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This invention relates to apparatuses for re- , 
moving dust and other foreign bodies from dust 
laden air, ?ue-gases or the like and is particu 
larly adapted for use_'in power plants, boiler 

5 houses, etc. 
The'usual method of dust-separation and col- - 

lectlon is to force the dust-laden gases into- a 
band channel, circular casing, or volute-path 
wherein the dust particles are separated from the 

10 gases by centrifugal force, and deposited in suit 
able collecting means, or are skimmed off from 
the gas-current by suitably disposed skimming 
plates, in which case the shunt-current,-contain 
ing most of the dust in a small portion of the 

‘ l5 gases, is to be dedusted in an ordinary way, by 
cyclones or dust-chambers. 
The invention shows how these usual methods 

of dust-collecting may be improved by making 
use of a secondary gas-current, which always pro 

20 ceeds from the main current, when gases (or 
?uids) are forced to-follow a curved path and 
which secondary gas-current is known as “the 
double eddy-current” (German “Doppelwirbel”). 
The existence of the double eddy-current is 

25 known, but the great importance of it in connec 
tion with dust-collecting means has not hereto 
fore been appreciated. Accordingly, the primary 
object of this invention is to provide for utilizing 
double eddy currents in securing high e?iciency 

30 in dust removing devices. The in?uence of the 
double eddy-current upon the path of the dust 
particles is shown in the following drawings and 
description. 

Figure 1 is a diagrammatic vertical sectional. 
35 view of a concentrator illustrating the formation 

of double eddy currents. ‘ M 
Figure 2 is a diagrammatic horizontal view of 

the construction shown in Figure 1. -. 
Figure 3 is a diagram illustrating the path of 

40 the dust laden gases in the planes III-III of 
Figure 1. 

Figure 4 is a diagram illustrating the path of 
flow of the gases on the line IV—IV of Figure 1. I 

Figure 5 is a vertical sectional view illustrating 
'45 the application of the principles of the invention 

' to one form of embodiment. 
Figure 5a is a vertical half-sectional view simi 

lar to Figure 5 but showing a modi?cation of the 
casing. . ' i ‘ v v 

50 Figure 6 is a horizontal cross-sectional view 
taken on the line 6-6 of Figure 5. ' 

Figure 7 is ‘an elevation, partly in section, show 
ing a construction embodying the invention. 

Figure 8 is a horizontal sectional View of. the 
55 construction shown in Figure '7, 

The double eddy-current in a. curve 
The Figures 1-4 show the double eddy-current 

in a hollow annulus l, The main current is in 
dicated by the arrows 2 in Fig. 2. The arrows 5 
3 and 4.in Fig. 1 indicate the two halves of the 
double eddy-current. 0n the right side of this 
?gure the streamlines of the two halves of the 
double eddy-current are shown. 
The dust-particles in the middle of the chan- 10 

nel I are carried along to the periphery of the 
annulus by the gas-current of the double eddy-' 
current, which has here a rather great velocity, 
so that the dust particles in the middle of the 
channel reach the periphery of the annulus in a 15 - 
very short time, even if they are very ?ne. Their 
own velocity, due to the centrifugal action is of 
little importance, compared with the velocity of 
the double eddy-current (arrow 6 in Figs. 1 
and 4). . I \ 

On the other hand the dust, which is situated 2° 
near to the horizontal end-plates, has to over 
come the countercurrent ‘l in the Figures 1 and 3, 
and this is in general impossible‘, even for the 
coarser particles. The result is that they are 
carried along to the centre of the collector until 

. they have reached the gas current in the middle 
part of the channel (arrow 6). - 
This explains why the dust-particles are not all 

to be found at the periphery, as one should expect, 
when the centrifugal force apparently has ha 
enough time to separate dust and gas. 
The double eddy-current has nothing to do 

with the ordinary “turbulence” in the gases in 
_ rapid motion. The turbulence has the tendency 35 
to level the differences in the'loading of the gases 
at the centre and the periphery, but as this turbu 
lent motion is very irregular, it only levels, but 
it does not cause this motion of the gas and dust, 
which follows a ?xed law. 40 

- In the left side of Fig. 1 is shown how the dou 
ble eddy-current sweeps the dust-particles in the 
edges of the casing, so that the loading of the 
gases is much higher in these places. 

