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" BAG HOUSE CLEANING SYSTEMS

FIELD OF THE INVENTION
The ;Sresent invention relates to cleaning arrangements for bag house filtering systems.
BACKGROUND ART

Bég house filtering systems commonly comprise a particle collection chamber into which air
containing particles is directed in order to remove the particles therefrom. Normally
provided are a plurality of filter bags extending into the particle collection chamber, each
surrounding a cléan air outlet, and are supported therein by suitable support cages. Air
passes through the filter bags to the clean air outlets which make connection with a clean
air discharge chamber. The filter bags may be arranged in any desired array but are
normally located in straight line distributions within the particle collection chamber.

For filtering systems to work efficiently, it is necessary to repeatedly remove particle build
up on the outside of filter bags, with the particles thus removed being collected and"
removed from a base zone of the particle collection chamber. Oné known arrangement for
removing the aforesaid particle build up is-to direct a reverse pulse of pressurised air which
passes from discharge holes in a blow tube located within the clean air discharge chamber
into the mouth of each filter bag. The reverse air pulse rapidly expands the bag to dislodge
the particle build up. To increase the air flow in the reverse pulse it has also been proposed
to use various forms of venturi arrangements on or adjacent to the mouth of the filter bag.
In one known arrangement of this kind, the venturi provided extends into the top section of -

the filter bag.

Known cleaning arrangements of the aforementioned kind are believed to have a number
of inefficiencies caused by' differing factors. One such factor is apparently minor
iregularities in the form of the discharge holes in the blow tube or tubes. Further, since a
free air stream tends to expand conically, the reverse air pulse should be as accurately as
possibly positioned. coaxial with, and aligned with, the central axis of the filter bag.
Misélignment can cause a greater effect on one side of the filter bag than the other with the
ultimate effect being that one side of the filter bag may be over cleaned whilst the other
may not receive any cleaning effect at all.

A still further inefficiency arises from the structure of bag house filter systems where a
plurality of bag filters are supplied with cleaning air released into one end of a usual type of
blow tube, open at one end and closed at the other, with discharge holes being located at
spaced locations in line along the tube. Typically air flow volume and direction through the
first discharge hole may be vastly different to air flow volume and direction through the last
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OBJECT OF THE INVENTION

The present invention has for its objective, the provision of a cleaning system, or of parts of
a cleaning system, for a bag house filter which will minimise variations in cleaning or
15 increased costs caused by one or more of the aforementioned factors.

SUMMARY OF THE INVENTION

According to a first aspect, the present invention provides a nozzle for a bag house
cleaning system, said nozzle being ‘of the type to direct air exiting from a blow-tube, said
nozzle having an inlet port at one end, and an outlet port at another end and a passage
20 there between, characterised in that said inlet port is of cross sectional area greater than
the cross sectional area of the smaller of the outlet port or said passage, the smaller cross
sectional area being defined as a control formation for the nozzle which defines a flow

characteristic of the nozzle.

A flow characteristic can include, but is not limited:to any one of or a combination of the

25 following: the direction of the flow; the volumetric flow rate; velocity or speed of the flow;
the velocity profile of the flow; the shape of the air stream exiting the nozzle; the Capacity
or capability of the flow. '

The nozzle can be a single piece nozzle or it can also be, for example, a nozzle assembly

which includes a nozzle insert which includes the inlet, outlet and the control formation.
30 Throughout the speclt“catlon and claims, the words "nozzle" and "riozzle assembly" can be

interchanged.

According to another aspect, the present invention provides a nozzle for a bag house

cleaning system, the nozzle of the type to direct air exiting from a blow tube, the nozzle
having an inlet port at one end, and an outlet port at the other end and a flow control
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of air into a filter bag in a bag house filtering system, the nozzle having a passage
connecting an inlet end to an outlet end, the inlet end being adapted to be connected to an
outlet hole of a blow tube and having an effective cross sectional area larger than the cross
10 sectional area of the outlet hole. Conveniently a seal means provides a sealing effect at an
" outer surface of the blow tube surrounding the outlet hole. Such an arrangement permits
the outlet holes in a blow tube to be relatively large and conventionally drilied without any
need to precisely locate and finish the holes. Because of the relatively large size of the
holes they will not have an adverse effect on discharge coefficients and flow efficiencies
15 from the nozzles. The tolerances on poéitioning and alignment of the discharge holes can
be increased. Preferably the blow tube outlet hole has a cross sectional area which is at
least 156% greater than the cross sectional area of the inlet end of said nozzle.
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According to a further aspect of the present invention, there is provided a mounting system
for securing a nozzle to a blow tube in a bag house cleaning system, the nozzle adapted to
20 direct air into a mouth zone of a filter bag, the mounting system including releasable
securing means which, when released, allows the nozzle to be aligned relative to the
mouth zone of the filter bag or allows removal of the nozzle from the blow tube, or allows

an internal component of the nozzle to be replaced.

- When the nozzle is released an internal component such as a nozzle insert can be

25 replaced or the whole nozzle removed and replaced with another. Such arrangement
allows the nozzle, or any individual nozzle in an array of such nozzles secured to a blow
tube, to be correctly aligned (circumferentially with respect to the blow-tube). Preferably the
releasable securing means further permits'axial adjustment relative to the blow tube to
allow for correct positioning relative to the filter bag mouth zone. Conveniently a venturi

30 might be provided aligned with and located outwardly of the filter bag mouth zone and in
which case, the axis of the nozzle would optionally be aligned with the axis of the venturi.
By adjusting the nozzle into the best possible alignment, optimum cleaning from that
alignment will result.
According to a still further aspect, the present invention provides a reverse pulse cleaning

35 system comprising a nozzle or a nozzle assembly for connection to a supply of compressed
primary air, said nozzle assembly including passage means for a flow of secondary air to
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control formation

A passage means can also be provided to enable a flow of tertiary air to enter the stream
passing from or through said nozzle assembly.

Preferably said tertiary air and the combined said primary and secondary air stream
10 combine in a venturi. :

According to yet another aspect of the present invention, there is provided a reverse pulse
cleaning system comprising at least one blow tube adapted for connectiori to a supply of
compressed air and having a plurality of outlet holes therein, which in use direct air towards
filter bags, and at least two nozzles associated with the outlet holes, wherein one of the
15 nozzles includes a control formation which is different to that of the other nozzle or nozzles.

Preferably, the nozzles are releasably secured to the or each blow tube. By this
arrangement it is possible to provide nozzles having selected control formations permitting
substantially equal flow into each bags regardless of its position along the blow tube or in
the system. Releasability of the nozzles aliow the nozzies of the system to be adjusted if

20 necessary to optimise air flows. These adjustments can be made at the time of installation
or after the bag house has been commissioned, at which time further fine tuning

adjustments may be accomplished.

Preferably said system also utilises secondary air added to an airstream passing through
said nozzle, before said airstream passes out of said nozzle. .

25 Preferébly said system includes at least one venturi located outside of the filter bag through
which said airstream passes before entering a filter bag to clean same. -

Preferably the last such venturi through which air passes before entering the mouth of a
filter bag has a maximum cone angle of 20°.

Preferably said system utilises a nozzle having a minimum cross sectional area which is
30 used to modify the flow characteristics of the system at respective outlet holes of said blow
tube.

Preferably each one of said outlet holes of said blow tube is of a size which has no effect
on a discharge coefficient of the respective nozzle associated with each hole.
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or @ bag house cleaning system, the nozzle assembly being adapted to be attached to a

10 blow tube and includes an exchangable flow control means to permit substitution by
another flow control means having a different control formation to control air passing

through the nozzle assembly.

According to a further aspect of the present invention, there is disclosed a nozzle assembly

~ for a bag house cleaning system, the nozzle assembly being adapted to be attached to a

15 blow tube and including a variable air flow control means, the variable air flow control

" means being at least one adjustable secondary air inlet port which controls induction of
secondary air into the nozzle assembly.

According to a further aspect of the present invention, there is disclosed a nozzle assembly
for a bag house cleaning system, the nozzle assembly being adapted to be attached to a

20 blow tube and including at least one secondary air inlet port which allows induction of
secondary air into the nozzle assembly upstream of an outlet associated with a control
formation in the nozzle assembly. -

According to a further aspect of the present invention, there is disclosed a nozzle assembly
for a bag house cleaning system, the nozzle assembly being adapted to be attached toa

25 blow tube and having an air flow control means, being at least one secondary air inlet port
which allows induction of secondary air into the nozzle assembly after air flow exits an
outlet associated with a control formation.

