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My invention relates to an apparatus for han 
dling air and collecting dust therefrom. 

It is the object of my invention to provide a 
combined fan and dust collector in a single uni 
tary mechanism so arranged that the movement 
of the air by the fan will result in moving the 
dust in the air out of the air longitudinally, SO 
that it can be collected from the moving air while 
the dust free air is moved away from the fan si 
multaneously by the action of the fan. 
It is my further object to provide a fan in a 

volute dust collecting casing, the axis of the fan 
being located on the axis of the volute. 

It is my further object to provide in such com 
bination a dust collecting lip for collecting the 
dust thrown out centrifugally by the action of 
the fan in moving the air so the two operations 
of dust collection and air movement are per 
formed simultaneously by the single instrumen 
tality of the fan and dust collecting casing, which 
also forms the fan casing. 

It is my object to provide in this connection a 
Secondary collector for removing from the dust 
whatever remaining entrained air that is left in 
the dust extracted from the air by the fan. 

It is my further object to provide with the con 
nection of the dust collector fan and dust casing 
the means for adjustably skimming the dust ex 
tracted from the air away from the air; and to 
provide an adjustable skimmer for this purpose. 

It is the object of my invention to collect dust, 
cinders, Snow and the like which enters the in 
let of the fan under pressure. This body of dust, 
cinders and Snow having greater weight than 
that of the air or gas converges to a focal point 
or line toward the center of the fan wheel and 
resists the effort made to'turn it from a straight 
line movement with the air, which is turning at 
substantially right angles, into the fan blades. 

It is my object to permit this concentrated 
stream of dust, cinders and snow to pass beyond 
the fan into a Secondary collecting chamber at 
the back of the fan within the secondary scroll 
plate and then to allow the dust concentrated 
air therein to escape, separate from the air being 
delivered by the fan. 
It is my object to permit heavier particles in 

an air stream to continue their normal direction 
of movement and to be conveyed away independ 
ently of the lighter air which is deflected lateral 
ly and delivered separately by a fan. 

Referring to the drawings in detail: 
Figure 1 is a top plan view of a volute fan cas 

ing and the Outlet ducts for air and dust. 

5 

0. 

1 looking in the direction of the arrows. This is 
a longitudinal section. 

Figure 3 is a transverse section of the line 
3-3 looking in the direction of the arrows. 

Figure 4 is a detailed view, partially broken 
away, in elevation of the fan-rotor. 

Figure 5 is a perspective of the apparatus. 
Figure 6 is a section of the line 6-6 of Figure 

1 looking in the direction of the arrows. 
Figure 7 is a section of the line 7-7 of Figure 1 

looking in the direction of the arrows. 
Figure 8 is a perspective of the 

skimmer and damper. 
Figure 9 is a side elevation of the dust 

dust collecting 

collect 
15 ing apparatus connected to a secondary collector. 

Figure 10 is a top plan view of the same 
apparatus shown in Figure 9. 

Figure 11 is a modified form of the preliminary 
dust collecting apparatus shown in section along 

20 the line 2-2 of Figure 1. 
Figure 12 is a section on the line 2-2 of 

Figure 1. 
Figure 13 is a diagrammatic view showing the 

principles of my invention to illustrate how the 
25 converging dust stream tends to continue in a 

35 nates the dust laden air opening. 

straight line while the lighter air can be bent or 
diverted laterally of this straight line into areas 
of low preSSure. . x 

Figure 14 is another diagrammatic view illus 
30 trating the principles of my invention and apply 

ing them specifically diagrammatically to the 
particular mechanical forms in which my inven 
tion is embodied as set forth herein. 

