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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention relates to a filter housing adapted to be mounted in an air
ventilation system.

BACKGROUND OF THE INVENTION

[0002] In air ventilation systems requiring high efficiency filters such as High-Efficiency
Particulate Air (HEPA) filters and other high efficiency filters, it is known to use filter housings
with some type mechanical clamping mechanism to secure and effectively clamp and seal the
filter within the filter housing. WO02012/134650 discloses a filter frame assembly, which
supports the filter and which is movably arranged in the filter housing, with an adjustable
mechanical clamping mechanism including a frame having a downstream member coupled to
a cross member, the downstream member and the cross member being adapted to fit within
the housing. The filter frame assembly comprises at least two clamping mechanisms each
coupled to a respective handle which is used to displace a part of the filter frame assembly
thereby clamping a filter unit received in a filter receiving aperture defined above the cross-
member. When utilizing such mechanical clamping mechanisms to seal high efficiency filters, it
is a requisite to ensure that any bypass or leakage around the seal is less than the maximum
penetration of the filter.

[0003] Filter housings with filter frame assemblies and clamping mechanisms as described
above are typically used in critical filtration applications like for instance nuclear,
pharmaceutical and risk laboratories. Very high safety standards complying with for instance
increasingly stringent requirements from bio-safety authorities are thus applied. Periodic
replacement of the filters is required to meet regulatory, and may involve the replacement of a
large number of filters on a regular bases. A potential problem with the clamping mechanism of
the above type and others is that any mistake made during replacement of the filters in the air
ventilation system, e.g. if the filters are not properly positioned, the clamping mechanism are
not properly closed etc, could cause leakage of hazardous substances to the surroundings.

[0004] Typically, a so called bag-in/bag-out solution is used for safely handling the change of
filters capable of separating hazardous substances such as radioactive, toxic or bacterial
particles and gases. A bag is arranged at an exchange opening and the filter exchange is
handled inside of the bag by means of gloves being a part of the bag. There is also a
compulsory demand to check that a mounted filter within the housing is leak free and conforms
to the filtration class. This is done by including a probe as a part of the filter housing, and
mounting the probe downstream of the filter. The probe, having an air intake and providing air
samples to an analyzer, is moved in a controlled pattern as close as possible to the filter
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surface in order to secure a sample from a very small area of the filter at the time. It is a
demand to probe a very small area if a leak should be possible to spot as an increase of
concentration by the analyzer. Therefore it is desirable to have the probe mounted close to the
filter surface and with an unobstructed air flow reaching the probe from the filter. This is an
area of the filter housing traditionally occupied by the clamping mechanism. Mounting the
clamping device on the downstream side under the filter lend itself to less complicated
solutions and are widely in use, while causing air flow obstruction.

[0005] However, some efforts to move the clamping mechanism to the sides of the filter
holding frame have also been made, such as in a product called BIBO filter housing of BG
series, manufactured by Flanders/CSC Corporation. However, while possibly providing space
for a downstream probe, the clamping mechanism has to be operated by means of a tool for
turning bolt head shaped elements for loosening and tightening the clamping mechanism,
which is troublesome within the bag. Furthermore, the BG series BIBO filter housing provides
no clear indicator of whether the filter has been correctly positioned or not, neither before nor
after clamping it.

[0006] In WO 2014/146695 A1, a frame assembly adapted for installation in a filter housing of
an air handling system is disclosed.

SUMMARY OF THE INVENTION

[0007] It would advantageous to provide a solution which enables mounting of the probe
suitably close to the filter at its downstream side, while providing a facilitated yet secure
exchange of filters.