The right method of skimming-017 the dust 45 
Fig. 5 shows a chimney 8 provided with a cir 

cular or volute casing 9 around it. 
It is usual to skim off the gases with the maxi; 

mum loading at the periphery by a vertical slot 50 
of constant width, but in this ?gure the slot ID 
has the form of a U, so that in the edges, where 
the loading is maximum (even some times as 
great as at another place of the periphery) there 
is skimmed off more dust than would be possible 55 
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‘ direction as the gas-current 2. 

60 

2.,. 
with the usual slot of constant width. , In the Fig 
ures 7 and 8 the application of this slot 10 in a 
shunt-type dust collector is shown. 

The gas-outlet with vanes 

In the same Fig. 5 the gas-outlet ii does'not 
extend over the whole height of the casing 9, but 
leaves covered parts l2 and I3, where the gases 
cannot‘ escape to the chimney 8. This is very 
important, because the double eddy-current 
brings, with its branches 1 of the Figs. 1 and 3, 
very much dust with it, and this would otherwise 
escape to the chimney 8. Now it‘ comes into col 
lision with the walls I! and I3,‘ so that it has a 
new chance of being directed to the periphery. 
Unfortunately the direction of the gas current 
here approaches the walls ‘I 2 and I 3 and the open 
ing to the chimney ll, so that a very‘ important 
part of the dust escapes, even after the ?rst col— 
lision at i2 or i3. It would be of much more help 
should the dust come into collision in the middle 
part of the casing 9, because here the gas current . 
is directed to the periphery, so- that the particles, 
after collision, are carried along away'from the 
opening to the chimney by the current 6 of Fig. 4. 
Therefore the collectors, according to the in 

vention, have vanes 14 in the opening II, which 
'are directed opposite to the main current 2 in 
Fig. 2. These vanes H are very clear to be seen 
in Fig. 8. By the very sharp curve of the gases 
the dust particles are thrown outwards and collide 
with the vanes' H. After that, they are carried 
along with the current 6 and may reach the 
slot 10. 

In the left part of Fig. 5 a diagram shows the 
loading of the escaping gases as a function of’ the 
place of outlet. Assuming that the vanes H ex 
tend over the whole height of the casing 9, the 
lines- li-B—C-D show the relative loading of 
the passing gases. The loading in the middle 
part B—C is much less than the loading in the 
edges. The greater area of the parts ABGH and 
CDEF,‘compared with BCFG shows the gain in 
e?icienoy', for- the cleaner the gas in the outlet, 
the higher the eillciency. Without vanes, or with 
vanes in the same direction as the gas current, 
this result would not have been obtained, for it 
is necessary that the dust-particles come into 
collision in the middle part of the collector-outlet. 
Line K—L shows the loading of the gases when 

the outlet H has no vanes, or vanes in the same 
The loading de 

pends entirely upon the'angle of the vanes; the 
more the vanes are directed tangentially, or the 
sharper the curvature of the annulus and the 
more the dust collides, the lower is the loading - 
of the escaping gas and the higher the e?lciency. 

_ The feature of the walls I! and I 3 is known. 
The placing of vanes ll in the opening II is also , 
known, but when directed forwardly to decrease 
the resistance of the collector they decrease also 

' I the e?iciency of the dust-collecting. Even the 
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directing of the vanes opposite the gas-current 2 
is known, but what has not been known heretofore 
is that the greatest advantage is only obtained 
when the vanes I4 are directed as last'mentioned 
and placed in that part of the collector where the 
double eddy-current 3 and I (Fig. 1) has a velocity 
6 to the periphery which carries along the parti-_ 
cles after collision. _ 

The emciency increases with the number of the 
vanes. It is desirable to make the vanes l4 so 
that they may be pivoted or turned round their 
vaxes. ‘ In the collector, shown in the Figs. 7 and 
-.8. this brings the possibility of adaptation of the 

2,039,092 
angle of the vanes to the boiler-load. At peak 
load the vanes are opened very wide and then the 
resistance of the collector is even less than it 
would be without any vanes. At the same resist 
ance, the collector could be smaller, which is not 
only cheaper, but has also. the advantage that the 
velocity of the main current at the lower loads 
will be suilicient to separate the dust from the 
gas. With the lower load the vanes are more 
nearly shut and their separating action increases. 
This neutralizes the loss of dust-collecting e?l 
ciency by the lower velocity of the main current, 
so that a constant emciency at very di?erent loads 
may be obtained by the use of pivoted vanes. 

