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(54) AIR FILTER UNIT

(57) The present invention relates to an air filter unit
(10) for purifying air. The air filter unit comprising: a filter
body (20) extending along an axis A; a first filter frame
(30) and a second filter frame (40) arranged on opposite
ends of said filter body (20), each of said first (30) and
second filter frame (40) comprising four elongated frame
members (50) turnably secured to each other, wherein

said four elongated frame members (50) are turnably se-
cured to each other such that said filter body (20) could
be arranged in a first and a second state. The first state
is such that the filter body is folded to reduce the volume
of the filter unit and the second state is such that the filter
body is assembled.
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Description

Technical field

[0001] The present invention relates to an air filter unit
for purifying air.

Background

[0002] Air filter units are used for cleaning indoor air
from pollutants. Conventional air filter units comprise a
filter arranged to filter an air flow produced by a fan,
whereby air-borne particles and other impurities are re-
moved from the air.
[0003] Unfortunately, the filters that are commercially
available for use in air purifier devices have a number of
shortcomings. First, in order not to limit the flow of air and
provide the desired purification, the filter must have a
significant area and consequently a considerable size
which makes it relatively expensive to transport and store
replacement filters due to the bulky design.
[0004] It is therefore desirable to develop an air filter
which, while still providing the desired purification, alle-
viates the difficulties of shipping and storing the replace-
ment filters.

Summary of the invention

[0005] The present invention relates to an air filter unit
that to at least some extent eliminates or reduces the
drawbacks mentioned above.
[0006] To better address one or more of these con-
cerns, an air filter unit having the features defined in the
independent claim is provided. Preferable embodiments
are defined in the dependent claims.
[0007] The air filter unit according to the invention com-
prises:

a filter body extending along an axis A, and
a first filter frame and a second filter frame arranged
on opposite ends of said filter body, each of said first
and second filter frame comprising four elongated
frame members turnably secured to each other,
wherein said four elongated frame members are
turnably secured to each other such that said filter
body could be arranged in a first and a second state,
wherein the first state is such that the filter body is
folded to reduce the volume of the filter unit and the
second state is such that the filter body is assembled.

[0008] The air filter unit according to the invention is
based on the idea of structurally dividing the air filter unit
into a filter body, a first filter frame and a second filter
frame. The first and second filter frame, each having four
elongated frame members turnably secured to each oth-
er, arranged in opposite ends of the filter body enables
the filter unit to be folded and thereby reduce the overall
volume of the air filter unit which facilitates the transport