[0008] To better address this concern, the invention provides a filter housing adapted to be
mounted in an air ventilation system, according to claim 1. In a first aspect of the invention
there is presented a frame assembly for an air filter, which frame assembly comprises a filter
housing adapted to be mounted in an air ventilation system, wherein the filter housing
comprises:

an upstream air entrance opening defined by an air entrance opening frame, a downstream air
exit opening defined by an air exit opening frame and located opposite of the air entrance
opening, a rear wall extending between and attached with the air entrance opening frame and
the air exit opening frame, a front opening opposite to the rear wall, the front opening being
defined by a front opening frame, and a cover sealing the front opening when the cover is
closed;

a movable filter holder arranged within the housing and arranged to receive a filter through the
front opening; and

two clamping mechanisms arranged at opposite first and second walls of the housing, which
first and second walls extend between the entrance opening frame and the exit opening frame,
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each clamping mechanism being connected with the filter holder to clamp the filter in a
clamped position.

[0009] Each clamping device comprises a release device engaged with the filter holder, and
arranged for releasing the filter from the clamped position to a released position by moving the
filter holder, which release device comprises a handle arranged at the front opening.

[0010] Each handle is arranged to be in a locked state when the filter is in the clamped
position, arranged to be unlocked by being pulled out a distance to a pulled out and non-
rotated position, and arranged to be rotated from the pulled out and non-rotated position to a
release position in order to release the filter.

[0011] By arranging the clamping mechanisms and the release devices along the first and
second walls, they do not obstruct with a probe device arranged downstream of the filter, and
thus the probe device can be arranged at a most suitable distance from the filter. Additionally,
the handle arrangement provides for securing that an exchange filter is correctly mounted.

[0012] In accordance with an embodiment of the filter housing, each release device comprises
a non-circular centre rod, which is attached to the handle, and eccentric disks, which are
rotatably connected with the filter holder, wherein the centre rod has a non-circular cross-
section, wherein the centre rod extends through correspondingly non-circular holes of the
eccentric disks, and wherein the centre rod is axially movable and non-rotatable relative to the
eccentric disks. Thereby the combined function of enabling the handles to be pulled out for
rotation, and moving the filter holder by means of the rotation is advantageously provided.

[0013] In accordance with an embodiment of the filter housing, each clamping device
comprises a biasing spring device for biasing the filter holder in a clamping direction towards
the entrance opening frame to clamp the filter in a clamped position by means of a
predetermined spring force. Thereby the filter is evenly clamped independently of any
operation force applied on the clamping mechanism by an operator.

[0014] In accordance with an embodiment of the filter housing, each handle comprises a
security element, which prevents the handle from being returned to the locked state from the
release position if the filter is incorrectly mounted in the filter holder. This is an advantageous
way to ensure correct mounting of the filter.

[0015] In accordance with an embodiment of the filter housing, the security element comprises
a protrusion, which is arranged to hit the filter thereby preventing the handle from being
reversely rotated from the release position if the filter is not fully inserted into the filter housing.
This is an advantageously simple implementation of the security element.

[0016] In accordance with an embodiment of the filter housing, each release device comprises
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a centre rod, connected with the handle, rotatably connected with the front opening frame and
the rear wall, and extending along the first or second wall, wherein the centre rod is provided
with a locking prevention portion, which prevents the centre rod from being moved rearwards,
and thereby prevents the handle from being pushed in, when the handle has been rotated
away from the pulled out and non-rotated position. This embodiment, in an advantageous way,
ensures that the clamping mechanism has been fully activated before finishing the mounting of
the filter.

[0017] In accordance with an embodiment of the filter housing, the filter holder comprises a
groove at each centre rod, which groove extends in parallel with a portion of the centre rod,
and wherein the locking prevention portion comprises a protrusion, which is aligned with the
groove merely when the handle is non-rotated, thereby allowing the handled to be pulled out
and pushed in, respectively. This is an advantageously simple implementation for preventing
undesirable locking.

[0018] In accordance with an embodiment of the filter housing, it further comprises a probe
device, which is arranged downstream of the filter holder. Since the clamping mechanisms and
the release devices are not arranged downstream of the filter there is good room for the probe
device.