Referring to the drawings in detail, desig 
By air is 

meant any gas. This opening is connected with 
a conical Wenturi shaped inlet passageway 2 ar 
ranged with its inner lip 3 in overlapping spaced 
parallel engagement with the end shroud 4 of 

40 the fan comprising the rotor blades 5 and the 
annular plate 6 carried upon the arms 7 of the 
spider which in turn is supported and driven 
by the shaft 8. As shown in Figures 2 and 4, 
these arms have a rectangular cross-section and 

45 considerable width or depth near the hub, ta 
pering to less width near the plate 6. The air is 
then introduced with its burden of dust into 
the center of the fan and thrown out periph 
erally into the fan casing 9 which, in this case, 

50 is a volute casing so arranged that the axis O 
of the fan and of the inlet passageway through 
the inlet tube 2 is coincident with the axis of 
the description of the volute casing 9. The dust 
is thus thrown of centrifugally so that it col 

Figure 2 is a section of the line. 2-2 of Figure 55 lects on the side of the wall 9 of the casing and 



2 
is skimmed off by the skimmer adjacent the 
lip 2, which is the end of the volute casing 9. 
This dust, with any entrained air, passes of 
through the pipe 3. Due to the fact that the 
incoming air, as it turns from a horizontal path 
to a radial path, does so in a general diagonal 
direction with respect to the entering axis so 
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dust, and to remove a great percentage with 
comparatively little effort. m 
In the particular adaptation of my invention 

shown herein (diagrammatically illustrated in 
5 Fig. 14) the orifice has become a cone 2, having 

the major portion of the dust is thrown out 
against the back wall 4 of the volute casing. 

5 is the front wall supporting the inlet pas 
sageway 2. The dust thus thrown off, due to 
the right angle turn of the air from its entering 
axis to the leading axis of the fan is collected 
within the space between the skimming plate 6 
and the rear wall of the casing. The plate 6 
is an annular flat ring arranged adjacent the 
left end periphery of the fan and in parallel 

an inner outlet opening 3, the vena contracta 
of both the air and dust is Substantially the same 
nature, the dust being allowed to pass into the 
secondary Chamber while the clean air is re 

10 

5. 

spaced relationship with the wall 4. This body 
of dust is then permitted to descend by gravity 
and into the influence of the air making its 
exit through the air passageway . In doing 
so, it is engaged by an adjustable skimming 

20 

plate 8 having a lip so that the dust is dis 
charged through the opening 9 into a hopper or 
into a pipe leading into a secondary dust col 
lector hereinafter described. If there is any 
further dust of lighter character which is not 
so collected, it passes, due to the right angle 
turn of the air from the fan casing 9, to the air 
passageway 7 beneath the skimmer 20 into out 
let 21, where it may pass to the open air or to 
the secondary dust collector. It will be under 
stood that the directing lip may extend con 
pletely across the volute casing 9. 
. The plate 8 may be manually or automati 
cally controlled. A handle 9a is shown for the 
manual control. 
As will be seen in Figure 11, the pipe 22 is 

adapted to carry away the dust that is collected 
in which there is a certain amount of entrained 
air. The lighter dust will be skimmed off by the 
skimmer 20, which in turn is connected to the 
same secondary collector as the pipe 22. These 
pipes 2 and 22, and optionally pipe 3, are 
connected to the secondary collector 23, where 
the dust is thrown out centrifugally and what 
ever remaining air remains in the center of the 

25 
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collector and is extracted through the air exit 
line 24 at the top of the collector while the dust 
is moved progressively downwardly in a spiral 
of decreasing diameter through the successive 
stages of the dust collector designated by the 
conical wall-25, vertical wall 26, conical wall 2 
and vertical wall 28 into the dust collecting hop 
per 29. The air outlet pipe 24 is connected 
(not shown in the drawings) to the air Outlet 
passageway it. 