. By providing the nozzle assembly with replaceable nozzle inserts, or variable secondary air

inlet ports, a number of standard nozzle insert holders can be provided and inserts selected

30 at the point of installation. Otherwise, the size of the secondary air inlet ports can be

adjusted on site, after assembly. This makes the manufacture and design of whole bag

house cleaning systems a process which can be performed at a location which is not the
site of the bag house, and final "tuning” of the system can be made a relatively easy task.
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Fig. 1 illustrates a bag house cleaning apparatus according to the invention in

5 sectional view;
Fig. 2 illustrates a detéiled sectional view of part of the apparatus of Fig. 1;
Fig. 3 illustrates a seal for use with the apparatus of Fig. 1;
Fig. 4 illustrates a strap for use with the apparatus of Fig. 1;
Fig. 5 illustrates a detailed sectional view of a second embodiment of the present
10 invention;
Fig. 6 illustrates a detailed sectional view of a third embodiment of the present
invention; _
Fig. 7 illustrates a detailed sectional view of a fourth embodiment of the present
invention; '
15 Fig. 8 illustrates a detailed sectional view of a fifth embodiment of the present
invention; '

Fig. 9 illustrates a detailed sectional view of a sixth embodiment of the present
invention;

Fig. 10 illustrates a detailed sectional view of a seventh embodiment of the present
20 invention;

Fig. 11 illustrates an alternative nozzle adaptor;
.Fig. 12 illustrates an alternative a_ttachm‘eni means to the apparatus of Fig. 2;

Fig. 13 illustrates a further alternative attachment means to the apparatus of Figs 2
and 12;

25 Fig. 14 illustrates in schematic view, a blow tube incorporating an embodiment of
the present invention;

Fig. 15 illustrates a sectional view of an alternative seal means to the seal of Fig. 3;
. Fig. 16 illustrates a plan view of the seal of Fig. 15, |

Fig. 17 illustrates in sectional view an altemative seal means to the seals of Figs 3
30 or 15. '

Fig. 18 illustrates an plan view of the seal of Fig. 17.
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The nozzle adaptor 5 has connected to it a nozzle tube 8. Nozzle tube 9 passes into a

venturi 10, the exit end 11 of which engages the mouth of a filter bag (not illustrated). The

10 filter bag is attached to exit end 11 by any conventional manner so that the air stream

- coming out of venturi 10 will act upon the whole of the filter bag. The cone angle of the
~ venturi 10 is 20°, but angles in the range of 5° to 25° can be used.

Between blow tube 2 and nozzle adaptor 5 is a specially formed seal 12, which seals the
blow tube outlet hole 3 to the inlet 15A of the nozzle assembly 1. The seal 12 is of a simple

15 construction, yet its flexibility allows it to be adapted to a variety of blow tube sizes and a
variety of outlet hole sizes 3 in the blow tube 2. The seal 12 can be formed from any
appropriate material having sufficient flexibility, such as rubber, neoprene and the like. The
periphery of blow tube outlet hole 3 is effectively sealed by the seal 12 which is more
clearly illustrated in Fig.'3. The seal 12 as illustrated in Fig. 3, has an angled cut away

20 portion 23 which allows the seal 12 to effectively operate in conjunction with different size
blow tubes 2 and nozzle arrangements.

The nozzle tube 9 has provision, by means of circumferentially positioned secondary air
inlet ports 13, to allow induction of secondary air into the nozzle assembly 1. The
secondary air inlet ports 13 can be adjustably occluded by a variable throttling means

25 (described later in respect to Fig. 9). As primary plus secondary air exits the nozzle tube 9,
further air, termed "tertiary” air may be induced into the air flow through a gap'located
'around nozzle tube 9 and between the entrance to venturi 10. This gap is indicated by the
presence of arrows 14 showing the direction of tertiary air entry.

More clearly illustrated in Fig. 2 is the relationship between the blow tube outlet hole 3 and

30 the nozzle insert 4. The blow tube outlet hole 3 is clearly illustrated larger in size than the
nozzle insert inlet port 15 of the nozzle insert 4. The "effective” cross sectional area of the
inlet 15A to the nozzle assembly 1 is defined by the inside diameter of the seal 12, which is
larger than the blow tube outlet hole 3.

The provision of a blow tube outlet hole 3 being larger than the nozzle insert inlet port
35 15,will, during a bag cleaning phase, result in extremely high velocity air coming out of the
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tube 9 and enters the venturi 10. By the addition of secondary and tertiary air an increase
in the volume of air of a factor of up to 2 to 1 to 3 to 1, can be added to the airstream
entering the venturi 10 when compared with air exiting the blow tube 2.

15 In prior air systems discrepancies in the flow characteristics exist in the air flow exiting at
different positions along a single blow tube. With the present invention, different nozzle
inserts 4 can be selected for these different positions having different control formations
18. The control formations 18 will be selected according to the effect that is desired. In the
illustrated embodiments the control formations 18 are made up of appropriately sized

20 control diameters 18 to enable even cleaning of the filter bags along any one row fed by a
single blow tube. By controlling the variation between nozzles, effective cleaning will result,
and effective use of energy consumed will also result.

The nozzle assembly 1 can be clamped to the blow tube 2 by means of a retaining clip or
strap 6, which is more clearly illustrated in Fig. 4. The strap 6, is made up of a flexible

25 ribbon or strip of metal having two holes 19 which engage projections 20 on nozzle adapitor
5. In tﬁe centre of the strap 6, is a hole through which a locking cap screw 7 passes. The
strap connector 8 has a threaded bore 21, which engages the thread on locking cap screw
7 and allows the locking cap screw 7 to bear against the circumference of the blow tube 2.
As locking cap screw 7 is tightened, the strap connector 8 is forced in the direction of arrow

30 22, thereby tensioning the strap 6, and forcing the nozzle adaptor 5 towards the blow tube
2, thereby compressing the seal 12.

The cap screw 7 and strap connector 8 provides an arrangement to replace or release and
align the nozzle assembly 1 or to experiment with different size control diameters for nozzle |
inserts 4. '

35 lllustrated in Fig. 5 is a second embodiment, which is similar to that of Fig. 1. Parts which
are common with Fig. 1 have been like numbered. The nozzle insert 50 is of a different
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tapered/conical passage 54 which reduces down to the control formation 51. Likewise, a
tapered/conical exit passage 55 connects control formation 51 and outlet end 53.

lllustrated in Fig. 6 is a third embodiment, which is similar to that of Fig. 1. Parts which are
common with Fig. 1 have been like numbered. The nozzle insert 60 has a control formation
61 which is located at the outlet end 62 of the nozzle insert 60. The inlet end 63 and
passage 64 which connects the inlet end 63 to the control formation 61 is of a constant

size.

lllustrated in Fig. 7 is a fourth embodiment, which is similar to that of Fig. 1. Parts which are
common with Fig; 1 have been like numbered. The nozzle insert 70 of this embodiment has
a control formation 71 which is located in close proximity to the inlet end 72. The inlet end
72 is connected by a tapered/conical passage 73 to the control formation 71. On the outlet
side of the nozzle insert 70 is the outlet end 74 which is connected by means of a passage
75 having a constant cross sectional area, which is a counter bore with respect to the
control formation 71.

Fig. 8 represents a fifth embodiment which is constructed in a similar manner as the
previous embodiments. The nozzle assembly 80 utilises some components and features
which are similar to those of previous embodiments and have been like numbered
accordingly. The nozzle assembly 80 differs from previous embodiments in that secondary
air inlet ports 81 allow induction of secondary air into the air stream which will exit the
nozzle assembly 80. In this embodiment, the secondary air enters the nozzle assembly 80
via the nozzle insert 82. The nozzle insert 82 is venturi which will draw secondary air into
the air stream passing through the venturi. It will be noticed that the nozzle tube 9 does not
include ports as in the other embodiments. ' '

Fig. 9 illustrates a sixth embodiment which is similar to that of Fig. 6. Similar parts have
been like numbered. This embodiment includes on the nozzle tube 9 an axially adjustable
sleeve 91 which is capable of closing or partially closing the secondary air inlet ports 13.
This embodiment will control the volume of the air flow exiting the nozzle assembly by
controlling the amount of secondary air which will enter the air stream. This embodiment
may be utilised with a single size of nozzle insert 60, which need not vary in the bag house.
As the flow characteristics can be controlled at individual nozzles, each nozzlé can be fine
tuned to adjust for its position along the blow tube. Alternatively instead of using an
adjustable sleeve 91 some of the secondary air inlet ports 13 may be fully or partially
closed off by means of any suitable plug or cover such as a sleeve with like secondary air
inlet ports 13 which is rotated on nozzle tube 9 rather than axially moved. The nozzle tube



In nodification of above_reverse pul se cleaning system it can incorporate
at | east one bl ow t{ibe adapted for connection to a(Supply of conpressed
air and having a 5 plurality of outlet holes therein, which in use direct
air towards filter bags, and at |east two nozzl es associated with the
outl et hol es, wherein one of the nozzles %@cludes a control formation
which is different to that of the other nozzle or nozzl es. ' :

Preferably, the nozzles are rel easably secured to the or each bl ow tube.
By this arPafgen@ise bhe providedsabithetpoipt ofi Banyfasture orhanether decatiopegvith a

control foprgyetdtiinet ridfibdr (éf RBIeSUBS Isalicted | sizeB0datordihg\Md Mhe RAGE BAGIow
regardl ess of |ts§tﬁ_35|t|on al ong the tube or in the system

. . bl ow
Rel easabi | Fodragtenslics Whish aredo bejacieed nozzl es of the systemto be

2t the tinbii0 Tustnies Sevelin Smbimant whiefi sl oo BEL RS g el et A"
comni ssi gnbelen aumberexhwith rike fnuntenals. Thisenozeiei asggembly 42f) iss Construstedsiyorb ehree
Ui sh ¢ , : ¥ .
Added to agompdibnts, & nd EHEY kb spdsct ¥ 308 Torolr Kbl lonfing HOBIA] ohid
ai r st r eam peeoyvesiQfuen dhe pzglengdapter. 101. The nozzle adapios 14H| giso JagaTperatasethe

i ncl udes aholAebmpoiteri€ bf thelinlbOsadsade Q8D SoutRt P,&séd@é 103! drif the conP@Fofrhatiomah

whi ch said airstream passes before enteri a |ter bag to . clean.sane, .

ot or a0l v 104 WNER.S® Bl ineqrEly mauided SifHtaRelisrates 2 Sedl SwBieR £ i,

the 20 nputdbmpbnentf Akt @rfultitgr possitilityrerotriliositated), by integraliy Glouldihg the nozzle
adaptor 101 with the nozzle tube 9 and including the nozzle air passages and control
features, only a seal 12 will ne_ed to be added, in order to produce a functional two piece

nozzle assembly (excluding mounting means).