[0019] In accordance with an embodiment of the filter housing, the cover has a recess in which
the handles are received when the cover is closed, wherein the recess has a depth, which is
deep enough to enable the cover to seal the front opening when the handles are in the locked
state, and which is shallow enough to disable the cover from sealing the front opening when
the handles are in a pulled out state. Thereby it is simply not possible to close the cover with
the filter inside the filter housing unless the handles are locked, and consequently unless the
filter is correctly positioned and clamped.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The invention will now be described in more detail and with reference to the appended
drawings in which:

Fig. 1 is a perspective view of an embodiment of a filter housing according to the present
invention;

Fig. 2 shows the filter housing of Fig. 1 with the cover removed but a filter mounted;
Fig. 3 shows the filter housing of Fig. 2 with the filter removed,;

Figs. 4 to 7 illustrate the operation of a release device of the filter housing;

Figs. 8 and 9 illustrate a safety mechanism of the filter housing;

Fig. 10 shows a front cover of the filter housing; and
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Fig. 11 is an enlarged view of a security detail of the filter housing.

DESCRIPTION OF EMBODIMENTS

[0021] Referring to Figs. 1 to 3, an embodiment of the filter housing 1 comprises a box 2 and a
cover 3. The filter housing 1, and more particularly its box 2, has a an upstream air entrance
opening 4 defined by an air entrance opening frame 5, a downstream air exit opening 6, see
Fig. 3, defined by an air exit opening frame 7 and located opposite of the air entrance opening
4, a rear wall 8 extending between and attached with the air entrance opening frame 5 and the
air exit opening frame 7, and a front opening 9 opposite to the rear wall 8, the front opening
being defined by a front opening frame 10. The cover 3 seals the front opening 9 when the
cover 3 is closed, i.e. mounted at the front opening. Furthermore, the filter housing 1
comprises opposite first and second walls 11, 12, which with the spatial orientation shown on
the drawings can be called first and second side walls 11, 12. However, they could serve as top
and bottom walls as well, with a different mounting of the filter housing 1 in the air ventilation
system. Therefore, in this application, the spatial references are related to the air stream
through the filter housing, i.e. the upstream and downstream references. The first and second
walls 11, 12 extend between the air entrance opening frame 5 and the air exit opening frame 7,
as well as between the rear wall 8 and the front opening frame 10, with which they are
connected.

[0022] Furthermore, the filter housing 1 comprises a movable filter holder 13 arranged within
the housing 1 and arranged to receive a filter 14 through the front opening 9. In this
embodiment the movable filter holder 13 consists of two separate parts respectively arranged
at the first and second walls 11, 12. The filter holder 13 comprises a filter support shelf 44 at
each part, carrying the filter 14, see Fig. 5. The filter support shelf 44 extends forwards from
the rear wall 8 to the front opening frame 10, and even slightly protrudes in front of the front
opening frame 10 at a downstream edge thereof to facilitate the insertion of a filter into the
filter housing 1.

[0023] Two clamping mechanisms 15, 16 are arranged at the first and second walls 11, 12,
respectively. Each clamping mechanism 15, 16 is connected with the filter holder 13 and it
comprises a biasing spring device (not shown) for biasing the filter holder 13 in a clamping
direction towards the entrance opening frame 5 to clamp the filter 14 in a clamped position by
means of a predetermined spring force. The very biasing spring devices are not shown as
such, since they are hidden between the filter holder 13 and the respective first and second
walls 11, 12, but they can have an ordinary structure as commonly known by the person skilled
in the art.

[0024] Additionally, the filter housing 1, and more particularly the clamping mechanisms 15, 16,
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comprise two release devices 17, 18, indicated in Fig. 3, engaged with the filter holder 13 and
arranged for releasing the filter 14 from the clamped position to a released position by moving
the filter holder 13. Each release device 17, 18 comprises a handle 19, 20 arranged at the
front opening 9. Each handle 19, 20 is arranged to be in a locked state when the filter 14 is in
the clamped position, arranged to be unlocked by being pulled out a distance to a pulled out
and non-rotated position, and arranged to be rotated from the pulled out and non-rotated
position to a release position in order to release the filter 14, as will be explained below.