Dust-collecting gutters 
In many cases one can make use of the property 

of the double eddy-current to sweep the dust into 
.the corners of the casing (Fig. l). ‘ 

If the channel 9 of Fig. 5 should be provided 
with the dust-collecting gutters l5 (as shown in 
Fig. 5a) a great part of the dust would assemble 
there and be carried along in a very concentrated 
state. The currents ‘I would then vdrag along less 
dust to the centre. - 

Shunt-type collector 

A dust-collector in which are embodied many 
of the improved constructions which have been 
heretofore described is shown in vthe Figures 7 
and 8. The dust-laden gases enter at 41 into the 
casing 9, shown in Fig. 5, with vanes Id at the 
outlet. The skimming place I0 is U-shaped and 
leads to‘ the shunt-current-cyclone 48. This col 
lector has the same e?iciency as a very large di 
rect-type cyclone and a lower resistance. By the 
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pivoted vanes I4 the quantity of gases escaping ' 
to the chimney is regulated. At peak load the ' 
vanes ‘are opened widely but at 25% load the 
vanes are nearly shut off, so that the cyclone 48 ‘ 
gets practically all the gases and is charged con 
stantly, independent of the boiler-load. This 
shunt-type collector has therefore a constant em 
ciency at all loads, which is as high as that of a 
very good direct-type cyclone. , ' 

Although it would be possible to give yet more 
examples of constructions in which is made use 
of the double eddy-current in a favourable way, 
these will su?lce to show the great importance of , 
this secondary current in connection with dust 
collecting. 
What I claim is: 
1. Means for removing dust and other foreign 

matter from air and other gases comprising a 
casing having end walls and a curved sidewall, 
the side wall having an air or gas ‘inlet opening, 
an air or gasinlet conduit communicating tan 
gentially with said casing through said air or 
gas inlet opening, an air or gas outlet conduit 
extending through an end wall of the casing into 
the latter in spaced relation to the side wall there 
of, said outlet conduit having an inner open end 
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spaced from said end wall of the casing, the side " 
_ wall of the casing also having a dust outlet open 
ing, said dust outlet opening being at least‘ in 
part coextensive axially oi’ the casing with the air 
or gas inlet opening and in part coextensive'ax 
ially of the casing with a portion, of the casing 
which lies between the plane of the inner open 
end of the air or gas outlet conduit and the end 
wall of the casing through which said conduit 
extends, a part of said dust outlet opening which 
lies between the plane of the inner open end of 
the air or, gas outlet conduit and the end of the 
casing through which said conduit extends being 

70 
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widened circumferentially of the casing, and a 
dust outlet conduit‘ communicating tangentially 
with said casing through said dust outlet open 
ing and oppositely with respect to the air or gas 
inlet conduit. ' . 

2. Means for‘ removing dust and other foreign 
matter from air and other gases comprising a 
casing having end walls and a curved side wall, 
the side wall having an air or gas‘ inlet opening, 
an air or gas inlet conduit communicating tan 
gentially with said casing through said air or gas - 
inlet opening, an air or gas outlet conduit ex 
tending through an end wall of the casing into the 
latter in spaced relation to the side wall thereof, 
said outlet conduit having an inner open end 
spaced from said end wall of the casing, the side 
wall of the casing having a dust outlet opening 
the middle plane of which is substantially coin 
cident with the middle plane of the air or gas 
inlet opening, said dust outlet opening being at 
least in part ‘coextensive axially of the, casing 
with a portion of the casing which lies between 
the plane of the inner open end of the air or gas 
outlet conduit and the'end wall of the conduit 
through which said conduit extends, the casing 
being of enlarged diameter between the plane of 
the inner open end of the air or gas outlet con 
duit and the end of the casing through which 
said conduit extends to provide a circumferen 
tially extending gutter opening into the casing, 
the dust outlet opening extending across at least 
a portion of the_casing which is- of enlarged di 
meter, and a dust outlet conduit communicat 
ing tangentially with said casing through said 
dust outlet opening and oppositely with respect 
to the air or gas inlet conduit. 