since the volume is reduced considerably.
[0009] According to one embodiment, the filter body,
the first filter frame and the second filter frame in the
second state have a rectangular cross section transverse
to axis A. This embodiment is very favorable since the
volume of this air filter unit is reduces considerably when
arranged in the first state.
[0010] According to one embodiment, the filter body
comprises four side walls that are rectangular and turn-
ably secured to each other along the sides parallel to axis
A. This embodiment provides a filter unit that is easy to
fold since all side walls are turnably secured to each oth-
er.
[0011] According to one embodiment, each elongated
frame member comprises a recess such that the frame
members are fitted to the corresponding side wall of the
filter body. The recess ensures that each elongated
frame members are correctly secured to the side walls
of the filter body when the air filter unit is assembled.
Advantages associated with modular based assembly is
minimizing cost, by reducing the number of parts and
savings in design and assembly time.
[0012] According to one embodiment, the elongated
frame members have a substantially rectangular shape
and are turnably connected to each other by a thin elastic
and / or flexible element in the inner corners of adjacent
frame members. This embodiment provides a less com-
plicated filter unit with the desired folding characteristics.
[0013] According to one embodiment, each of the first
and second filter frame is formed by a first and a second
substantially identical filter frame section, said first filter
frame section comprising two of the four elongated frame
members and said second filter frame section comprising
the remaining two of the four elongated frame members.
The first and second filter frame are structurally divided
into two substantially identical parts making the manu-
facturing and assembling of the air filter unit more effi-
cient.
[0014] According to one embodiment, the two elongat-
ed frame member of each filter frame section are con-
nected via a foldable element to be turnably connected
within a range of 90-180 degrees. The element ensures
a reliable and simple foldable connection between the
two frame members. The adjacent elongated frame
members of each filter frame section and the foldable
element are either formed as one single element or di-
vided into separate parts joined together during assembly
of the filter frame section.
[0015] According to one embodiment, the first and the
second filter frame section are connected via a turnable
coupling mechanism, turnable within a range of 0-90 de-
grees. The turnable coupling mechanism facilitates the
assembly of the first and second filter frame section to
each other.
[0016] According to one embodiment, each coupling
mechanism comprises a male part arranged on one of
the first or second filter frame section and a female part
arranged on the other filter frame section, wherein said
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male and female part are arranged to turnably secure
said first and second filter frame section to each other.
This embodiment of the coupling mechanism makes it
possible to manufacture the first and second frame sec-
tion separately and assembly the two sections to form
the turnable coupling between the sections.
[0017] According to an embodiment, each coupling
mechanism comprises a central hub arranged on one of
the first or second filter frame section (80), said central
hub define the axis of rotation for the coupling mecha-
nism. This embodiment provides a reliable coupling
mechanism that is turnable around the central hub.
[0018] According to an embodiment, wherein the cou-
pling mechanism furthermore comprises an arc-shaped
recess (150) extending around the central hub and a cor-
responding arc-shaped protrusion arranged on the other
filter frame section, wherein the arc shaped protrusion is
slidably arranged in the recess when the first and second
filter frame section are assembled.
[0019] According to an embodiment, the filter unit is a
disposable filter unit. Alternatively, the first and second
filter frame are reusable and the filter walls are disposa-
ble.
[0020] Further scopes of applicability of the present
invention will become apparent from the detailed descrip-
tion given below. However, it should be understood that
the detailed description and specific examples, while in-
dicating preferred embodiments of the invention, are giv-
en by way of illustration only, since various changes and
modifications within the scope of the invention will be-
come apparent to those skilled in the art from this detailed
description.
[0021] Hence, it is to be understood that this invention
is not limited to the particular component parts of the
device described. It is also to be understood that the ter-
minology used herein is for purpose of describing partic-
ular embodiments only, and is not intended to be limiting.
It must be noted that, as used in the specification and
the appended claim, the articles "a," "an," "the," and
"said" are intended to mean that there are one or more
of the elements unless the context clearly dictates oth-
erwise. Thus, for example, reference to "a unit" or "the
unit" may include several devices, and the like. Further-
more, the words "comprising", "including", "containing"
and similar wordings does not exclude other elements or
steps.

Brief Description of the Drawings

[0022]

Fig. 1 illustrates the air filter unit assembled and ar-
ranged in the second state, i.e. positioned for use in
an air purifier.
Fig. 2a illustrates a perspective view of one of the
first and second frame section in a first position.
Fig. 2b illustrates a perspective view of one of the
first and second frame section in a second position.

Fig. 3 illustrates an exploded view of the air filter unit.
Fig. 4 illustrates an exploded perspective view of a
second embodiment of the air filter unit according to
the invention.