Operation 

Assuming a volume of air having dust, Cinders, 
or Snow in it be induced to move from the high 
pressure to the low pressure side, the stream will 
be deflected as at AA (Fig. 13) in which the 
vena contracta's least radius of the stream lies 
on the low pressure side of the hole. On the 
induction or high pressure side, the air and dust 
are induced in multi-directional lines to the 
focal points formed by the edge of the orifice, 
as dust, etc., has anywhere from 30 to 80% 
greater weight than the air, it resists to a much 
greater extent the change in the direction of 
flow. It forms what might be termed a second 
ary vena contracta of a great deal Smaller di 
ameter than that of the air. My invention pro 
vides means to collect this central stream of 
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the secondary baffle f6. 

moved in the primary chamber. The fan wheel 
5 is interposed between the inlet opening 3 and 

This brings about 
Centrifugal action in both chambers on both 
sides of the baffle, although the separation of 
the dust primarily occurs not through centrif 
ugal action but through the concentration of 
the dust, due to its difference in weight and 
tendency to form a vena, contracta of lesser 
diameter than the air. stream. . . 

Referring to Figure 2, the dust or Snow as 
dened air entering the conical inlet 2 converges 
the dust or SnOW, which has greater weight than 
that of the air or gas, to a focal point toward 
the center of the Wheel shaft 8. The dust or 
snow resists the effort to be made to turn from 
the opening 3 into the blades 5, which is sub 
stantially a right angle turn. It therefore foll 
lows in a concentrated stream at the central 
section of the inlet, the majority of it passing 
through the spider arms into the secondary 
chamber to the left of the spider arms. It will 
be noted that the arms have considerable width 
in the direction of the axis of the fan so that 
as, they revolve a fanning action takes place, 
causing the dust or Snow which passes through 
the arms or blades to be forced radially outward 
along the passageway between the rear Surface 
of the fan and the back wall 4 of the casing. 
The dust or Snow laden air in this passageway 
is allowed to escape through passage 9 either 
into the air or to a secondary collector which will 
take the concentrated dust out of the air. The 
arcuate plate 8 may be thrown backward clear 
of the scroll 6 in such a manner that providing 
there is no dust in the air, the fan may be used 
with the full blast section, the air which other 
wise would be voided through passageway 9 
now being projected down through the duct . 
Still other particles of dust strike the back 
plate 6. It is evident that the front side of 
the back plate is not directly in line with the 
rear side of the annular plate 6, leaving a small 
annular space therebetween. The dust particles 
which strike the back plate are caused to slide 
outwardly by centrifugal action and to be caught 
within the chamber between the annular plate 
f6 and the wall f. 
Some Small residual dusts are carried through 

the blades 5 and for this purpose a skimmer 20 
has been provided, as this dust is again thrown 
out centrifugally along the valve 8 this being a 
secondary method of collection of a majority of 
the dust which is not passed out in the back side 
Scroll of the fan at point 6 and voided at 9. 
This skimmer may be connected to a secondary 
type of dust collector for recovery at 2 by a 
connection to any such Secondary apparatus. 
There is still a source of fine dust which will 

not be removed at either passage 9 or 2. This 
is dust carried in the scroll piece itself and if 
it is desired to remove this dust it is done by 
the skimmer lip shown best in Figure 3 at point 
2. This may again be connected to a secondary 

Collector, or reclamation, or otherwise, or any 
or all of the three points of collection may be 
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voided directly through the air. The most im 
portant. object of this invention is to cover the 
condensation and focusing of the dust particles 
in the conical section. This may be either a 
conical or an orifice plate which operates very 
'much in the same manner. 

It will be understood that I desire to compre 

5. 

dust-laden gas chamber. 
hend within my invention such modifications as . 
may be clearly embraced within the claims and 
Scope of my invention. 
Having thus fully described my invention, 

what I claim as new and desire to secure by Let 
ters Patent is: 

1. In combination, in a combined fan and dust 
collection apparatus, a fan casing of curvilinear 
configuration having an axial side opening for 
admitting dust-laden air and having a peripheral 
opening for expelling separated air and dust, 
a fan rotor mounted within said casing to receive 
the combined air and dust from the side Open 

dust-laden gas, the dust-laden air axially enter- rv-- 
ing the housing being caused to make a sharp 
change in direction by the impellerblades to sep 
arate the dust from the gas and cause the dust 
to proceed in its original axial direction through 
the inter-rib spaces of the impeller to enter the 

4. In combination, in a combined fan and dist 
collection apparatus, a circular fan casing hav 

10 
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20 
ings, said rotor having an annular ring from 
which the rotor blades extend into a position ad 
jacent said peripheral opening, said ring being 
carried by spaced ribs which radiate from the 
hub of the rotor, and a dust collecting passage 
way between the rotor and the side of the 
casing opposite from said side opening, the dust 
laden air entering said side opening being caused 
to make a sharp change in direction by the fan 
blades to separate the dust from the air, the 
separated dust proceeding in its original direc 
tion through the inter-rib spaces of the rotor 
into said passageway. 