3. Means for removing dust and other foreign 
matter from air and other gases comprising a 
casing having end walls and a curved side wall, 
the side wall having an air or gas inlet opening, 
an air or gas inlet conduit communicating tan 

\ gentially with said casing through said air or gas 
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inlet opening, a pair of air or gas outlet con 
duits extending through said end walls, respec 
tively, into the casing in spaced-relation to the 
side wall thereof, said outlet conduits each having 
an inner open end spaced from the related end 
wall of the casing, the side wall of the casing also 
having a dust outlet opening,‘ said dust outlet 
opening being at least in part coextensive axially 
of the casing with portions of the casing which 
lie between the planes of'the inner open ends of 
the air or gas outlet conduits and the related ends 
of the casing, respectively, parts of said dust out 
let opening which lie between the planes of the 
inner open ends of the air or gas outlet conduits 
and the related ends of the casing, respectively, 
being widened circumferentially of the casing, 
and a dust outlet conduit communicating tangen 
tially with the casing through said dust outlet 
opening and oppositely with respect to the air or 

' gas inlet conduit. ‘' 

4. vMeans for removing dust and other foreign 
matter from air and other gases comprising a cas 
ing having end walls and a curved side wall, the 
side wall having an air or gas inlet opening-an 
air or gas inlet conduit communicating tangen 
tially with said casing through said air or gas in 
let opening, a pair of air'or gas, outlet “conduits 
extending through said end walls,_-respectively, 
into the casing in spaced relation to the side wall 
thereof, said outlet conduits each having an in 
ner open end spaced from‘ the related end wall of 
the casing, the side wall of the casing having a 
dust outlet opening, the middle plane of which is 

3 
substantially coincident with the middle plane of 
the air or gas inlet opening, said dust outlet open 
ing being at least in part coextensive axially of 
the casing with portions of the casing which lie 
between the planes of the inner open ends of the 
air or gas‘outlet conduits and the related ends 
of the casing, respectively, the casing being of en 
larged diameter between the planes of the inner 
open ends of the air or gas outlet conduits and 
the related ends of the casing respectively, to 
provide inwardly opening circumferentially ex 
tending gutters, the dust outlet opening extend~ 
ing across at least a portion of each of said gut 
ters, and a dust outlet conduit communicating 
tangentially with the casing through said dust 
outlet opening and oppositely with respect to the 
air or gas inlet conduit. 

5. Means for removing dust and other foreign 
matter from air and other gases comprising a 
casing having. and walls and a curved side wall, 
the side wall having an air or gas inlet opening, 
an air or gas inlet conduit communicating tan 
gentially with said casing through said air or ‘gas 
inlet opening, an air or gas outlet conduit ,ex 
tending through an end wall of the easing into 
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the latter in spaced relation to, the side wall - 
thereof, said outlet conduit having an inner open 
end spaced from said end wall of the casing, the 
side wall of the casing. also having a dust outlet 
opening, said dust outlet opening being at least ' 
in part coextensive axially of the casing with 
the air or gas inlet opening and in part coexten 
sive axially of the casing with a portion of the 
casing which lies between the plane of the inner 
open end of the air or gas outlet conduit and the ' 
end wall of the casing through which said con 
duit extends, the casing being of enlarged diam 
eter between the plane of the inner open end of ' 
the air or gas outlet conduit and the end 'of the 
casing through which said conduit extends, to 
provide a circumferentially extending gutter 
opening into the casing, the dust outlet opening 
extending across at least a portion of said gutter 
and, within the limits of the gutter axially of 
the casing, being widened circumferentially of - 
the casing, and a dust outlet conduit communi 
cating tangentially with said casing through said 
dust outlet opening and oppositely with respect 
to the air or gas inlet conduit. 

6. Means for removing dust and other foreign 
matter from air and other gases comprising a 
casing having end walls and a curved side wall, 
the side wall having an air or gas inlet opening, 
an air or gas inlet conduit communicating tan 
gentially with said casing through said air or gas * 

, inlet opening; a pair of air or'gas outlet conduits 
extending through said end walls, respective‘y, 
into the casing in spaced relation to the side 
wall thereof, said outlet conduits each having an 
inner open end spaced from the related end ‘wall 
of the casing, the side wall of the casing also 
having a dust outlet opening, said dust outlet 
opening being at least in part coextensive axial 
ly of the casing with portions of the casing which‘ 
lie between the planes of the inner open ends of 
the air or gas outlet conduits and the related 
ends of the casing, respectively, the casing being 
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of enlarged diameter between the planes of the , 
inner open ends of the air or gas outlet conduits 
and therelatedends of the casing, respectively, , 
to provide inwardly ‘opening circumferentially 
extending gutters, the dust outlet opening ex 
tending across at least a portion 'of each gutter 
and, within the limits of each‘gutter axially of 
the casing, being widened circumferentially'of 75.. 
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the casing, and a dust outlet conduit communi 
cating tangentially with the casing through said 
dust outlet opening and oppositely with respect 