Detailed description

[0023] The present invention will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which currently preferred embodiments
of the invention are shown. This invention may, however,
be embodied in many different forms and should not be
construed as limited to the embodiments set forth herein;
rather, these embodiments are provided for thorough-
ness and completeness, and to fully convey the scope
of the invention to the skilled person.
[0024] Fig. 1 illustrates an example of an air filter unit
10, which may be suitable for purifying air in indoor spac-
es. The air filter unit extend along a longitudinal axis A.
The air filter unit 10 has a box-like shape, optionally with
one or more rounded outer edges, and is designed to fit
in a corresponding air purifying device, not illustrated.
[0025] The air filter unit 10 has a substantially rectan-
gular cross-section transverse to axis A, as illustrated in
Figure 1.
[0026] The air filter unit 10 comprises three structural
parts: a filter body 20, in which the filter media is arranged,
a first filter frame 30 and a second filter frame 40.
[0027] The filter body 20 comprises four rectangular
side walls 60 being turnably secured to each other along
the sides parallel to axis A. One or more of the side walls
60 consist of filter media, or comprises a part formed of
a filter material, and extends circumferentially around the
filter body 30 such that an open interior is formed within
the filter body. Preferably all four side walls are made of
filter material to the maximize the filter area. In the illus-
trated embodiment the side walls have a substantially
constant wall thickness.
[0028] The first filter frame 30 is arranged on the top
side of the filter body 20, and the second filter frame 40
is arranged on the bottom side of the filter body 30 in the
illustrated embodiment. The first and second filter frame
supports the opposite ends of the filter body to provide
the desired structural strength of the air filter unit. The
first and second filter frame have substantially identical
design to reduce the number of different components in
the air filter unit.
[0029] Each filter frame 40 comprise four elongated
frame members turnably secured to each. The frame
members are substantially straight and has a length cor-
responding to the side walls of the filter unit. The frame
members of the filter frames are turnably connected to
each other around axes extending parallel to axis A in
each corner of the rectangular filter frame. Along the side
of the frame members facing the filter body a recess is
formed. The recess has a width corresponding to the
thickness of the side walls such that the filter frame during
assembly is fitted to the filter body.
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[0030] The air filter unit 10 is foldable by pushing the
diagonally opposite corners of the air filter unit to be
changed between the first and second state.
[0031] Both the first and second filter frame are formed
of two substantially identical filter frame sections 80. One
filter frame section arranged in a first position is illustrated
in figure 2a and in a second position in figure 2b.
[0032] The two elongated frame members 50 that to-
gether form the filter frame section 80 are connected with
each other via a foldable element 52 arranged in the po-
sition where the edge of the side walls of the filter meet
to turnably connect the two frame members. The elastic
element makes it possible to arrange the two frame mem-
bers in a positions where the angle α is within a range of
90-180 degrees, i.e. the frame members are arranged
perpendicular to each other or extend along one line.
[0033] Each filter frame comprises two substantially
identical filter frame sections 80, i.e. a first and a second
filter frame section. The two filter frame sections are turn-
ably connected to each other by one coupling mecha-
nisms 100 arranged in each end of filter frame sections.
[0034] The locking mechanism ensures that the first
filter frame section 80 and second filter frame section 90
are turnably coupled to each other to form said filter frame
(30,40). The coupling mechanism comprise a male con-
nector part 120 and a female connector part 130. The
male connector part is arranged on one of the adjacent
frame members and the female connector part on the
adjacent frame member to connect adjacent frame mem-
bers. An identical coupling mechanism is also arranged
in the opposite end of the filter frame sections 90. The
male and female connector part are arranged to turnably
secure and couple the first filter frame section with the
second filter frame section and form the filter frame
(30,40).
[0035] Each coupling mechanism comprises a central-
ly arranged hub 102 arranged in one end of the filter
frame section 80. The central hub defines the axis of
rotation for the coupling mechanism. The axis of rotation
is preferably arranged coaxially with the inner corner of
the side walls. Around the central hub, an arc-shaped
recess 104 extend and on the corresponding end of the
other filter frame section a corresponding arc-shaped
protrusion 106 is arranged such that, after assembly of
the two frame sections, the arc shaped protrusion is sli-
dably arranged in the recess.
[0036] The coupling mechanism furthermore compris-
es a second protrusion 108 intended to be arranged on
opposite side of the frame member as the first protrusion
106 to maintain and lock the adjacent frame member in
the assembled state in the coupling mechanism.
[0037] Hence, the air filter unit 10 may be foldable by
a single action (or movement) by the user, whereby fold-
ing the filter unit 10 is facilitated as a result of two movable
different filter frame sections. Separating the filter frame
into two structurally identical filter frame sections reduces
the number of different components during manufactur-
ing.

[0038] The embodiment of the first and second filter
frame section illustrated in fig. 2a and 2b, comprises a
snap-lock 160 is intended to lock the air filter unit in the
second assembled state ready for use. The snap-lock
comprises a protrusion that extend from the arc-shaped
recess 150 and a corresponding recess or hole 170 ar-
ranged in the arc-shaped male protrusion adapted to re-
ceive the locking protrusion and secure the first and sec-
ond filter frame section in the second state.
[0039] The two snap protrusions may be two release
buttons, and the filter frame may be divided into two parts
by pushing the two release buttons, which further facili-
tates removal of the filter frame from the air filter unit. In
the present embodiment, the pushing action performed
by the user both actuates the release buttons and pinches
(grabs) the filter frame for lifting it off from the air filter
unit, whereby reducing volume and the air filter unit is
foldable and more intuitive for the user.
[0040] Fig. 3 illustrates an exploded view of the air filter
unit 10 with the filter body 20 separated from the first filter
frame 30 and the second filter frame 40 to more clearly
illustrate the different parts of the air filter unit.
[0041] Fig. 4 illustrates an exploded view of a second
embodiment of the air filter unit 100 with the filter body
200 separated from the first filter frame 300 and the sec-
ond filter frame 400 to more clearly illustrate the different
parts of the air filter unit.
[0042] This second embodiment the air filter unit 10
has a less complex design and may be suitable for use
within smaller appliances for purifying air in smaller spac-
es such as for example a vehicle cabin. The air filter unit
extend along a longitudinal axis A and has the same box-
like shape with dimensions selected such that the filter
unit fit in a corresponding air purifying device. The air
filter unit 100 has a substantially rectangular cross-sec-
tion transverse to axis A and comprises a filter body 20,
a first filter frame 300 and a second filter frame 400 ar-
ranged on opposite sides of the filter body along axis A.
The filter body 200 comprises four substantially rectan-
gular side walls 600 formed by a folded filter media to
provide a filter body with a large filter area. The four side
walls are turnably secured to each other along the sides
parallel to axis A to prevent that air is leaking between
adjacent side walls. The side walls consist of filter media
and extends circumferentially around the filter body 30
and have a substantially constant wall thickness. The
filter media could have several layers of different mate-
rials in order to adapt the filter characteristics to the ex-
pected conditions where the filter is used.
[0043] The first and second filter frame supports the
opposite ends of the filter body to provide the desired
structural strength of the air filter unit. Each filter frame
comprises four frame members with substantially identi-
cal design to reduce the number of different components
in the air filter unit. The frame members are made of
sustainable paper or plastic material and are substantial-
ly rectangular with a length corresponding to the length
of the side walls, and a width corresponding to the width
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of the side walls. The frame members are turnably con-
nected to each other in the inner corners of adjacent
frame members to be turnable around axes extending
parallel to axis A in each inner corner of the filter frames.
This connection could be achieved by a thin elastic and
or flexible element 310 made of paper or a plastic mate-
rial. The air filter unit 100 is moved between the first and
second state by pushing the diagonally opposite corners
of the air filter unit.