[0025] Since the release devices 17, 18 are similarly constructed, only being mirrored, only a
first release device 17 will be explained in detail with reference primarily to Figs. 4 to 7. The
release device comprises a centre rod 21, which is connected with the handle 19, 20. The
centre rod 21 is rotatably connected with the front opening frame 10, by extending through a
hole in a rod seat portion 22 of the front opening frame 10. Furthermore, the centre rod 21 is
rotatably connected with the rear wall 8, and more particularly the centre rod 21 extends
through a hole in a rod seat portion 23 at the rear wall 8. The centre rod 21 extends along the
first wall 11 between the rod seat portions 22, 23. The centre rod 21 is provided with a locking
prevention portion 24, which prevents the centre rod 21 from being moved rearwards, and
thereby prevents the handle 19 from being pushed in, when the handle 19 has been rotated
away from the pulled out and non-rotated position, which positions are inter alia shown in Figs.
6 and 7. According to the shown embodiment, the locking prevention portion 24 is a protrusion
from the centre rod 21, which protrusion 24 is aligned with a corresponding groove, or cut out,
25 of the filter holder 13, and more particularly of an elongated middle bar 26 of the filter
holder 13, which middle bar 26 extends in the direction of the air flow through the filter housing,
i.e. vertically in the figures. The groove 25 extends in parallel with a portion of the centre rod
21. The protrusion 24 is aligned with the groove 25 merely when the handle is non-rotated, i.e.
in its starting position, thereby allowing the centre rod 21 to move longitudinally, and thus
allowing the handle 19 to be pulled out and pushed in, respectively.

[0026] The filter holder further comprises front and rear bars 27, 28, see Fig. 5, which are
arranged in parallel with the middle bar 26, at either sides thereof and close to the front
opening frame 10 and the rear wall 8, respectively. The release device 17 further comprises
two eccentric disks 29, 30, which are rotatably arranged in respective disk seats 31, 32 of the
front and rear bars 27, 28. The centre rod 21 extends through the eccentric disks 29, 30 in a
movable way. Due to the eccentric disks 29, 30, when the centre rod 21 is rotated the filter
holder 13 is moved towards or away from the downstream opening 6, i.e. down or up in the
figures. While being rotatable in their disk seats 31, 32, the eccentric disks 29, 30 are fixed
axially of the centre rod 21. Therefore, the centre rod is movably engaged with the eccentric
disks 29, 30. In order to provide both the axial movement of the centre rod 21, and preventing
the centre rod 21 to rotate relative to the eccentric disks 29, 30, the centre rod has a non-
circular cross-section, which in this embodiment is square. Each one of the eccentric disks 29,
30 has a correspondingly non-circular hole, with a minor play to the centre rod 21.
Consequently, when rotating the centre rod 21 the eccentric disks 29, 30 are brought along in
the rotation.
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[0027] The handle 19 comprises a security element 33, which prevents the handle 19 from
being returned to the locked state from the release position if the filter is incorrectly mounted in
the filter holder 13. More particularly, in this embodiment, the security element 33 comprises a
protrusion, which is a pin, 34, which is arranged to hit the filter 14, thereby preventing the
handle 19 from being reversely rotated from the release position, if the filter 14 is not fully
inserted into the filter housing 1. The pin 34 is arranged adjacent to, and in parallel with, the
centre rod 21. When the handle 19 is in the locked state the pin 34 extends through a first arc
shaped aperture 35 of the front opening frame arranged upstream of the centre rod 21, and
when the handle is in the fully rotated state the pin 34 extends through a second arc shaped
aperture 36 of the front opening frame 10 arranged downstream of the centre rod 21. Thus,
when the handle 19 is being rotated from the non-rotated position to the fully rotated position
the pin first moves through and out of the first aperture 35 and then into the second aperture
36. When the handle 19 is pushed in as well as pulled out the pin extends more or less through
the apertures 35, 36. Thereby, when the handle 19 is in the fully rotated position, the pin
protrudes through the second aperture 36 to such an extent that the filter 14 has to be properly
inserted into the filter housing 1 to enable reverse rotation of the handle 19 without the pin 34
hitting the filter.