7 to the air or gas inlet conduit. 
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7. Means for removing dust and other foreign 
matter from air and other gases comprising a I 
casing having end walls and a curved side wall, 
the side wall having an air or gas inlet opening, 
an air or gas inlet conduit-communicating tan 
gentially with said casing through said air or gas 1 
inlet opening, a pair of air or‘gas outlet conduits 
extending through said end ~walls,"respectively, 

' into the casing in spaced relation to'the side wall 
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thereof, said outlet conduits each having an in 
‘ner open end spaced from the related end wall 
of the casing, vanes extending between the inner 
ends of said, air or gas outlet conduits, said vanes 
being disposed reversely with respect to the di 
rection of flow of air or gas through the casing, 
the side wall of the casing also having a dust 
outlet opening, said dust outlet opening being 
at least in part coextensive axially of the casing 
with portions of the casing which lie between the 
planes of the inner open ends of the air or gas 
outlet. conduits and the related ends of the cas 
ing, respectively, and a dust outlet conduit com 
municating tangentially with the casing through 
said dust outlet opening and oppositely with ‘re 
spect to the air or gas inletconduit. 

8. Means for removing dust and other foreign 
matter from air and other gases comprising a 
casing having end walls and a curved side wall, 
the side wall having an air or gas inlet opening, 
an air or gas inlet conduit communicating tan 
gentially with said casing through said air or gas 
inlet opening, an air or gas outlet conduit ex 
tending, through ‘an end wall of the casing into 
the latter in spaced relation to the side wall 
thereof, said outlet conduit having an inner open 
end spaced from said end wall of the casing, the 
side wall of the casing also having a dust outlet 
opening. said dust outlet opening being at least 
in‘part coextensive axially of the casing with a 
portion of the casing which lies between the 
plane of the inner open end of the air or gas out 
let conduit and the end wall of the casing 
through which said conduit extends,'both the air 
or gas inlet opening and the dust outlet open 
ing being at least in part coextensive axially of 
the casing with that portion of the casing lying 
inwardly of the inner open end of the air or gas . 
outlet conduit, a part of said dust outlet open 

' ing which lies between the plane of the inner 

I ‘.00 

open end of the air or gas outlet-conduit and the 
end of the casing through which said conduit 
extends being widened circumferentialiy oi’ the 
casing, and a dust outlet conduit communicat 
ing tangentially with’ said ‘casing through said 
dust outlet opening and oppositely with respect 
-to the air or'gas inlet conduit. 

9-. The combination as set forth in’clairn 8 in 
which vanes extend inwardly from the inner 
open end of the airor gas‘outlet conduit, and in 
which said vanes are disposed reversely with re 

_ spect to the direction of ?ow of air’ or gas through 
. the casing. - ’ ~ 
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‘10. Means for removing dust andother for 
eign matter from air and other gases comprising 
a casing having end walls and a curved side wall, » 
the side wall having an air or gas inlet opening, 
an air or gas inlet conduit communicating'tan 
gentially with said casing through said air or gas 
inlet opening, a pair of air or gas outlet conduits 
extending through said end walls, respectively, 
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into the casing in spaced relation to the side wall 
thereof, said outlet conduits each having an in 
ner open end spaced from the related end wall 
of the casing, the side wall of the casingv also 
‘having a dust outlet opening, said dust outlet - 
opening extending from end to end ofthe casing 
and adjacent to the ends of the casing being-wid- ~ 
ened circumferentially of the casing, anda dust 

_ outlet conduit communicating tangentially with 
the casing'through said dust;outlet opening and 
oppositely with respect to the air or gas inlet 
conduit, the air inlet opening being coextensive 

" axiallyof the casing with at least that part of ‘the 
casinglying between the inner ends of the air 
or gas' outlet conduits. ‘ 

11. The combination as set forth in claim 10 

10 

in which vanes extend between the inner ends . 
of the air or gas outlet conduits and in which 
saidvanes are disposed reversely with respect to 
the direction of ?ow of air orgas ‘through the 
casing. _ ' - 

12. The combination as set forth in claim 7 
including means for adjusting the vanes to'vary 
the areas of the free spaces therebetween. 