If a one piece construction is required (that is to remove the need fora separate seal 12), a

15 nozzle adaptor 110 as illustrated in Fig. 11 can be utilised. The a nozzle adaptor 110 has a
curved inlet end 11, the curved inlet end 111 can be attached directly to a blow tube with
out the need for a seal. Whilst some leakage may occur, it will not be significant enough to
affect the performance and operation of the bag house system. The preferred materials for
the construction of the nozzle components is aluminium or an alloy thereof, however any

20 suitable material can be utilised. For example, if a single piece nozzle assembly is moulded
out of plastics material, and the curved inlet end 111 is also incorporated, then, if a material
having some flexibility is selected, the curved inlet end 111 will make a satisfactory seal
with the blow tube to which it is connected.

As a further possibility (not illustrated) the nozzle tube and nozzle adaptor may be moulded
25 as one piece into which a nozzle insert having the required control formation can be
inserted, as can a seal if required.

lllustrated in Fig. 12 is an alternative attachment mechanism to releasably secure the
nozzle assembly 1 to the blow tube 2. This mechanism comprises a yoke member 120
having straps 121 and 122 to connect the yoke member 120 to the nozzle adaptor 5. Once

30 the straps 121 and 122 have been loosely assembled, the lockable bolt or locking cap
screw 7 is turned to effectively secure the nozzle assembly to the blow tube 2.

Another attachment mechanism is illustrated in Fig. 13. A nozzle adaptor 130 having at one
side a pinned arm 131 and on the diametrically opposite side a pinned bolt 132. Both
pinned connections allow rotation of the respective components. The pinned arm 131
35 terminates in a section having a bore to receive the pinned bolt 132, The nozzle is secured
to the blow tube 2 by the tightening of the nut 133 on pinned bolt 132. Allowance may need



Preferably, said systemutilises a nozzle having a m nimumcross sectional
ar ea ~ which is used to nodify the flow characteristifcs of the system at
respective outlet holes of said blow tube. Preferably, each one
of said outlet holes of said blow tube is of a size which has 25 no effect
on a discharge coefficient of the respectjl.ye nozzl e associated with each
hol e. Preferably, the CSA (cross sectional area) of the outl et
hol e of the blow tube is | ess than the effective CSA of the inlet to

t he nozzl eto be made, to takepjnte @cegyny any Hatatiop whishomay Jesilt, @sdhe )b 4B34¢ heing
inlet of .thghtepedl e insert is less t han the CSA of the bl ow tube outl et
hole and the . effective inlet to the nozzle. 30 Preferably, the CSA
(cross seclliustratedar Ei) 19fis & sideviewdf 4 blowetube 2 witiich has mornated thereon as iakt two

The. cont r oftozde sRABILS rTca 142" Tnedk ftel adPRETBE Alel el o 186 HRGE Rl oy
or next adpayefitha meaps reviously described\dowerenthose naednsraraaot distrateddiere fier
present i nw;é;&n?f EJ?'I%ﬁefvée. Wn%ve@g,ﬁga an@%e?r'og area 8""?@5@% ggsséng@,( ggggg gFéOHi%e

cl eani ng system the nozzl e asse el ng adapte

bl ow tube e thatefinpzzleassemblyatfifeahnezds assarsnly 162 iselasar tathe higsled off end
perm t subgis o iHePHloRMuBE 2t TIRE coAtRIVaFed éf thk NPRAB asbémblyd142 iflisblettednt modify

control formation . to . ontrol air. ssing,throu t n l.e. assenbl.
The. noszl oESATERatien of fecaihfow idtind B35 hiie S5l 197 Bl s RBREAIYe
10 the same as the flow exiting the nozzle assembly 141. In some situations this may be
reversed, that is, the larger control area of the nozzle assembly will be located furthest

away from the supply or source of compressed air.

llustrated in Figs 15,16 and 17,18 are seals 150 and 160, respectively, which are
alternatives to the seal 12. The seals 150 and 160 have curved sealing surfaces 152 and
15 161 on their periphery, so that a more precise seal can be effected to the circumference of
the blow tube 2. Locating projections 153 and 163 are also provided on the seals 150 and
160, to prevent rotation of the seal as the nozz!e assembly is being mounted to the blow
tube. Seal 150 can be used for smaller diameter blow tubes, whilst the seal 160 is better
adapted for use with larger diameter blow tubes. The seals 150 and 160 have the same
20 outside diameter, as the nozzle assemblies are preferably of only one or two sizes, with
each size accepting the same outside diameter seal, with the inside diameter of the seal
being selected according to the size of the inlet end of the nozzle insert or the nozzle
assembly 1. In the case of seal 150 in Figs 15 and 16, as the outside diameter of the pipe
is less than the outside diameter of the seal the angular surfaces 151 are provided to
25 terminate or trim the curved sealing surface 152. If such seals 150 and 160 are utilised
(that is"having a curved sealing surface), a different'seal will be needed to match pipes of
different diameters' (unlike the seal 12 which can be utilised with pipes of differing
diameters), as the curved surface will be designed to suit only one diameter pipe.

A bag house cleaning system which ineffectively cleans means that the total surface areas

30 of the bags utilised in the bag house are not always being cleaned and this forces the air to
be pumped through at a higher rate in order to maintain the same output of air for which
the system was designed.

The abiiity to easily change a nozzle, nozzle assembly or nozzle inserts stems from the
novel manner in which the nozzle assemblies are "strapped” to the blow tube. Further
35 advantages stem from the use of a strapping system in that the alignment of the exit of the
nozzle assembly into the venturi can be adjusted. This alignment is a factor in the effective



variable air flow cont rol. means being at |east one adjustable secondary air
isnl et port which 40 controls induction of secondary air{ into the nozzle

assenbl y. The nozzl e assenbly may al so i nclude at

| east one secondary air inlet port which al l ows induction of secondary
air into the nozzle assenbly upstream of an outl et associated with the
control formation in the nozzle asserrbly.12 The nozzl e assenbly

may alternatively include fixed air flow control neans, being 5 at |east
one secondaperation df néwErsgpuite vleaning3vstenss. The usé bban otersize @udal ol thiertiew

the n0zzle e 1SRAAIPhN HE SraBhing 'y QW e the® il et 39 tha' dibelibd Bt e
dischargé from the nozzle assembly.

As has been mentioned previously, the use of different size nozzles or nozzle inserts
5 allows the bag house cleaning system to produce a substantially uniform cleaning
effectiveness, regardless of the positioning of the filter bag, by providing air flow with
appropriate characteristics (quantity, velocity and direction) into the filter bags. The
invention well demonstrates that the effectiveness of a bag house cleaning system resides
in large measure in the provision of appropriate and accurately directed and shaped air
10 flow into the filter bags, providing a minimum amount of variation between respective bags
and from end to end of any one bag. This uniformity can in part be achieved by varying the
amount of air which enters the air stream as secondary air. The variation can be achieved
by the provision of nozzles having different sizes of secondary air ports, or in the
altemative, secondary air inlet ports whose size of openings are adjustable or controllable.

15 Modifications by those skilled in the art can be made to the invention without departing from
the scope thereof. For example any of the features described above can be combined with

each other.



By prow ding the nozzle assenbly with repl aceabl e nozzle inserts, or

vari abl e seconttary—at+—nlet—ports, a nunber of st andard nozzI e insert

hol ders can be provi i nserts selected at the point of

i nstal |l ati on. Qher\”ﬁﬂl@uﬁm m"m the secondary air inlet 10 ports can
be adjusted on site, L Thi sqgekes the manuf acfrore—ore—cesk-ga
. of whol e bag house cl eaning systens a process which ca H@'%@HEETM& BEEN
a |l ocation whjch is not the site of the bag house, and JLinal EHMQE@'

of the syspé'mwtsan be nmade a relatively ~easy task. Brief
De f t,h

w1 now bd: des 588 154 By hapse cleanig S5 ot HERBR IR s P A R
acconpanyi ng dr femablow tubehsaith nozzle having an ifletport at bheiend canss am obtiet protiate
cl eani ng appar a?ﬂ&otﬂﬁ?é’ﬁ&’éﬁ@a?Bmﬁcok}rf:ﬁfonﬁ%%%@& aPéufher enbi"bf $irk Hoken to

sectional view trates a detalled sectional view of
part of the appaatﬁmglrdbmggthexethmgh to asspmgsa PERdetprnings! ﬂpwU@iara@tenstlc or

respectively, ekraratiefitils. and sectional views of a seal for use with
t he apparatus of Fig. 1; Fig. 4 illustrates a strap for use with

the apparaRus ofA mdzgle ds claimed in claim Hiwherbini $did iletaparshas dedross eectivhal areaal
view of a Secongre%?é’}c{ﬁénnﬁ'&tcrggs sterz]:?orParl %?eeanof said outlet port or said control formation.

3. A nozzle as claimed in claim 1 or 2 wherein said nozzle includes an insert
containing said inlet port, said outlet port and said control formation.

4, A nozzle as claimed in claim 1 wherein said nozzle is adapted to be adjustably
mounted on the blow tube by a mounting means.

5. A nozzle as claimed in claim 1 wherein said inlet port of said nozzle has a cross
sectional area which is larger than the cross sectional area of an outlet hole in said
~ blow tube to which the nozzle is to be connected.

