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(57) Abstract: A method and a system to assemble a plurality
of filter bags within one another by means of a pole and a
pulling guide, and a filter bag unit comprising a plurality of
assembled filter bags with creases and stitches oriented relat-
ive to each other.



10

15

20

25

30

WO 2016/177725 PCT/EP2016/059881

Method and system for Filter Bag Unit Assembly and Filter
Bag Unit

The present invention relates to a method and system for
the assembly of multiple filter bags within each other.
Further the invention relates to a filter bag unit assembly
comprising a plurality of filter bags which are mounted
within one another. More particular, the present invention
relates to filter bags which are impregnated with catalyst
and assembled in a multilayer unit for effective filtration

and catalytic cleaning of exhaust gas.

Filter bags for separating particulate matter from a fluid
is known in the art. In challenging applications there may
be a need to apply a catalyst to the filter bags to obtain
not only mechanical filtration of the particles in the flu-
id, but also catalytic cleaning of the flue gas or product
gas in question. To achieve sufficient catalyst for the
catalytic cleaning, there is a need to apply two or more
filter bags within each other in a multilayer unit, thereby
providing sufficient effective catalytic cleaning of the
gas. Further With growing environmental protection rules,
this is the problem in some systems with a high particle

load in the gas stream e.g. cement production processes.

It is known in the art to provide filter bag assemblies
with a plurality of filter bags mounted within one another.
US5755962 discloses a pre-filter bag for insertion into a
standard filtration bag apparatus, having a filtration as-
sembly comprising a seamless filter membrane having uniform
pore openings preselected within the range of between about

2 and about 50 microns (mu) and a linearly channelled, non-
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deformable, semi-rigid liquid transport thermoplastic sheet
in the form of a moulded webbing or netting in contact with
the upper surface of the filter membrane; said webbing hav-
ing marginal edges which are coextensive with those of the
membrane; said assembly adapted to be shaped by continuous

winding.

In US5417855 a filter apparatus having a filter bag subas-
sembly for collecting contaminating material is described.
The filter bag sub-assembly includes five diametrically and
axially-spaced bags and an integral collar. The five spaced
bags form five spaced chambers and the integral collar has
a stepped shape forming five cylinder support portions for

the five spaced bags.

US2002056680 discloses a filter assembly including a filter
vessel having an inlet and an outlet and defining a filter
chamber there between. A basket assembly is removable sup-
ported within the filter chamber. The basket assembly has a
diameter less than the diameter of the filter chamber so as
to define an annular flow passage about the basket assem-
bly. The basket assembly includes an outer permeable member
and an inner permeable member having a diameter which is
less than the diameter of the outer permeable member such
that the inner permeable member is received within the out-

er permeable member.

US6179888 describes a filter bag assembly of hybrid con-
struction is disclosed that reduces the height of the fil-
ter bag assembly as well as its overall cost. The assembly
indicates an elongated filter body portion, an end cap

closing at one end of the filter body, a collar disposed at
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the other end of the filter body. The collar is molded onto
the filter body and an inner venturi portion molded there-
with. The assembly also includes a fabric extension portion

that is attached to the interior of the collar.

To mount the multiple filter bag units in a filter house is
cumbersome and time-consuming. A known method is to first
mount the outermost filter bag and thereafter mount the one
or more inner filter bags by pressing them one at a time
into the outer filter bag by means of a filter basket or
other suitable tool. The present invention offers a solu-
tion to this problem by a method of assembly of a plurality
of filter bags within each other. The present invention
further presents a system for assembly of a plurality of
filter bags within each other and a unit of assembled fil-
ter bags with inventive features with advantages over the

known art.

Accordingly, the invention provides a method for assembly
of a plurality of filter bags within each other comprising
the steps of pulling a first filter bag on a pole until the
filter bag is stretched in its length over said pole. Pull-
ing at least a second filter bag over the first filter bag
until the second filter bag is stretched in its length over
the first filter bag and the pole. Retracting the assembled

plurality of filter bags as one unit from the pole.

In an embodiment, the invention further comprises pulling a
third filter bag over the first and second filter bag until
the third filter bag is stretched in its length over the
first filter bag, the second filter bag and the pole, be-
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fore the step of retracting the assembled plurality of fil-

ter bags as one unit from the pole.

In a further embodiment, a first open end of each of the
filter bags is attached to a pulling guide before they are
being pulled. The pulling guide may comprises a claw or
have a variable geometry adapted to connect to said first
open end of each of said filter bags. The pulling guide can
be adapted to pull the filter bags by means of an actuator.
Further the pulling guide may automatically release each of
the filter bags when they have been pulled over the pole
and then automatically return to its start position, ready

to pull a further filter bag.

