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This invention relates to methods of and ap 

paratus for filtering air. The invention will be 
herein disclosed as embodied in an air filter de 
signed especially for use in textile mills, although 
capable, also, of use in other relationships where 
conditions obtain similar to those in textile mills. 

It is customary in a picker room to draw air 
from the room into the beaters and condensers of 
the picking machines and to discharge the dust 
laden air into a dust room. Or at Some point Out 
side the building. In a typical picker installation 
approximately fifteen hundred cubic feet of air 
are delivered per minute from a single beater or 
condenser. Consequently, in cold Weather the 
loss of heat from this cause alone is a very Sub 
stantial item. Furthermore, while picker rooms 
are not usually humidified, it is very desirable 
that they should be. This fact is now gaining 
recognition, but it is not feasible to humidify pick 
er rooms with the present condensing and dust 
handling systems. Similar conditions obtain in 
other departments of a textile mill as, for ex 
ample, in the napping room. 

It is also a common experience in textile mills 
for a fire to occur in the dust room, although 
usually originating in Some machine from which 
an air current discharges into the dust room. 
Frequently these fires assume very serious pro 
portions. They are usually caused by the pres 
ence of matches, pieces of metal, or some other 
foreign material in the cotton fed to the beat 
ers, but instances are of record in which such 
fires have been caused by Static electricity. 

In my copending application Serial No. 603,032, 
filed April 4, 1932 (of which the present applica 
tion is a continuation, in part) I have shown and 
described a fiber handling System in which the 
air in which the cotton is conveyed is filtered and 
returned again to the picker room with its heat 
and moisture content Substantially unchanged 
and in which, also, provision is made for con 
trolling fires in the dust or fiber so conveyed. The 
present invention aims to devise an apparatus 
for use in such systems to control fires which 
may originate in some Such manner as that above 
described. It is also an object of the invention 
to provide a filter which can be used success 
fully in such systems for removing the dust and 
fiber from an air stream and returning the air 
again to the picker room. Or at SOme other de 
sired point in the mill where its heat and mois 
ture content will be conserved. 
The problem of devising a filter which will be 

suitable for use in a picker system and which will 
perform the air filtering operation so effectively 

tion; 

that the air can again be returned to the picker 
room, or to some other room in the mill for re 
use, has proved to be an exceptionally difficult 
one because of the large volumes of air which 
must be handled, the fact that the filtering oper- 5 
ation must be highly effective, and the further 
fact that the resistance to the passage of air 
through the filtering apparatus must be kept at 
an exceptionally low value in order to avoid any 
Substantial increase in the power consumed by 10 
the blowers or fans which create the air cur 
rents. The present invention provides an ap 
paratus which satisfies these conditions and in 
addition substantially eliminates the fire hazard 
involved in the operation of machines in which 15 
a current of air is used to convey the fibrous 
material acted upon. 
The nature of the invention will be readily 

understood from the following description when 
read in connection. With the accompanying draw- 20 
ings, and the novel features will be particularly 
pointed out in the appended claims. 
In the drawings, 
Figure 1 is a perspective view of an air filter 

constructed in accordance with this invention; 
Fig. 2 is a vertical, Sectional view through the 

upper edge of the filter shown in Fig. 1; 
Fig. 3 is a perspective view of another filter 

construction embodying features of this inven 

25 

30 
Fig. 4 is a perspective view of the dust box 

used in the filter shown in Fig. 3; 
Fig. 5 is a horizontal, sectional view through a 

portion of a filter similar to that illustrated in 
Fig. 3; and 

Fig. 6 is a vertical, Sectional view through a 
portion of the filter shown in Figure 5. 

Referring first to Figs. 1 and 2, the filter there 
shown comprises a box-like structure including 
five panels indicated at a, b, c, d and e, respec- 40 
tively. Each of these panels consists of a screen 
Section including a frame with suitable Screens 
Supported in it and all of these frames are bolted 
to an angle iron frame to form the box-like en 
closure illustrated in the drawings. 
As best shown in Fig. 2, each screen section 

includes an inner screen 2 and an outer screen 3, 
the latter being spaced from the former by a 
relatively short distance, say for example one 
quarter of an inch. The inner screen may con- 50 
sist of wire screening of very coarse mesh, the 
meshes being, say, one-quarter of an inch or 
One-half an inch square, while the outer screen 

is much finer and may have, for example, forty 
or fifty meshes to the inch. These screens of 55 
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and by themselves perform very little, although 
an important part, of the filtering operation, but 
they serve to hold between them a layer of fiber 
which performs most of the filtering action. 

Preferably one of the panels, in this case that 
shown at d, is hinged so that it can be swung 
into an open position, and it is provided with a 
latch 4 by means of which it can be held closed. 
The stream of air to be filtered is conducted into 
the filter through the pipe 5 which extends 
through the bottom 6 of the filter box, the end 
of the pipe preferably projecting up above the 
bottom of the filter for several inches. 
ASSunning that the filter is to be used in con 

nection with a cotton picker, it should be borne 
in mind that the cotton is carried away from 
the beater of the machine by a current of air 
which later delivers the beaten cotton to a con 
denser where it is separated from the air stream. 
The beating operation serves to open the cotton, 
break up mats offiber and to beat sticks, leaves, 
or foreign material out of it. Most of the heavy 
foreign materials are separated from the cotton 
in the beater, but the lighter constituents are 
carried along with the current of air created 
by the Suction blower. While most of the fiber 
is taken out of the air stream by the condenser, 
nevertheless the air discharged from the con 
densers carries with it some cotton fiber and 
considerable dust. Most of the fiber is very short 
and customarily is discharged into the dust room 
without any effort being made to recover it. 
ASSuming that air SO laden with dust and fiber 