6. A nozzle for directing a pulse of air into a filter bag in a bag house filtering system,
the nozzle having a passage connecting an inlet end to an outlet end, the inlet end
being adapted to be connected to an outlet hole of a blow tube and having an
effective cross sectional area larger than the cross sectional area of said outlet hole.

7. A nozzle assembly for a bag house cleaning system, the nozzle assembly being
adapted to be attached to a blow tube, which includes an exchangable flow control
means to permit substitution by another flow control means having a different
control formation to control air passing through the nozzle assembly.

8. A nozzle assembly for a bag house cleanin'g system, the nozzle assembly being
adapted to be attached to a blow tube and including a variable air flow control
means, the variable air flow control means being at least one secondary air inlet
port which is adjustable to control induction of a flow of secondary air into the nozzle
assembily.

9. A nozzle assembly as claimed in claim 8 wherein said at least one secondary air
inlet port is adjustable by means of a sleeve which is moveable to vary the size of
said secondary air inlet port between a fully opened and a fully closed condition.

10. A nozzle assembly as claimed in claim 9 wherein said sleeve is axially moveable to

occlude the ports.
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|nveﬁt|on 25 Fig. 6 illustrates a detailed sectional viewof a third

efrbodi ment of the—mheseﬁ{————r—ﬁveﬁ{—l—on Fig.”7 illustrates a

det ai |l ed secti onal rt h enbodi ment of the prjgses
i nvention; “Ml U ﬁm ates a detail ed sectfi Hﬂl&lsp{'
fifth enbodi ment of nventi on;

a detailed sectional view of a SI xt h enbodwrent of the p \..___,‘ .
i nventi on; Fig. 10 illustrates a detail ed sectional view of

sevent h enb t he r ent L nvent i.on: . Fig. 11 »
i |l ustrates g gt']"dfﬁ’&l aﬁfﬁ‘-g\ﬁ'yogs %?'I Ea'%cféﬁﬁVSS? circumferentially

'med 1 RE FeVRT

Fig. 12 iIIustrameseahiewmsmdatthepor&tachnent_ means to the apparatus of
Fig. 2 Fig. 13 illustrates a further alternative attachnent

mgahs to t h&2.appArnazzle assembly @sglaimedaindciaim 8 wherein a further passage means is
provided allowing a flow of tertiary air into the stream passing from or through the

nozzle assembly.

13. A nozzle assembly for a bag house cleaning system, the nozzle assembly being
adapted to be attached to a blow tube and including at least one secondary air inlet
port which allows induction of a flow of secondary air into said nozzle assembly
upstream of an outlet associated with a control formation in the nozzle assembly.

14. A nozzle assembly as claimed in claim 13 wherein said secondary air inlet port
includes a venturi.

16. A nozzle assembly for a bag house cleaning system, the nozzle assembly being
adapted to be attached to a blow tube and having an air flow control means, being -

at least one secondary air inlet port which allows induction of secondary air into the
nozzle assembly after air flow exits an outlet associated with a flow control

formation.

16. A nozzle assembly as claimed in claim 15 wherein secondary air enters the air flow
via a nozzle tube which is spaced from and surrounds said outlet associated with
said flow control formation.

17. A mounting system for securing a nozzle to a blow tube in a bag house cleaning
system, said nozzle adapted to direct air into @ mouth zone of a filter bag, said
mounting system including releasable securing means which, when released, allows

said nozzle to be aligned relative to said mouth zone of said filter bag or allows
- removal of said nozzle from said blow tube,. or allows an intemal component of the

nozzle to be replaced.

18. A system as claimed in claim 17 wherein at least one member is used to secufe the
nozzle to the biow tube. |

19. A system as claimed in claim 18 wherein a clamping means interacts with the at
least one member and the blow tube to thereby releasably secure the nozzie to the
blow tube.

20. A system as claimed in claim 19 wherein said at least one member is tensioned by
said clamping means. '
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6 Fig. 14 illustrates in schematic view, a bl ow tube
i*ncorporatina an embodifent —of —tte present invention; Fig. 15
illustrates a sectl |ternative seal nmeans to the seal of
Fig. 3; 5 mmmmlimmg]ﬂmgs a pI an VI ew of ==y =T :
Fig. 17 IIustratesqncsec an ative P
seals of Figs. 3 or Fi g. 8 | I | ust ri ﬁEWQ/i ew df
the seal of Fig. 17. = ’

21. ~ A system as claimed in claim 18 wherein said at least one member is hingedly

22.

23.

" 24

25.

26.

27.

28.

29.

connected to said nozzle and is adapted to surround said blow tube to thereby
releasably clamp said nozzle onto said blow tube.

. A reverse pulse cleaning system 'comprising at least one blow tube adapted for

connection to a supply of compressed air and having a plurality of outlet holes
therein, which in use direct an air stream towards filter bags, and at least two
nozzles associated with said outlet holes, wherein one of the nozzles inciudes a
control formation which is different to that of the other nozzle or nozzles.

A reverse pulse cleaning system as claimed in claim 22 wherein the nozzles are
releasably secured to the or each blow tube.

A reverse pulse cleaning system as claimed in claim 22 wherein said system also
includes means to enable secondary air to enter said air stream passing through
said nozzle, before said air stream passes out of th_e nozzle.

A reverse pulse cleaning system as claimed in claim 22 wherein said system
includes at least one venturi located outside of the filter bag through which said air

stream passes before entering a filter bag.

A reverse pulse cleaning system as claimed in claim 25 wherein said venturi located
immediately upstream of the mouth of said filter bag has a maximum cone angle of
20°,

A reverse pulse cleaning system as claimed in claim 22 wherein at least one of said
nozzles has its said control formation of different cross sectional area to that of e an
inlet or an outlet of said nozzle thereby modifying the respective flow characteristic
or characteristics of air exiting the blow tube at respective outlet holes.

A reverse pulse cleaning system as claimed:in claim 22 wherein said outlet hole of
the blow tube is of a size which has no effect on a discharge coefficient
characteristic of said nozzle.

A reverse pulse cleaning system as claimed in claim 22 wherein a cross sectional

area of each said outlet hole of said blow tube is less than an effective cross
sectional area of an inlet of one of said nozzles associated respectively with one of

. said outlet holes.

30.

A reverse pulse cleaning system as claimed in claim 22 inciuding a nozzle insert
associated with said nozzle having an inlet of cross sectional area less than the
cross sectional area of said outlet hole of said blow tube and the cross sectional

area of said inlet to said nozzle.
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7 DETAI LED DESCRI PTILON OF THE DRAW NGS Illustrated in Fig 0,
bag house filter cleaning apparatus, which includes a nozzI t ) . 1

attached to a blow t a bl ow t ube outl
fluid fl ow comnﬂ'mmmmﬂmﬂmwz' e insert 4.

4, can be renovably locdted i asnozzle atBptor 5, whi d

b s

positioned and retained agal nst the bl ow tube 2, by neans of a strap 6, a

| ocking ¢

has connected to it a n

32.

33.

" 34,

Asfe'i/@ge e&?aﬁﬁﬁegagy&%ﬁsf t&%m‘%d i claiml % W%?én? SR RicBror

passes into

formation is at any location at or between an inlet or an outlet of said nozzle

A reverse pulse cleaning system as claimed in claim 22 wherein said nozzle is an
assembly which includes a replaceable insert containing an inlet, an outlet and said
control formation located at said inlet, or said outlet or therebetween.

A nozzle for a bag house cleaning system as claimed in claim 1, wherein said
predetermined flow characteristic or characteristics is one of or more than one of or
a combination of the following: direction of flow; volumetric rate of flow; velocity or
speed of flow; velocity profile of flow; shape of flow exifing nozzle assembly; the
capacity or capability of flow to clean.

A reverse pulse cleaning system as claimed in claim 27 wherein said flow
characteristic or characteristics is one of or more than one of or a combination of
the following: direction of flow; volumetric rate of flow; velocity or speed of flow;
velocity profile of flow; shape of flow exiting nozzle assembly; the capacity or
capability of flow to clean. '
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venturi 10, the exit end.11 of which engages the nouth of a filter bag (not
Bl lustrated). The 10 fifter bag is attached to exit end 11 by any
conventional manner so that the air stream com ng out of venturi 10

wi |l act upon the whole of the filter bag. The cone a8g :