In an embodiment of the invention, the pole has a maximum
outer diameter which is smaller than the inner diameter of
any of the filter bags. More specifically, the pole may
have a maximum outer diameter which is between 2 mm and 100
mm, preferably between 2 mm and 40 mm smaller than the in-
ner diameter of any of the filter bags. The pole can be
mounted horizontally, fixed at a first end and with the
second end and the length of the pole hanging freely. The
second end of the pole can have a circular shaped head with

rounded edges.

In an embodiment, this invention comprises a unit of assem-
bled filter bags comprising at least two filter bags, one
pulled over the other, each of the filter bags comprises
longitudinal creases and at least one longitudinal stitch.
The filter bags are assembled one within the other with the
orientation of the longitudinal creases of one filter bag

matching the orientation of the longitudinal creases of the
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one or more further filter bags in the unit, and the stitch
of each filter bag in the unit is oriented differently than
the stitch of the one or more other filter bags in the unit

with respect to the longitudinal creases.

In a further embodiment, the unit of assembled filter bags
has at least one filter bag which is catalyzed. The open
end of each filter bag in the unit may be snap locked to-

gether with the one or more other filter bags in the unit.

In a particular embodiment, the unit of assembled filter
bags consists of three filter bags assembled within each
other. The filter bags may have a flat shape with two lon-
gitudinal creases, and a longitudinal stitch. Further, each
filter bag may have at least one strap for handling placed

at its closed end.

The invention also has an embodiment which is a filter bag
assembly system. It comprises a pole for inserting within a
filter bag, a movable guide for releasable connection to a
first open end of a filter bag and pulling the filter bag,
and an actuator for moving said guide along said pole. The
pole is at least as long as the filter bag to be pulled and
the maximum diameter of said pole is smaller than the inner

diameter of the filter bag to be pulled.

In an embodiment of the invention, the guide has a variable
geometry adapted to connect to the first open end of a fil-
ter bag. The pulling distance of the guide can be adapted
to fit the filter bag length, and the guide releases the
filter bag when it has been pulled in its length over the

pole, where after the guide returns to its starting posi-
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tion, ready to pull another filter bag. The filter bag as-
sembly system may have a pulling force of the guide which
is variable and adapted to be set, and the pulling of the
guide stops if the pulling force exceeds the set value of
the pulling force. The system may comprise a plurality of

sets of poles and pulling guides.
A more detailed description of the method and system will
be apparent from the following description of a specific

embodiment with reference to the drawing where

Fig.l shows a step by step performing of a specific embodi-

ment of the invention.

Position numbers

01. First filter bag.

02. Second filter bag.

03. Filter bag unit.

04. First open end of filter bag.
05. Second closed end of filter bag.
06. Pole.

07. First end of pole.

08. Second end of pole.

09. Pole fixture.

10. Pulling guide.

11. Pulling guide tracks.

Referring now to Fig. 1, a filter bag assembly system is
shown in four different situations where a unit of filter
bags 03 (in this embodiment two bags in total) is assem-

bled. In the top situation, the pole 06 is hanging freely
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in a horizontal position fixed at the first end of the pole
07 by the pole fixture 09. The pole is ready to receive a
first filter bag 01 which may be provided after catalyst
impregnation and drying (not shown). A pulling guide 10 is
moved towards the first filter bag (indicated by the arrow)
by means of an actuator (not shown). The actuator can be of
any kind known in the art, e.g. a belt drive, chain drive,
a piston or the like. The pulling guide can move on hori-
zontal pulling guide tracks 11. The pulling guide is
adapted to attach to the first open end of the filter bag
04 by means of a claw, a variable geometry such as a crib

shape or any suitable connection means (not shown).

In the second situation of Fig. 1, the pulling guide has
been connected to the first open end of the filter bag and
is now pulling the first filter bag towards the pole, as
indicated by the arrow. The pulling guide is adapted in
height and side wards position to center the first open end
of the filter bag with the pole. The pulling guide contin-
ues to pull the first filter bag onto the pole, the bag en-
closing the pole, until the second closed end of the filter
bag 05 contacts the second end of the pole 08 as seen in
the third situation of Fig. 1. The travelling distance of
the pulling guide may be controlled by any suitable means
such as a physical or electronic stop of the pulling guide
which corresponds to the length of the first filter bag or
by means of a maximum pulling force measurement or the like

as common known in the art (not shown).