[0028] As shown in Figs. 6 and 7, the filter housing 1 further comprises a probe device 45,
which is arranged downstream of the filter holder 13, and thus of the filter 14, for detecting a
leak. Since there is no part of the clamping mechanism between the probe device 45 and the
filter 14, the air exiting the filter reaches the probe device 45 without being obstructed by such
a part, and the probe device can be mounted at an optimum distance from the filter surface.

[0029] The cover 3 has a recess 37, defined by a front wall 38 and a border 39 extending
around the periphery of the front wall 38, see Fig. 11. The handles 19, 20 are received in the
recess when the cover 3 is closed, i.e. mounted on the box 2. As illustrated in Figs. 9 and 10,
the recess 37 has a depth A, which is deep enough to enable the cover 3 to seal the front
opening 9 when the handles 19, 20 are in the locked state, and protrude a first distance B from
the front opening frame 10, and which is shallow enough to disable the cover 3 from sealing
the front opening 9 when the handles 19, 20 are in a pulled out state, and protrude a second
distance C from the front opening frame 10. It should be noted that filter housing 1 further
comprises a bag border 40 extending around the front opening 9. The opening of a bag used
when exchanging filters is mounted at the bag border 40, but is not shown in the drawings for
reasons of clarity, since it is common knowledge within this field of technology how to apply and
use such a bag. The recess 37 of the cover, of course, receives this bag border 40, and a
mounted bag as well.

[0030] As best shown in Fig. 8, the cover 3 is provided with four fastening screws 41 arranged
in pairs at opposite sides of the cover 3, at the outside of the border 39. Each screw 41 is
arranged in a screw holder 42 from which the screw 41 does not protrude. Instead the front
opening frame 10 is provided with fixed nuts 43 protruding from the surface of the front
opening frame 10. When the cover 3 is mounted, the nuts 43 are received through holes of the
screw holders 42 and are then reachable by the screws for engaging their respective threads.
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[0031] The exchange of the filter includes the following operations. The cover 3 is
removed/demounted. The handles 19, 20 are pulled out to unlock them, and thereby the
release devices 17, 18, as illustrated in Fig. 5. The handles are then rotated inwards half a
turn, i.e. 180 degrees. This means that the first handle 19 is rotated counter clockwise and the
second handle 20 is rotated clockwise. By means of this rotation operation the filter holder 13,
i.e. the respective filter holder part on each side, is moved downstream, as indicated in Fig. 6.
Thereby the biasing springs are compacted and the filter 14 is unclamped. The filter can now
be removed and a new filter inserted. Then the flow of operations is reversed to clamp the new
filter.

[0032] While the invention has been illustrated and described in detail in the drawings and
foregoing description, such illustration and description are to be considered illustrative or
exemplary and not restrictive; the invention is not limited to the disclosed embodiments.

[0033] Other variations to the disclosed embodiments can be understood and effected by
those skilled in the art in practicing the claimed invention, from a study of the drawings, the
disclosure, and the appended claims. In the claims, the word "comprising" does not exclude
other elements or steps, and the indefinite article "a" or "an" does not exclude a plurality. The
mere fact that certain measures are recited in mutually different dependent claims does not
indicate that a combination of these measured cannot be used to advantage. Any reference
signs in the claims should not be construed as limiting the scope.
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PATENTKRAV

1. Filterhus beregnet til montering i et luftventilationssystem, hvori filterhuset
(1) omfatter:

en opstrams luftindgangsabning (4) defineret ved en
luftindgangsabningsramme (5), en nedstroms luftudlgbsabning (6) defineret ved
en luftudlebsabningsramme (7) og anbragt modsat luftindgangsabningen, en
bagvaeg (8), der straekker sig mellem og er fastgjort til luftindlagbsabningsrammen
og luftudlgbsabningsrammen, en forreste dbning (9) modsat bagveeggen, hvor den
forreste abning er defineret ved en forreste abningsramme (10), og et daeksel (3),
der teetner den forreste abning, nar deekslet er lukket;

en flytbar filterholder (13) anbragt i huset og indrettet til modtagelse af et
filter (14) gennem den forreste abning; og