Gt fdelover

venturi 10 is 20[err], but angles in the range of 5[ rTI}HS&aﬁ&Q%E}},sed
Bet ween bl ow tube 2 and nozzle adaptor 5 is a speci aIy f opgEa8h! A
whi ch seal s the bl ow tube outlet hole 3 to the | FerFtSi~ot=t-hg.ngall| e

assenbly 1. The seal 12 is of a sinple l3,construction, yet
allows it to be adapted to a variety of ow tube sizes and a variety of
outlet hole sizes 3 in the blow tube 2. The seal 12 can be forned from any
appropriate material having sufficient flexibility, such as rubber,
neoprene and the |ike. The peri phABSTBRALBw t ube outlet hole 3 is
effectively sealed by the seal 12 which is nore clearly illustrated in
Fig. 3. The seal 12 as illustrated in Fig. 3, has an angled cut away 20

portion 2 mdverse pulseslehhimgsemterhdor Bsafih echay AbisefiReaineiuding @blonctuban
wth di ffgéent Si ze bl ow 't ubes 2 and nozzl e arrangenents. .. The nozzle
ug&a intgfilker

tube 9 ha$2hpaving eutletoholps A tardiract high velogitypir p agsminbg

Sty pRRR T Syl AGUA BHEIAG nd 5980 BO R Sl 6 BeS

by a vari afflieh hasa contnol forrmation at or in between an inlet or outlet of the nozzle. The
control formation determines the characteristics such as velocity and direction of
the flow emergent from the outlet holes (3) and can improve uniformity and
effectiveness of filter bag cleaning. A clampable and releasable fixing of the nozzle
(1) to the blow tube allows replacement of the control formation with one of different
characteristics during manufacturing or insitu fine tuning. The fixing allows precise
alignment of nozzles (1) on assembly which reduces the need for costly precision
in forming the blow tube outlet holes (3). The system may include a tube (9)
forming part of the nozzle with adjustable radial holes (13) to induce secondary air
into the cleaning flow and may include a venturi (10) to induce tertiary air.
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25 (described |ater in respect to Fig. 9). As primary plus secondary air
exits the nozzle tube o further air, ternmed "tertiary" air nay be

i nduced into the air flow through a gap | ocated around nozzl e tube 9 and
between the entrance to venturi 10. This gap is indicated by the
presence of arrows 14 showing the direction of tertiary air entry. Mor e

clearly illustrated in Fig. 2 is the quqq#onship bet ween the bl ow tube
outlet hole 3 and 30 the nozzle insert 4. The bl ow tube outlet hole 3 is
clearly illustrated |arger in size than the nozzle insert inlet port 15
of the nozzle insert 4. The "effective" cross sectional area of the

inlet 15A to the nozzle assenbly 1 ig dgdfined by the inside dianmeter of the
seal 12, which is | arger than t&s tqa(nnlet hol e 3. The

provi sion of a blow tube outlet Rg arger than the nozzle insert
inlet port 35 15, wll, during a bag 8O pha§%, result in extrenely
hi gh velocity air com ng out of the =

”

i

FIG. T
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8 bl ow tube hole 3 having its direction and flow rate characteristics

properly controlled by the nozzl e insert 4. Some off the other
characteristics that can be controlled include the -vol unetric flow
rate, the velocity or speed of the flow, the pressures, the velocity
profile, the share of the air streamexiting the nozzle and the fl ow
capacity and capability. This is in quPntrast to prior art systens, in
which air exited the holes in a blow fube with unequal and i nconsi st ent
vel ocity, the absence of precise contgpl of the flow rate and direction

| eading to unequal and i nconsi st cleaning of the filter bags.

As air passes in use through the nozzlg insert 4, and exits sane through
outlet port 16, secondary airyis dfawm in through secondary air inlet
ports 13 around the circunference 0f 10 the zzle tube 9. This air stream

can be further increased by igpduce rtgary r which enters the
systemin the direction of arf\gws 1»1 Fig/l 14) as the air exists the
nozzl e tube 9 and enters t €nk Ur |, By the addition of secondary
and tertiary air an incr%ﬁse 10 I TR\
<
N Q |m 0
Q
N F\\Q
Q
N
\@ N /
\\ N
N VN
N \ R
N N
N, N
N N
N N
Q \® N
\‘5\. N
B -

/3

nolodd o 22 2 2T T T T T T T T 22

-

I////'/Illllly//////j/

FIG. 2

— 17




in the volume of air of a factor of up to 2to 1to 3 tgo 1, can be added to

the airstream entering the venturi 10 when conpared with air exiting
the blow tube 2. 15 In prior. air systens discrepancies in the flow
characteristics exist in the air flow exiting at di fferent positions

along a single blow tube. Wth the present invention, different nozzle
inserts 4 can be selected for these dléfﬁéent positions having different
control formations 18. The control { mations 18 will be sel ected
according to the effect that is desired. In the illustrated enbodi nents
the control formations 18 are nade up of appropriately sized 20 control

di ameters 18 to enable even cleaning of the filter bags al ong any one row
fed by a single blow tube. By controlling the variation between

nozzl es, effective cleaning will result, and effective use of energy
consuned will also result. The nozzl e assenbly 1 can be clanped to the
bl ow tube 2 by neans of a retaining qg?p or strap 6, which is nzzg
clearly illustrated in Fig. 4 strap 6, is nade up of a Dl 5

ri bbon or strip of ing two holes 19 e projections 20 on
nozzl e adapt or 5 centre of the rap 6, | e thrQugh which
a | ocking cap screw e 3. The str t hr epded bore
21, which engages the thread on | ockin Crew nd aN ows] t he

| ocki ng cap screw 7 agai nst t i ycunf erence of | oW t ube 2.

r23




As ‘l ocking cap screw 7 is tightened, the strap connectar 8 is forced in the
direction of arrow 30 22, t hereby tensioning the strap 6, and forcing the
nozzl e adaptor 5 towards the bl ow tube 2, thereby conpressing the seal
12. The cap screw 7 and strap connector 8 provides an arrangenent to
repl ace or rel ease and align the nozzle assenbly 1 or to experinent with
different size control dianeters forlQ inserts 4. 35 Illustrated
in Fig. 5 is a second enbodi nent, which |s S|n1lar to that of Fig. 1. Parts

whi ch are conmon wth Flg 1 have been |ike nunbered. The nozzle insert
50 is of a different
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9 constructlon to the enbodiment of Fig. 1. It congists of a venturi
having a control formation 51 which is located between the inlet end 52

and outlet end 53. The inlet end 52 has a t apered/ coni cal passage 54

whi ch reduces down to the control formation 51. Likew se, a
tapered/ coni cal exit passage 55 connects control formation 51 and outl et

end 53. 5 1llustrated in Fig. 6 |SJ§/§ rd enbodi nent, which is simlar
to that of Fig. 1. Parts which are co n with Fig. 1 have been |ike
61 which is

nunbered. The nozzle insert 60 has a control formation
| ocated at the outlet end 62 of the noz le insert 60. The inlet end 63 and

passage 64 which connects the inlet gashss to the control formation 61 is:
of a constant si ze. 10 IIN@ptrc ™ Fig. 7 is a fourth enbodi ment,
which is simlar to that of Fig.\1l. P&E{: are common with Fig. 1
have been |i ke nunbered. The nozzig 0" of this enbodi mrent has a

control formation 71 which i

72. The inlet end 72 is red/ coni cal passage 73 to

the control formation 71. On\t / Ne of the nozzle insert 70 is
the outlet end 74 which is co & a passage
S
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15 75 havi ng a constant cross sectional area, which is a counter bore with

r-espect to the contirol formation 71. ~ Fig. 8 r@ﬁ?esents afifth
enbodi ment whi'ch is constructed in a simlar nanner as the previ ous

enbodi ments. The nozzl e assenbly 80 utilises sone conponents and features
which are simlar to those of previous enbodi nents and have been I|i ke

nunbered 20 accordingly. The nozzle aﬁﬁigaly 80 differs from previous
[

enbodi ments in that secondary air ports 81 all ow i nduction of
secondary air into the air streamwhich will exit the nozzl e assenbly
80. In this enbodi ment, the secondary air enters the nozzle assenbly 80
via the nozzle insert 82. The nozzle insert 82 is venturi which wll draw
secondary air into the air stream passiing through the venturi. It wll
be noticed that the nozzle tube 9 does not 25 include ports as in the other
enbodi nent s. Fig. 9 illustrates a sj enbodi mrent which is simlar to

that of Fig. 6. Simlar parts have beep Hike nunbered. This enbodi nent

i ncl udes on the nozzle tube 9 an aWal | £U e sl eeve 91 which is
capable of closing or partially clogi#fg t he sacondary air inlet ports 13.
Thi s enbodinment will control the voy of thevxir flow exiting the nozzle
assenbly by 30 controlling th@lann 5 y air which will enter the
air stream This enbodi nent .
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may be utilised with a single size of nozzle insert 60, which need not vary
in the bag house. Asi the flow characteristics can be controlled at

i ndi vi dual nozzl es, each nozzle can be fine tuned to adjust for its
position along the blow tube. Alternatively instead of using an

adj ustabl e sl eeve 91 sonme of the secondary air inlet ports 13 may be fully

or partially 35 closed off by neans o?Vq sui tabl e plug or cover such as a
sleeve with |i ke secondary air i nl 3%rts 13 which is rotated on nozzle

tube 9 rather than axially noved.. The nozzl e tube
10 9 can al so be provided, at the point of manufacture or another

| ocation, with a predet er m ned nunber of holes of selected sizes
according to the range of flow :
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characteristics which are to be achieved. Fig. 10 illustrate a seventh
enbodi nent which is simlar to that of Fig. 6. Simlar{parts have 5 been
nunbered with |ike numerals. This nozzle assenbly 100 is constructed from

t hree conponents. A nozzle tube 9 is swaged at 105 (or other cold

form ng process) onto a groove 106 on the nozzl e adaptor 101. The

nozzl e adaptor 101 al so i ncorporates téﬁ nozzl e conponents of the inlet
passage 102, outl et passage 103 and th ééhtrol formation 104, which
are all integrally nmoulded. Fig. 10 also illustrates a seal 12 which is the
third 10.conponent. As a further possibility (not illustrated), by

integrally nmoul ding the nozzle adaptor 101 with the nozzle tube 9 and

i ncluding the nozzle air passages and contr ol features, only a seal 12
will need to be added, in order to produce a functional two piece

nozzl e assenbly (excludi ng nmounting : - If a one piece
construction is required (that isgPo e _the need for a separate seal
12), a 15 nozzle adaptor 110 as il bppde€d N0 Kig. 11 can be utilised. The
a nozzl e adaptor 110 has a curvgd in S fT, the curved inlet end 111
can be attached directly to ANbl o out the need for a seal
Wi | st sone | eakage nmay occur) i ignificant enough to

affect the performance and opée\ 4 house system The preferred

materials for
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t he construction of the_.nozzle conponents is alum niumgr an alloy thereof,
however any 20 suitabl & material can be utilised. For éexanple, if a single
pi ece nozzle assenbly is noul ded out of plastics nmaterial, and the
curved inlet end 111 is also incorporated, then, if a material havi ng
sonme flexibility is selected, the curved inlet end 111 wll nake a

sati sfactory seal with the blow tu /.@ which it is connected. ‘As a
further possibility (not illustrated) The'nozzle tube and nozzl e adapt or
may be noul ded 25 as one piece into which a'nozzle insert having the
required.control formation can be inserted, as can a seal if required.
I[llustrated in Fig. 12 is an alternative attachnment nmechanismto rel easably
secure the nozzl e assenbly 1 to the bllow tube 2. This mechani sm
conprises a yoke nenber 120 havi ng stjaps 121 and 122 to connect the
yoke nmenber 120 to the nozzle adapgior p—tonce 30 the straps 121 and 122 _
have been | oosely assenbl ed, the |9tkapl t or locking cap screw 7 is
turned to effectively secure the n 'ﬁs J INto the bl ow tube 2.

