot. 

17. The air-cleaning apparatus according to claims 1 to 16, characterized in that 

20 holding elements are provided on said housing (2) of said air-cleaning 

111111111111111111111111111111 
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apparatus (1), by which said housing (2) of said air-cleaning apparatus (1; 1') 

can be fixed on a wall and/or a ceiling, especially of a living room. 

18. The air-cleaning apparatus according to one of the proceeding claims, char­

acterized in that at least two of said air-cleaning units (10) are provided ih 

5 said housing (2). 

111111111111111111111111111111 
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