to klemmemekanismer (15, 16) anbragt ved modstaende forste og anden
vaegge (11, 12) i huset, hvilke farste og anden vaegge straekker sig mellem
luftindlgbsabningsrammen og luftudlabsabningsrammen, hvor hver
klemmemekanisme er forbundet med filterholderen til fastklemning af filteret i en
fastklemt position;

hvor hver klemmemekanisme omfatter en lgsneindretning (17, 18), der erii
indgreb med filterholderen og indrettet til losning af filtret fra den fastklemte
position til en fri position ved flytning af filterholderen, hvilken lgsneindretning
omfatter et handtag (19, 20) anbragt ved den forreste abning;

hvor lasnemekanismen omfatter en midterstang (21), der er koblet til
handtaget, som kan bevaeges aksialt, og som er drejeligt forbundet til den forreste
abningsramme, og excentriske skiver (29, 30), der er anbragt pa midterstangen,
og som er drejeligt forbundet til filterholderen;

hvor hvert handtag er indrettet til at indtage en last tilstand, nar filtret er i
den fastklemte position, og indrettet til at blive drejet fra den udtrukne og ikke-

drejede position til en lgsnet position for at lasne filtret.

2. Filterhus ifglge krav 1, hvor midterstangen (21) har et ikke-cirkulaert
tveersnit, hvor midterstangen straekker sig gennem tilsvarende ikke-cirkulaere
huller i de excentriske skiver (29, 30) og er ikke-drejelig i forhold til de excentriske

skiver.
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3. Filterhus ifalge krav 1 eller 2, hvor hver klemmemekanisme (15, 16)
omfatter en forspaendingsfjederindretning til forspaending af filterholderen (13) i en
klemmeindretning mod luftindgangsabningsrammen (5) til klemning af filteret (14) i
en fastklemt position ved hjeelp af en forudbestemt fijederkratt.

4. Filterhus ifglge ethvert af krav 1 til 3, hvor hvert handtag (19, 20) omfatter
et sikringselement (33), der hindrer handtaget i at returnere til den laste tilstand fra
den lgsnede position, hvis filteret (14) er forkert monteret i filterholderen (13).

5. Filterhus ifglge krav 4, hvor sikringselementet (33) omfatter et fremspring
(34), der er indrettet til at ramme filtret (14) og derved hindre handtaget (19) i
drejning modsat fra lgsnepositionen, hvis filtret ikke er indfart helt ind i filterhuset

(1).

6. Filterhus ifglge ethvert af de foregaende krav, hvor midterstangen (21) er
drejeligt forbundet til bagvaeggen (8) og straekker sig langs henholdsvis den farste
(11) eller den anden veeg (12), hvor midterstangen er forsynet med en
lasehindringsdel (24), som hindrer midterstangen i at bevaeges bagud og derved
hindrer handtaget (19) i at skubbes ind, nar handtaget er drejet bort fra den

udtrukne og ikke-drejede position.

7. Filterhus ifalge krav 6, hvor filterholderen (13) omfatter en rille (25) ved
hver midterstang (21), hvilken rille streekker sig parallelt med en del af
midterstangen, og hvor lasehindringsdelen (24) omfatter et fremspring (24), som
kun ligger pa linje med rillen, nar handtaget (19) er ikke-drejet, séledes at

handtaget kan henholdsvis treekkes ud og skubbes ind, nar det er ikke-drejet.

8. Filterhus ifalge ethvert af de foregaende krav, yderligere omfattende en
sondemekanisme (45), der er anbragt nedstrems for filterholderen (13) til
detektering af en laek.

9. Filterhus ifalge ethvert af de foregaende krav, hvor deekslet (3) har en
reces (37), hvori handtagene (19, 20) modtages, nar daekslet lukkes, og hvor
recessen har en dybde, som er tilstrackkelig dyb til at seette daekslet i stand til at
teetne den forreste dbning (9), nar handtagene er i den laste tilstand, og som er
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sneever nok til at hindre deekslet i at taetne den forreste abning, nar handtagene er
i en udtrukket tilstand.
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Fig. 9



DK/EP 3294436 T3




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