2. In combination, in a combined fan and dust 
collection apparatus, a fan casing having an ax 
ial side opening for admitting dust-laden air, 
said casing having a partition therein comprising 
a skimmer plate, a fan rotor with blades carried. 

ing an axial side opening for admitting dust 
laden air axially and having a peripheral open 
ing for expelling separated air and dust tangen 
tially, a fan rotor mounted within said casing to 
axially receive the combined air and dust from 
the side opening, said rotor having an annular 
ring from which the rotor blades extend in planes 
parallel to the rotor axis and substantially ra 
dially with respect to said axis to a position ad 
jacent said peripheral opening, said, ring being 
carried by Spaced ribs which radiate from the 
hub of the rotor, and a dust collecting passage 
Way between the rotor and the side of the cas 
ing opposite said side opening, the dust-laden air 
axially entering said side opening being caused 
to make a sharp change in direction by the fan 
blades to separate the dust from the air and 

30 
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on a hub and mounted within said casing to re 
ceive air and dust internally through said fan 4 
casing opening, said rotor having an annular . 
ring closely adjacent the internal periphery of 
said skimmer plate located adjacent the inner. 
ends of the fan rotor blades, said ring being car 

tried by spaced ribs which radiate from the 
hub of the rotor, and a passageway between the 
rear side of the rotor and the side of the casing 
opposite said side opening, said passageway being 
in alignment with the space between the skimmer 
plate and the side of the casing adjacent thereof, 
the dust laden air entering the side opening of 

, the casing being caused to make a sharp change 
in direction by the fan blades to separate heavy 
dust from the air, the heavy dust proceeding in 
its original direction through the inter-rib spaces 
of the rotor into the space between the skimmer 
plate and the casing, the light dust carried by the 
body of the air through its change of direction 
being caused to impinge upon said ring by cen 
trifugal action upon the dust particles and pass 
through said passageway, 

3. A device of the class described comprising 
a housing of curvilinear configuration, an in 
peller rotatably mounted within said housing to 
receive dust-laden gas axially and discharge it 
more or less radially and a partition dividing 
the housing into a clean gas chamber and a dust 
laden gas chamber, said partition being inter 
posed between the housing and the periphery of 
the impeller, said impeller comprising a plurality 
of substantially radially extending Vanes Secured 
to an annular ring, said ring being mounted from 
the impeller shaft on spaced ribs, a passageway 
between the ring and the side of the housing 
opposite the side which receives the incoming 

50 

55 

60 

65 

O 

cause the separated dust to proceed in its origi 
nal axial direction through the inter-rib spaces 
of the rotor, said ribs providing a fan to cause 
the dust-laden air to leave the casing through 
Said passageway. W 

5. A device of the class described comprising 
a housing of curvilinear configuration, an im 
peller rotatably mounted within said housing to 
receive dust-laden gas axially and discharge it 
more or less radially and a partition dividing 
the housing into a clean gas chamber and a dust 
laden gas chamber, said partition being inter 
posed between the housing and the periphery of 
the impeller, said impeller comprising a plural 
ity of Substantially radially extending vanes se 
cured to an annular ring, said ring being mount 
ed from the impeller shaft on spaced ribs, a pas 
sageway between the ring and the side of the 
housing opposite the side which receives the in 
coming dust-laden gas, the dust-laden air axially 
entering the housing being caused to make a 
sharp change in direction by the impeller blades 
to separate heavy dust from the gas and cause 
the separated dust to proceed in its original axia 
direction through the inter-rib spaces of the in 
peller and to enter the dust-laden gas chamber, 
Sald annular ring being positioned between said 
partition and the back wall of the dust-lader 
gas chamber leaving an annular space between 
the front side of the ring and said back wall so 
that the light dust which passes through the 
Vanes of the impeller and strikes the front side 
of said ring is caused to slide over the side of the 
ring in an outward direction and to enter the 
dust-laden gas chamber. 