l3. Means'for removing dust and other foreign 
matter from air and other gases, comprising a 
casing having end walls and a curved side wall, 
the side wall having a gas inlet opening, a gas in 
let conduit communicating tangentially with-said 
casing through said gas inlet opening, a gas out 
let conduit passing through an end wall into the 
casing in spaced relation to said side wall, said 
conduit havingan opening extending throughout 
a part of its length and constituting the sole out 
let i'or the gases discharged through said conduit, 
vanes for said opening, said vanes being substan 
tially oi.’ equal length on each side of a plane 
transverse to-the ‘side wall of the casing by which 
plane the volume of the space included 'within 
the casing is divided substantially equally, the 
side wall of the casing also having a dust outlet 
opening at least in part coextensive axially of the 
casing with those portions of the gas outlet con 

' duit comprising the vanes together with the por 
tions of the said outlet conduit on either side of 
the vanes, and a dust outlet conduit communi 
cating tangentially with said casing through said 
dust outlet opening and oppositely with respect , 
to the air or gas inlet conduit. - 

14. Means for removing dust and other foreign 
matter from air and other gases, comprising a 
casing having end walls and a curved side wall, 
the side wall having a gas inlet opening, a gas in- , 
let conduit communicating tangentially with saidv 
casing through said gas inlet-opening, a gas out 
let conduit passing through an end wall into the 

‘ casing in spaced relation to said side wall, said 
conduit having an opening extending through 
out a part of its length and constituting the sole 
.outlet for the gases discharged through said out 
let, vvanes'forsaid opening, said vanes being sub 
stantially of equal length on each side of a plane 
transverse to the side wall of‘thecasing by which 
‘ plane the volume of the space included within the 
casing is divided substantially equally,.- the side 
wall'of thei'casing also having a dust outlet open- - 
ing at least in part coextensive axially of the eas 
ing with those portions of the gas outlet conduit 
comprising the'vanes together with the portions 
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of the said outlet conduit on either side of the ' 
vanes, and a dust outlet conduit communicating 
tangentially with said casing through said dust 
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outlet opening andoppositely with respect to the 
' air or ‘gas inlet conduit, parts of said'dust opening 
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being widened circumterentially o! the casing. 
15. Means for removing dust and other foreign 

matter from air and other gases, comprising a 
casing having end walls and a curved side wall, 
the side wall having a gas inlet opening, a gas in 
let conduit communicating tangentially with said 
casing through said gas inlet opening, a gas out 
let conduit passing through an end wall into the 
casing in spaced relation to said side wall, said 
conduit having an opening extending throughout 
a part of its length and‘- constitutlng the sole out 
let for the gases discharged throughlsaid conduit, . 
vanes for said opening, said vanes being substan 
tially of equal length at each side of a plane trans 
verse to the side wall of the casing by which plane 
the volume of the space included within the cas 
ing is divided substantially equally, and in which 
the vsaid vanes are so disposed as to cause_ the 
gas to make a sharp turn from the direction of 
?ow to escape through the vanes, the side wall 
of the casing also having a dust outlet opening 
at least in part coextensive axially of the ‘casing 
with those portions or the gas outlet conduit com 
prising the vanes together with the portions of - 
the said ‘outlet conduit on either side of the vanes, 
and a dust outlet conduit communicating tangen 
tially with said casing ‘through said dust outlet 
opening and oppositely with respect to the air or 
gas inlet conduit. ' 

_ 5 

16. Means for removing dust and other foreign . 
matter from air and other gases, comprising 9. cas 
ing having end walls and a curved side wall, the 
side wall having a gas inlet opening, a gas inlet 
conduit communicating tangentially with said 5 
casing through said gas inlet opening, a gas out 
let conduit passing through an end wall into the 
casing in spaced relation to said side wall, said 
conduit having an opening extending throughout ' 
a part of its length and constituting the sole out- 10 
let for the gases discharged through said conduit, 
vanes for said opening, said vanes being substan 
tially of equal length at each side of a plane trans 
verse to the side wall of the casing by which plane 
the volume of the- space included within the cas- - 
ing is divided substantially equally, and in which 
the said vanes are so disposed as to cause the gas 
to make a sharp turn from the direction 01' ?ow to 
escape through the vanes, the side wall of the 
casing also having a dust outlet opening at least 
in part coextensive axially of the casing with those 
portions of the gas outlet conduit comprising the 
vanes together with the portions of the said out 
let conduit on either side of the vanes, and a dust 
outlet conduit communicating tangentially, with 
said casing through said dust outlet opening and 
oppositely with respect to the air or gas inlet con 
duit, parts of said dust opening being widened 
circumierentially o! the casing. 30 
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