Anot her attachment- nechanismjs illgStrated iN\g Fig. 13. A nozzle adaptor
130 having at one si de a pj\nnedgar nd\on t he dianetrically

opposite side a pinned bolt 132.
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pi nned connections allow rotation of the respective conponents. The pinned
arm 131 35 termnates in a section having a bore to receive the pinned bolt
132. The nozzle is secured to the blow tube 2 by the tightening of the
nut 133 on pinned bolt 132. All owance may need

11 to be nade, to take into account any rotation which may result, as
the nut 133 is being tightened.q/q4 Illustrated in Fig. 14 is a side
view of a bl ow tube 2 which has nmounted thereon at |east two _

777

170

FIG. 71



nozzl e assenblies 141 and 142. These nozzle assenblies are secured to the
bl ow tube by 5 any of ¢ he nmeans previously described, {however those neans
illustrated here for t he sake of conveni ence. The control '

di aneter or area of nozzle assenbly 141 is greater than that of nozzle
assenbly 142 as nozzle assenbly 142 is closer to the bl anked off end 143
of the blow tube 2. The control area off4tfg nozzl e assenbly 142 is sel ected
to nodify the characteristics of the air flow exiting the nozzle
assenbly 142 so that it is substantially 10 the sane as the flow exiting

t he nozzle assenbly 141. In sone situations this may be reversed, that
is, the larger control area of the nozzle assenbly wll be |ocated furthest
away fromthe supply or source of conpressed air. Il'lustrated in Figs

15,16 and 17,18 are seals 150 and 160, respectively, which are
alternatives to the seal 12. The Qdals 150 and 160 have curved sealing

surfaces 152 and 15 161 on their ri ﬁ}‘?gmﬁﬁgt a nore precise seal can
tthe-' b ube 2. Locating

are not

be effected to the circunference it
proj ections 153 and 163,ar | so 0 t he seal s 150 and 160, to
prevent rotation of th eql Jas the'nozZl e assé i being nounted to the
bl ow tube. Seal 150 Gan g ; er bl ow tubes, whil st
the seal 160 is better adppt e uge Wi ar ger dianmeter bl ow tubes.
The seal s 150 and 160 haveat e, 20 o¢ut si i afet Qg as t he nozzle
assenblies are preferably oMo one of two SINZERS|| W t¥
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each size accepting the sanme outside di
@i ameter of the seal { being sel ected
end of the nozzle insert or the nozzle

150 in Figs 15 and 16, as the outside dianmeter of the pipe
t he angul ar surfaces 151 are provided to

the outside dianeter of the sea
25 termnate or trimthe curved seal

160 are utilised (t hat
be needed to match pi pes of

i $ having a curved sealing surface),

aneter seal, with the inside

according to the size of the inlet
assenbly 1. In the case of sea

is less than

| f such seals 150 and
a different

different dianmeters (unlike the

face 152.

seal wll
seal 12 which can be utilised with pipes of differing di aneters), as the
curved surface will be designed to suit only one di aneter pipe. A bag

house cl eani ng system which i neffectiv
surface areas 30 of the bags utilised
cl eaned and this forces the air to

ely cleans neans that the total
in the bag house are not- al ways bei ng
be punped through at a higher rate in

order to maintain the sanme output of ajr for which the system was
desi gned. The ability tgQ,easil e a nozzle, nozzle assenbly or
nozzl e inserts stens fromt nhovel | man in ich the nozzle
assenblies are "strappe t e FORt 35 nt ages stem from
the use of a strapping st } n ft exit of the.
nozzl e assenbly into thg vén can he adj s alignment is a
factor in the effective
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12° operation of reverse pul se cleaning systenms. The.use of an oversize
~outlet hole in the blow ~ tube together with the strapping systens all ows
t he adj ustnent of the direction of the di scharge fromthe nozzle
assenbl y. As has been nentioned previously, the use of different size
nozzles or nozzle inserts 5 allows the bag house cl eaning systemto
produce a substantially uniforn1c|eanﬁ ?14 ef fecti veness, regardl ess of
the positioning of the filter bag, by % oviding air flowwth
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appropriate characteristics (quantity, velocity and direction) into the
~filter bags. The = invention well denonstrates that tthe effectiveness of a
bag house cl eani ng system resides in large neasure in the provision of
appropriate and accurately directed and shaped air 10 flowinto the filter
bags, providing a m ninmum anount of variation between respective bags

and fromend to end of any one bag. ﬁ*Wh#unifornjty can in part be achieved
by varying the anount of air which ent s the air stream as secondary
air. The variation can be achieved e—pﬂqV|S|on of nozzl es having
different sizes of secondary air ports or in the 557rnat|ve secondary
air inlet ports whose size of openings are adjus controllable. 15
Modi fi cati ons skilled in the art o the invention

wi t hout departi
features descri e can be conbi
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THE CLAI V5. DEFI NI NG THE I'NVENTI ON ARE AS FOLLOWS. 1. A f| I'ter cleaning
system i ncluding: a bl ow tube through which cl.eani ng_ai .

A/ oY
tube having an outlet hole through which said cl edm v_v ,
bl ow tube; a gas nozzle including a body having op .i‘}é‘

passage therethrough, said air passage having an i y
end, neans for coupling said body on said_blow tubg nd of
said air passage in conmuni cation with saitd “out | et} hl ndi of
said air passage having a craag BO65ECCREARTRG SYSHEMS than that of ai d

outl et hole; and sealing neans engageabl e w th_onelof—-sat+e—opposite ends of
said body at the inlet end of said ai AB&IBAfTand with said blow tub&“to
provide a seal between said inlet end of said air passage and said outl et
hole. 2. The filter cleaning systemaccording to claim1l wherein said
ai r passage A seviersenpuige/cleaningssysten doransenida bah housafiltetindydingd blawdtube

deformabl e s824L0R"BaflS: £OREYS) %o direct high velocity air pulses into filter bags to be
cleaned. ‘The system includes a nozzle (1) which may be an assemblage of parts,
which has a control formation at or in between an inlet or outlet of the nozzle. The
control formation determines the characteristics such as velocity and direction of
the flow emergent from the outlet holes (3) and can improve uniformity and
effectiveness of filter bag cleaning. A clampable and releasable fixing of the nozzle
(1) to the blow tube allows' replacement of the control formation with one of different
characteristics during manufacturtng or insitu fine tuning. The fixing allows precise
“alignment of nozzles '(1) on assembly which reduces the need for costly precision
in forming the_blow tube outlet holes (8). The system may include a tube (9)
forming part of the nozzle with adjustable radial holes (13) to induce secondary air
into the cleaning flow and may include a venturi (10) to induce tertiary air.



said insert to provide a seal ‘between said insert
said one of said opposite ends. 3. The filter
to claim2 wherein said insert projects beyond the her of said dpfosite
ends of said body. 4. The filter cleaning syst agrYNPRMY980 jcljaim 1
including air flow control neans w thin Eaid air ppslage for prodycijng a

predeterm ned fl ow characteristic of air“flowing t pgdssage.
5. The filter cleanjng systemaccording to claj | ow

control reaktehage-helRalrem dhe ait suPRly ANFeet theohlowd
a di f f er entdifferenteseinntleadng Ibetwedmathecvaridust bay biteraisuppliedhiwith telersegpulsai d

e ke T Sl e R
The filter ci ea%‘ TRy &5 BrenEacadbsH abindhae AMengem R WiB e VaA ytenrs
supply pér titoianfiltesroagn zods afrtheifiter bag ddmcentmsthagenﬂuatmmlehwilh&otl hevet fulhnd
outl et endgidafiRg@ftbet from a reverse pulse air flow. |
Variations in the uniformity of cleaning arrangements of the aforementioned kind
have the effect of requiring increased filter bag filtering surface areas and/or increased
levels of consumption of reverse pulse air flow. This has the effect of increasing the size
10 and capital costs of any bag house filter installation as well as increasing operating costs
(due in part to decreased bag life) because of the increased reverse pulse air flows.
The present invention seeks to provide a cleaning system, or parts of a cleaning
system, for a bag house filter which will minimise variations in cleaning or increased costs
caused by one or more of the aforementioned factors.

LACHHENT SHEEI o1 i ng

15 Summary of the Invention
According to a first aspect, the present invention provides a filter cleaning system,

including a blow tube through which cleaning air flows and exits via an outlet hole, a
nozzle having a body with an inlet port arranged at one end, an air passage extending
therethrough, and an outlet port arranged at another end thereof, means for coupling the
20 body and the blow tube so that said cleaning air passes there between, said inlet port
having a cross sectional area greater than the cross sectional area of said outlet pott, the
smaller cross sectional area being defined as a control formation for the nozzle which
defines a flow characteristic of the nozzle, and sealing means engageable with the end of
the body at which said inlet port is located and with said blow tube to provide a seal
25 between the inlet port and the outlet hole.