In the fourth situation of Fig. 1 a second filter bag 02 is
pulled onto the first filter bag which is still hanging on

the pole in a manner corresponding to the pulling of the
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first filter bag. The dimension of the open end of the sec-
ond filter bag and the inner dimension of the second filter
bag is adapted to fit onto the first filter bag. Further
the open ends of the first and the second filter bags may
be provided with fittings (not shown) which allow them to
be fixed together when the second filter bag has been

pulled onto the first filter bag.
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Claims:

1. Method for assembly of a plurality of filter bags

within each other comprising the steps of

e pulling a first filter bag on a pole until said filter

bag is stretched in its length over said pole,

e pulling at least a second filter bag over the first
filter bag until said at least second filter bag is
stretched in its length over said first filter bag and

said pole, and

e retracting the assembled plurality of filter bags as

one unit from the pole.

2. Method according to claim 1 further comprising the step
of pulling a third filter bag over the first and second
filter bag until said third filter bag is stretched in its
length over said first filter bag, said second filter bag
and said pole, before the step of retracting the assembled

plurality of filter bags as one unit from the pole.

3. Method according to any of the preceding claims, wherein
a first open end of each of said filter bags is attached to

a pulling guide before they are being pulled.

4. Method according to claim 3, wherein said pulling guide

comprises a claw.
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5. Method according to claim 3 or 4, wherein said pulling
guide has a variable geometry adapted to connect to said

first open end of each of said filter bags.

6. Method according to any of the claims 3 - 5, wherein
said pulling guide is pulling said filter bags by means of

an actuator.

7. Method according to any of the claims 3 - 6, wherein
said pulling guide automatically releases each of the fil-
ter bags when they have been pulled over the pole and where
said pulling guide then automatically returns to its start

position, ready to pull a further filter bag.

8. Method according to any of the preceding claims, wherein
said pole has a maximum outer diameter which is smaller

than the inner diameter of any of said filter bags.

9. Method according to any of the preceding claims, wherein
said pole has a maximum outer diameter which is between 2
mm and 100 mm, preferably between 2 mm and 40 mm smaller

than the inner diameter of any of said filter bags.

10. Method according to any of the preceding claims, where-
in said pole is mounted horizontally, fixed at a first end
and with the second end and the length of the pole hanging
freely, and wherein the second end of the pole has a circu-

lar shaped head with rounded edges.

11. Method according to any of the preceding claims, where-
in the filter bags to be pulled have a flat shape with two

longitudinal creases, and a longitudinal stitch, and where-
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in the stitch of each filter bag in a unit of assembled
plurality of filter bags is oriented differently with re-

spect to the longitudinal creases.

12. Method according to any of the preceding claims, where-
in each filter bag has at least one strap for handling

placed at its closed end.

13. Unit of assembled filter bags comprising at least two
filter bags, one pulled over the other, each of the filter
bags comprises longitudinal creases and at least one longi-
tudinal stitch, wherein the filter bags are assembled one
within the other with the orientation of the longitudinal
creases of one filter bag matching the orientation of the
longitudinal creases of the one or more further filter bags
in the unit, and the stitch of each filter bag in the unit
is oriented differently than the stitch of the one or more
other filter bags in the unit with respect to the longitu-

dinal creases.

14. Unit of assembled filter bags according to claim 13,

wherein at least one of the filter bags are catalyzed.

15. Unit of assembled filter bags according to claim 13 or
14, wherein the open end of each filter bag in the unit is
snap locked together with the one or more other filter bags

in the unit.

16. Unit of assembled filter bags according to any of the
claims 13 - 15, wherein the unit consists of three filter

bags assembled within each other.
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17. Filter bag assembly system comprising a pole for in-

serting within a filter bag, a movable guide for releasable
connecting to a first open end of a filter bag and pulling
the filter bag, and an actuator for moving said guide along
said pole, wherein said pole is at least as long as the

filter bag to be pulled and wherein the maximum diameter of
said pole is smaller than the inner diameter of the filter

bag to be pulled.

18. Filter bag assembly system according to claim 17,
wherein the guide has a variable geometry adapted to con-

nect to said first open end of a filter bag.

19. Filter bag assembly system according to claim 17 or 18,
wherein the pulling distance of the guide can be adapted to
fit the filter bag length, and wherein the guide releases
the filter bag when it has been pulled in its length over
the pole, where after the guide returns to its starting po-

sition, ready to pull another filter bag.

20. Filter bag assembly system according to any of the
claims 17 - 20, wherein the pulling force of the guide is
variable and adapted to be set, and wherein the pulling of
the guide stops if the pulling force exceeds the set value

of the pulling force.

21. Filter bag assembly system according to any of the
claims 17 - 21, wherein the system comprises a plurality of

sets of poles and pulling guides.
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Fig. 1

Filter bag assembly system
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