6. In combination, in a combined fan and dust 
collecting apparatus, a fan casing, a fan rotor 
having open ends, said rotor being rotatably po 
sitioned within said casing and receiving air and 
dust axially and discharging the air more or less 
radially, means forming a dust collecting cham- . 
ber adjacent the end of said rotor opposite the 
air entering end, an air inlet for said rotor, said 
air inlet converging toward the axis of the rotor 
to form a reduced diameter throat through which 
the air passes to said rotor, said rotor causing 
the dust-laden air entering the same to make a 
sharp change in flow direction to separate the 

75 dust from the air and to concentrate the dust 



4. 
axially within said rotor, the separated dust pro 
ceeding through said rotor to said dust collecting 
chamber. 

. . In combination, in a combined fan and dust 
collecting apparatus, a fan casing, a fan rotor 
having open ends, said rotor being rotatably po 
sitioned within said casing and receiving air and 
dust axially and discharging the air more or less 
radially, means forming a dust collecting cham 
ber, adjacent the end of said rotor opposite the 
air entering end, a cone shaped air inlet for Said 
rotor tapered inwardly toward the axis of Said 
rotor to form a converging throat through which 
the air passes to said rotor, said rotor causing the 
dust-laden air entering the same to increase in 
axial velocity by convergence of the air through 
said inlet and to make a sharp change in flow 
direction thereof to separate the dust from the 
air and to concentrate the dust axially within 
said rotor, the separated dust proceeding through 
said rotor to said dust collecting chamber. 

8. In combination, in a combined fan and dust 
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passes to said rotor, said rotor causing the dust 
aden air entering the same to make a sharp 
change in flow direction to separate the dust 
from the air and to concentrate the dust axially 
within said rotor, the separated dust proceeding 
through Said rotor to said dust collecting cham 
ber wherein said ribs provide the blades of a fan 
to aid in expelling the dust from said dust col 
lecting chamber. 

9. In combination, in a combined fan and dust 
collecting apparatus, a fan casing, a fan rotor 
having Open ends, said rotor being rotatably po 
sitioned within said casing and receiving air and 
dust axially and discharging the air more or less 
radaly, means rotatably supporting said rotor 
within said casing including a plurality of ribs, 
means forming a dust collecting chamber adja 
cent the end of said rotor opposite the air enter 
ing end, said ribs being positioned substantially 
within said dust collecting chamber, a cone 
shaped air inlet for said rotor tapered inwardly 
toward the axis of said rotor to form a converg 

collecting apparatus, a fan casing, a fan rotor 
having open ends, said rotor being rotatably po 
sitioned within said casing and receiving air and 
dust axially and discharging the air more or 
less radially, means rotatably supporting said 
rotor within said casing including a plurality 
of ribs, means forming a dust collecting cham 
ber adjacent the end of Said rotor opposite the 
air entering end, said ribs being positioned Sub 
stantially within said dust collecting chamber, 
an air inlet for said rotor, said air inlet converg 
ing toward the axis of the rotor to form a re 
duced diameter throat through which the air 
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ing throat through which the air passes to said 
rotor, Said rotor causing the dust-ladened air en 
tering the same to increase in axial velocity by 
convergence of the air through said inlet and 
to make a sharp change in flow direction thereof 
to separate the dust from the air and to con 
centrate the dust axially within said rotor, the 
separated dust proceeding through said rotor to 
said dust collecting chamber wherein said ribs 
provide the blades of a fan to aid in expelling 
the dust from said dust collecting chamber. 

EDWARD L. ANDERSON. 