A flow characteristic can include, but is not limited to any one of or a combination of
the following: the direction of the flow; the volumetric flow rate; velocity or speed of the
flow; the velocity profile of the flow; the shape of the air stream exiting the. nozzle; the
capacity or capability of the flow.

30 The nozzle can be a single piece nozzle or it can also be, for example, a nozzle

- assembly which includes a nozzle insert which includes the inlet, outlet and the control

formation. Throughout the specification and claims, the words "nozzle" and "nozzle
assembly" can be interchanged.

The invention also relates to a gas nozzle having above and below mentioned

35 characteristics, when adapted solely for use with a filter cleaning system which includes a
blow tube through which cleaning air flows. The nozzle is preferably of the type having a
flow control formation located at either end of the nozzle body in the air passage, or
therebetween, to cause air ﬂbwing therethrough to assume said predetermined flow
characteristic.



8. The filter cleaning system-according to clainf? NiET R 1;
passage has a venturi configuration adjacent the co "i AL :
secondary air ports with said air passage. 9. Thei{filter clTea rg
system according to claim7 including means for sel ¢cfivgly, gl aphd
occluding said secondary air supply portsg. 0. fﬂqvﬁﬂ*f

cl eani ng system according to claim9 wherein the e el

This nozzle can be further characterised in that said infetpo ectiohal
area which is different to that of the cross sectional area of the outlet port or said control
formation.

The nozzle can be arranged for directing a pulse of air into a filter bag in a bag
5 house filtering system. Conveniently the seal means provides a sealing effect at an outer
surface of the blow tube surrounding the outlet hole. Such an arrangement permits the
outlet hole(s) in a blow tube to be relatively large and conventionally drilled without any
need to precisely locate and finish the holes. Because of the relatively large size of the
holes they will not have an adverse effect on discharge coefficients and flow efficiencies
10 from the nozzles. The tolerances on positioning and alignment of the discharge holes can
be increased. Preferably, the blow tube outlet hole has a cross sectional area which is at
least 15% greater than the cross sectional area of the inlet end of said nozzle.
Preferably, there is also provided a mounting system for securing the nozzle to the
blow tube in a bag house cleaning system, the nozzle being adapted to direct air into a
15 mouth zone of a filter bag, the mounting system including releasable securing means
which, when released, allows the nozzle to be aligned relative to the mouth zone of the
filter bag or allow removal of the nozzle from the blow tube, or allows an internal
component of the nozzle to be replaced.
. When the nozzle is released, an internal component such as abovementioned
20 nozzle insert can be replaced or the whole nozzle removed and replaced with another.
Such arrangement allows the nozzle, or any individual nozzle in an array of such nozzles
secured to a blow tube, to be correctly aligned (circumferentially with respect to the blow
tube). Preferably the releasable securing means further permits axial adjustment relative
to the blow tube to allow for correct positioning relative to the filter bag mouth zone.
25 Conveniently a venturi might be provided aligned with and located outwardly of the filter -
bag mouth zone and in which case, the axis of the nozzle would optionally be aligned with
the axis of the venturi. By adjusting the nozzle into the best possible alignment, optimum
cleaning from that afignment will resuft.
According to a further aspect, the present invention provides a reverse pulse
30 cleaning system comprising a nozzle or a nozzle assembly for connection to a supply of
compressed primary air, said nozzle assembly including passage means for a flow of
- secondary air to enter said nozzle assembly and augment with said primary air. It is
preferable that the passage means comprises a port or ports which can have associated
therewith a control or restriction means to vary the size of the ports, to enable controlling
35 the amount of secondary air entering said passage means. The passage means may
allow entry of secondary air before or after the primary air exits a nozzle outlet which is
associated with a control formation.
A passage means can also be provided to enable a flow of tertiary air to enter the
stream passing from or through said nozzle assembly.



opeﬁing-and occl udi ng sai d secondary air supply po
novably nmounted on said tube. 11. A filter clean

bl ow t ube through which cleaning air flows, said b

ov t ube havi ng Ja

hol e t hrough which said cleaning air may exit said O‘QGHWW%QES nozzl e
i'ncludi ng a body having an air passage tgerethrou h,

inl.et end for receiving air exiting said bl ow tubg and an outtet

di scharging air flpow t hrough said air passage; f or _coupl i
body o sard bl SUPEIH A Wty s Fad the BOBEAET s

conmuni cat ishramicombingiisiayentuet hol e; and air flow control nmeans occupying
sai d air passagenifddifi@ifioh bPalfiVaTelerse PlilSEIEIBAMISY SysRing dEdaPintdSratd &Meast

ol oani ng. sypdipd b5 gt fbr cahition .4 sfbpie 37 38R Fesepd i s gk
i s adj acéntpluraiiy efautiet helas thepeinswitjeh in usg. direTtair thivhrdsifilter kagsi agd stieasttwo
accor di Ng nezabsassdclated Withithe dallét Halds, Whefeitibne 6TMPEIND22le8 indiiddsad comraper
renovably 3Srmation %%}cﬁqs difleraft t(cj) tr?a? %the other nozzle or nozzles.
Preferably, the nozzles are releasably secured to the or each blow tube.
By this arrangement it is possible to provide nozzles having selected control formations
10 permitting substantially equal flow into each bag regardless of its position along the biow
tube or in the system. Releasability of the nozzles allow the nozzles of the system to be
adjusted if necessary to optimise air flows. These adjustments can be made at the time of
installation or after the bag house has been commissioned, at which time further fine tuning
adjustments may be accomplished.
15 Preferably, said system also utilises secondary air added to an airstream
passing through said nozzle, before said- airstream passes out of said nozzle.
Preferably, said system includes at least one venturi located outside of the filter
bag through which said airstream passes before entering a filter bag to clean same.
Preferably, the last such venturi through which air passes before entering the
20 mouth of a filter bag has a maximum cone angle of 20°.
Preferably, said system utilises a nozzle having a minimum cross sectional area
which is used to modify the flow characteristics of the system at
respective outlet holes-of said blow tube. '
~ Preferably, each one of said outlet holes of said blow tube is of & size which has
25 no effect on a discharge coefficient of the respective nozzle associated with each hole.
Preferably, the CSA (cross sectional area) of the outlet hole of the blow tube is
less than the effective CSA of the inlet to the nozzle.
Preferably, the CSA (cross sectional area) of the inlet of the nozzle insert is less
than the CSA of the blow tube outlet hole and the effective inlet to the nozzle.
30 Preferably; the CSA (cross sectional area) of a control formation of the nozzle
insert or nozzle is less than the CSA of the inlet of the nozzle insert or nozzle. The control
- formation can be the outlet, the inlet or located adjacent or next adjacent thereto.
According to a further aspect of the present invention, there is provided a nozzle
assembly for a bag house cleaning system, the nozzle assembly being adapted to be
35 attached to a blow tube and includes an exchangeable flow control means arranged to
permit substitution by another flow control means having a different control formation to
control air passing through the nozzle assembly.
The nozzle assembly can incorporate a variable air flow control means, the
variable air flow control means being at least one adjustable secondary air inlet port which
40 controls induction of secondary air into the nozzle assembly.

sai d passage {hgvi ng an



14. The filter cleani ng system according to claim 13 wherein said tubular
nmenber may be wi thdrawn from said body and repl aced t QroEHlr
menber. 15. A filter cleaning system i ncl uding: aI{EPJ"jWIb =
cleaning air flows, said blow tube having an outl et hFIe t hr ough igh said

cleaning air may exit said blow tube; a gas nozzle | {H8 AMPRaTM8dy; Havi ng
a bore; a tubular menmber renovably acco dated in kaj d bore Enduf; "n-g — & A
ai r passage through said bod said air passage hav ng an out;l et en_d_,.anica, Q};{'XL‘T
inl et end; meansl Wzglemssemélymml%mlum at lgast gslecigcendasy airdmetrorky :

eng o]f sai dillows ipagctidvheof éewhaatynanahuoomewnéﬁlélasabmwllﬁistdeaheiba e dcr;]uenl 3}.
end of sai ea greater an t hat

said outl e'?a sﬁ&f@B&@@ﬁﬂ%ﬂ%ﬂ%ﬂﬁg&é gi@@szﬁé’éﬁ%}%m@ d body atf{ t he 7Tt et—end.
‘of said air passHgd0zA8 azsemblymay aliematively indusle ixed aln dow °9§'E§‘P Be4ngeBRINgai d
inlet end aitledat @heasercomfammlarpdrt&mam Alioivk Hidubidnesf saeshdaty aif ineortheardzziel ™

Teans oCCURKLNRLSahd) d BRIERRG AA06EBA RHAD oBAYA Yorfafion T 2Ver i ng sai d

ai r passage nus el ng configured to _
produce a predetB® mor«ttsfwgr 1“9\/\9‘%244 agaesly with rgplaggable nezg ﬁ@q%s@egwagable air
passage, saedordappainmletpohis;ra iumivey of stzmndardl nezile inves doliiekoehn beproviget andment
by anot her ﬁéé% ool Hp BN Mindblatbh O ¥ifidtaldeCine EANT P SEalEN A Rigdce
adlfferent ermn gﬁ \?ll 3 él% 6}Id
air pass s can e adjusted on snte after assembly. This makes the manu acture and design o

whole bag house cleaning systems a process which can be performed at a location which

is not the site of the bag house, and final "tuning” of the system can be made a relatively

easy task.