Claims

1. An air filter unit (10; 100) for purifying air, said air
filter unit comprising:

a filter body (20; 200) extending along an axis A,
a first filter frame (30; 300) and a second filter
frame (40; 400) arranged on opposite ends of
said filter body (20; 200),
each of said first (30; 300) and second filter
frame (40; 400) comprising four elongated frame
members (50; 500) turnably secured to each
other,
wherein said four elongated frame members
(50; 500) are turnably secured to each other
such that said filter body (20; 200) could be ar-
ranged in a first and a second state, wherein
the first state is such that the filter body is folded
to reduce the volume of the filter unit and the
second state is such that the filter body is as-
sembled.

2. The air filter unit as defined in claim 1, wherein the
filter body (20; 200), the first filter frame (30; 300)
and the second filter frame (40; 400) in the second
state have a rectangular cross section transverse to
axis A.

3. The air filter unit as defined in claim 1, wherein the
filter body comprises four side walls (60; 600).

4. The air filter unit as defined in claim 3, wherein the
side walls (60; 600) are rectangular and turnably se-
cured to each other along the sides parallel to axis A.

5. The air filter unit as defined in claim 3 or 4, wherein
each elongated frame member (50) comprises a re-
cess (70) such that the frame members are fitted to
the corresponding wall (60) of the filter body (20).

6. The air filter unit as defined in claim 1, wherein the
elongated frame members (500) have a substantially
rectangular shape and are turnably connected to
each other by a thin elastic and / or flexible element
(310) in the inner corners of adjacent frame members
(500).

7. The air filter unit as defined in claim 1, wherein each
of the first and second filter frame is formed by a first
and a second substantially identical filter frame sec-
tion (80, 90), said first filter frame section (80) com-
prising two of the four elongated frame members
(50") and said second filter frame section (90) com-
prising the remaining two of the four elongated frame
members (50").

8. The air filter unit as defined in claim 7, wherein the
two elongated frame member of each filter frame
section are connected via a foldable element (100)
to be turnably connected within a range of 90-180
degrees.

9. The air filter unit as defined in claim 1, wherein the
first and the second filter frame section (80,90) are
connected via a turnable coupling mechanism (110),
said turnable coupling mechanism is turnable within
a range of 0-90 degrees.

10. The air filter unit as defined in claim 9, wherein each
coupling mechanism comprises a male part (120)
arranged on one of the first or second filter frame
section (80) and a female part (130) arranged on the
other filter frame section (90), wherein said male and
female part are arranged to turnably secure said first
and second filter frame section to each other.

11. The air filter unit as defined in claim 9 or 10, wherein
each coupling mechanism comprises a central hub
(140) arranged on one of the first or second filter
frame section (80), said central hub define the axis
of rotation for the coupling mechanism.

12. The air filter unit as defined in claim 11, wherein the
coupling mechanism furthermore comprises an arc-
shaped recess (150) extending around the central
hub and a corresponding arc-shaped protrusion ar-
ranged on the other filter frame section, wherein the
arc shaped protrusion is slidably arranged in the re-
cess when the first and second filter frame section
are assembled.

13. The air filter unit as any one of the preceding claims,
wherein the filter unit is a disposable filter unit.
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