Brief Description of the Drawings

15 Embodiments of the present invention will now be described by way of
example only, with reference to the accompanying drawings, in which:
Fig. 1 illustrates a bag house cleaning apparatus according to a first embodiment of
invention in sectional view;
Fig. 2 illustrates a detailed sectional view of part of the apparatus of Fig. 1;
20 Figs. 3A and 3B illustrate, respectively, elevational and sectional views of a seal
for use with the apparatus of Fig. 1;
Fig. 4 illustrates a strap for use with the apparatus of Fig. 1;
Fig. 5 illustrates a detailed sectional view of a second embodlment of the present
invention; -
25 Fig. 6 illustrates a detailed sectional view of a third embodiment of the present
invention; '
Fig. 7 illustrates a detailed sectional view of a fourth embodlment of the present
invention; :
Fig. 8 illustrates a detailed sectional view of a fifth embodiment of the present
30 invention; | |
Fig. 9 illustrates a detailed sectional view of a sixth embodiment of the present
invention; :
Fig. 10 illustrates a detailed sectional view of a seventh embodiment of the -
present invention;
35 Fig. 11 illustrates a sectional view of an alternative nozzle adaptor; _
Fig. 12 illustrates an alternative attachment means to the apparatus of Fig. 2;
Fig. 13 illustrates a further alternative attachment means to the apparatus of
Figs. 2and 12;



16. The filter cleaning system according to cl ar Lot TIERETY air flow
control neans occupies said tubul ar nenber adj acigiignasLe =ar gof which

i s adj acent said bl ow tube. 17. The fifter cleaning syistem
according to claim 15 wherein said air control npahs @guAR ©98s t ubul ar
menber adj acent that end thereof which iErermte ffomsaid bl ow§upe.i 18.
The filter cleaning system according to aim 15 M said air gontrol
means '

Fig. 14 illustrates in schematic view, a blow tubé-ncoTporating an embodiment of
the present invention; _
Fig. 15 illustrates a sectional view of an alternative seal means to the seal of
Fig. 3;
5 Fig. 16 illustrates a plan view of the seal of Fig. 15;
' Fig. 17 illustrates in sectional view an alternative seal means to the seals of Figs. 3
- or1is.

Fig. 18 illustrates an plan view of the seal of Fig. 17.



occupies a position W thin sai‘d tubul ar nmenber subst@ ' pa ,.,q-év”:i
Its ends. A gas nozzle solely for.a filter cli Y40\ SNEm !

i ncludes a bI ow tuﬂﬂlllﬂlmm Imuﬁ cl eaning air flows,| said bl ow tulje
havi ng an outlet h said cleaning ail mggAPR ®984d |bljow
tube; said gas nozzfe ¢ conpr|5|ng a body Vi ng opposj te ends and an jaijr
passage therethrough, said air passage haVing an inl
end, neans for clanping sald body on sald b}sow tubf

said air pa -AIMS : ‘ , S said inlet end of
said air passage havi. ng a cross sectlonal area greater than that of said

outl et hol ej andysf aan.g&@yétemgagaﬂa'; 18/ 808 B0 RAlcH ARRAS P agRES of
d bod
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havi ng oppo és of saldsboc{)} at the inlet end of said air passage and with said blow tube to provide
a seal between said inlet end of said air passage and said outlet hole.

2. The filter cleaning system according to claim 1 wherein said air passage is formed
by an insert accommodated in said body and said deformable sealing means engaging
said insert to provide a seal between said insert and said outlet hole at said one of said
opposite ends.

3. The filter cleaning system according to claim 2 wherein said insert projects beyond
the other of said opposite ends of said body.

4, The filter cleaning system according to claim 1 including air flow control means within
said air passage for producing a predetermined flow characteristic of air flowing through
said air passage. -

5. The filter cleahing system according to claim 4 wherein said flow control means is
exchangeable for another flow control means which produces a different predetermined
flow characteristic of air flowing through said air passage.

6. The filter 'cleahing system according to 'clai_m 6 wherein said air flow control means is
adjacent one end of said air passage.
7. - Thefilter cleaning system according to claim 1 including secondary air supply ports

- in communication with said air passage between the inlet and outlet ends thereof.

8. The filter cleaning system according to claim 7 wherein said air passage has a
venturi configuration adjacent the communication of said secondary air ports with said air
passage.

9. The filter cleaning. system according to claim 7 including means for selectively
opening and occluding said secondary air supply ports. '
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means occupying said air passage between its ends for producing a predetermined flow
characteristic in air flowing through said air passage.

12.  The filter cleaning system according to cléim 11 wherein said air flow control means
is adjacent one end of said passage. . '

~-13.  The filter cleaning system according to claim 11 wherein said air passage
comprises a tubular member removably accommodated in said body.

14.  The filter cleaning system according to claim 13 wherein said tubular member may
be withdrawn from said body and replaced by another tubular member.

15. A filter cleaning system including: a blow tube through which cleaning air flows,
said blow tube having an outlet hole through which said cleaning air may exit said blow
tube; a gas nozzle including a body having a bore; a tubular member removably
accommodated in said bore and forming an air passage through said body, said air
passage having an outlet end and an inlet end; means for coupling said body on said
blow tube with said inlet end of said air passage in communication with said outlet hole,
said inlet end of said air passage having a cross sectional area greater than that of said
outlet hole; sealing means engageable with said body at the inlet end of said air passage
and with said blow tube to provide a seal between said inlet end of said air passage and
said outlet hole; and air flow control means occupying said tubular member and through
which air traversing said air passage must flow, said air flow control means being
configured to produce a predetermined flow characteristic of air flowing through said air
passage, said tubular member being removable from said body for replacement by
~ another tubular member having air flow control means operable to produce a different
predetermined flow characteristic of air flowing through said air passage.

16.  The filter cleaning system according to claim 15 wherein said air flow control means
occupies said tubular member adjacent that end thereof which is adjacent said blow tube.
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18.  The filter cleaning system according to claim 15 wherein said air control means
occupies a position within said tubular member substantially midway between its ends.

19. A gas nozzle solely for a filter cleaning system which includes a blow tube through
which cleaning air flows, said blow tube having an outlet hole through which said cleaning
air may exit said blow tube; said gas nozzle comprising a body having opposite ends and
an air passage therethrough, said air passage having an inlet end and an outlet end,
means for clamping said body on said blow tube with said inlet end of said air passage in
communication with said outlet hole, said inlet end of said air passage having a cross
sectional area greater than that of said outlet hole; and sealing means engageable with one
-of said opposite ends of said body at the inlet end of said air passage and with said biow
‘tube to provide a seal between said inlet end of said air passage and said outlet hole;
said air passagé is formed by a tubular insert accommodated in said body and said tubular
insert projects beyond that end of said body which is remote from the inlet end of said air
passage.

20. A gas nozzle solely for a filter cleaning system which includes a blow tube through
which cleaning air flows, said blow tube having an outlet hole through which said cleaning
air may exit said blow tube; said gas nozzle comprising a body having opposite ends and
an air passage therethrough, said air passage having an inlet end and an outlet end,
means for clamping said body on said blow tube with said inlet end of said air passage in
communication with said outlet hole, said inlet end of said air passage having a cross
sectional area greater than that of said outlet hole; and sealing means engageable with one
of said opposite ends of said body at the inlet end of said air passage and with said blow
tube to provide a seal between said inlet end of said air passage and said outlet hole; air
flow control means occupyihg said air passage for producing a predetermined flow
characteristic of air flowing through said air passage and wherein said air flow control
means is substantially midway between the ends of said passage.

~21. A gas nozzle solely for a filter cleaning system which includes a blow tube through -
which cleaning air flows, said blow tube having an outlet hole through which said cleaning
air may exit said blow tube; said gas nozzle comprising a body having opposite ends and
an air passage therethrough, said air passage having an inlet end and an outlet end,
means for clamping said body on said blow tube with said inlet end of said air passage in
communication with said outlet hole, said inlet end of said air passage having a cross
sectional area greater than that of said outlet hole; and sealing means engageable with one



,t hef et hr ough—sai-d—air passage having an inlet end for-receiving air
exiting said blow tube and an outlet end for dischalgp ' ]

t hrough sai dl 'I ﬂﬂﬂmﬂmms for coupling said b EEH?ABEME'WWMJbe
Wi th said inll & T passage in comunicatijon with said puglet

hol e; and air flow Gontrol rfeans occupyiqg said air |passQGARRIMen| s
ends for producing a predeterm ned flow Ccharacterisfi¢ in air flow hg

SUbst ant | 2 SaiPBNGe SBSHECHI heAHaS S1EISHH T i o) oasue ahd Wi SE bijw
- tube to provide a seal between said inlet end of said air passage and said outlet hole; a
tube connected to said body in prolongation of said air passage and in communication with
~ said outlet end of said passage, said tube having '
secondary air supply ports therein. '

22, Agas nozzle solely for a filter cleaning system which includes a blow tube through

which cleaning air flows, said blow tube having an outlet hole through which said cleaning

~ air may exit said blow tube; said nozzle including a body having an air passage

therethrough, said air passage having an inlet end for receiving air exiting said blow tube

- and an outlet end for discharging air flowing through said air passage; means for coupling

said body to said blow tube with said inlet end of said air passage in communication with

said outlet hole; and air flow control means occupying said air passage between its ends

for producing a predstermined flow characteristic in air flowing through said air passage,

~ said air flow control means being located substantially midway between the ends of said
~ air passage. o