is discharged into the filter shown in Fig. 1, it 
will be evident that, when first started into oper 
ation the air can flow very freely through both 
the inner and outer screens and will be dis 
charged in all directions from the filter. The 
fiber carried by the current of air passes freely 
through the inner screen 2 of each screen section 
but practically all of it is stopped by the second 
Or Outer Screen 3. It is held against the latter 
Screen by the current of air flowing through the 
filter. Additional fiber is deposited in this man 
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ner, Some of the longer fibers wrapping them 
Selves around the wires of the coarse inner screen 
2, while most of the fiber passes freely through 
the meshes of this screen and is caught, either 
by the Outer screen or by the layer of fiber pre 
viously deposited on it, until finally the entire 
space between the two screens is filled with fiber 
accumulated in this manner. This accumula 
tion of fiber forms a filter sheet or layer 7 in 
which the fibers are disposed heterogeneously 
and are very loosely associated and which, there 
fore, is highly pervious to the passage there 
through of the current of air, but which is, new 
ertheless, extremely effective in catching and 
holding additional fiber and the fine particles of 
dust carried in the air stream. Consequently, 
While the filtering action is somewhat faulty 
when the apparatus is first started into operation, 
in a very few minutes a filter sheet is built up 
between the screens in the manner above de 
scribed and thereafter the filtering action is 
highly satisfactory, it being understood that it 
is not necessary to have the entire space between 
the two screens completely filled with fiber in 
order to filter the air properly for present pur 
pOSes. 

It should be observed that the screen Sections 
which form the greater portion of the entire 
area of the sides of the box are supported in. 
substantially upright positions, while the top Sec 
tion e is located horizontally. Consequently, the 

2,021,858 
action of gravity tends to prevent any substan 
tial accumulation of material strained out of the 
air Stream from clinging to the inner Surfaces 
of the filter walls or screen sections. Normally 
this material is held against the filter walls by 5 
the current of air which has deposited them on 
these walls, but as soon as the blowers are stopped 
for any reason, as at noon or again at night, 
and the current of air consequently is cut off, 
the dirt and fiber accumulated on the inner sur- 0 
faces of the screens fall away from said surfaces 
by gravity and drop to the bottom of the box. 
Consequently, the filter cleans itself automatical-, 
ly Whenever the flow of air is interrupted for any 
reason. This is an important practical advan- 15 
tage since too large an accumulation of fiber on 
the filtering Surfaces would result in an undesir 
able increase in back preSSure or resistance to 
air flow. It should be observed, however, that 
the fibrous sheet or layer T held between the 20 
Screens is not disturbed by the cleaning Operation 
but is maintained in place by the screens against 
the action of gravity at all times So that when 
the blowers are again started up an entirely Sat 
isfactory filtering action is produced. - 25 
The fiber and dirt which collects in the bot 

tom of the filter may be removed from time to 
time by opening the door and cleaning out the 
accumulation, but this operation does not dis- . 
turb the layer of fiber 7 held between the screens 30 
of the different Sections. 
Such a filter may be operated for several days 

without attention, but after a time the layer of 
fiber 7 held between the screens becomes so load 
ed with fine dust that an undesirable degree of 35 
back pressure is created. The screen Sections 
should then be disconnected from the angle iron 
frame, the two screens of each section should be 
separated from each other, and the layer of fiber 
between them should be completely removed. 40 
This operation is facilitated by mounting both 
screens on separate frame members and Securing 
them together by hinges, bolts, or the like, before 
they are fastened to the angle iron frame mem 
bers. As shown in Fig. 2 the Outer Screen 3 is 45 
secured to frame members 8 while the inner 
screen is secured between additional frame mem 
bers 9 and 0, the member 9 acting as a Spacer 
to separate the two screens by the desired dis 
tance. These screen frames are secured to the 50 
main angle iron frame members 2 for this Sec 
tion by bolts, one of which is shown at 3. Each 
of the other screen sections is similarly construct 
ed and bolted to its respective angle iron frame 
section and all of these sections are bolted to- is 
gether so that they can be disconnected from 
each other or "knocked down' to facilitate ship 
ping. After the screens have been cleaned in 
the manner above described they can be re-as 
sembled and the filter then is ready to be started 60 
into operation again in the manner previously 
described. 
A construction similar to that shown in Figs. 

1 and 2 but differing from it in some particulars 
is illustrated in Fig. 3, corresponding parts of the 65 
two constructions, being illustrated by the same 
reference characters but those in Fig. 3 being 
primed. The screen sections a, b', c' and d' are 
similar to those shown in Fig. 1, but each inner 
screen is mounted on a frame which is hinged 70 
so that it can be swung into and out of its normal 
or operative position, and each Outer Screen is set 
into a recess formed in the wall of the frame 
and is held in position by turn buttons, Such as 
those shown at 4, so that these screens can 7s 
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2,021,858 
readily be released and taken out when desired. 
In this form of the filter the inlet pipe 5’ is led 
into the upper part of the filter structure and 
preferably discharges horizontally against an im 
perforate plate 5 located opposite to the end 
of the pipe. This arrangement serves to baffle 
the incoming air stream to avoid excessive pres 
Sure against any one screen section and to dis 
tribute the air flow more uniformly through all 
of the Sections. Removably mounted in the bot 
tom of this filter is a dust box 6 which practi 
cally fills the space in the bottom of the enclosure, 
the dust box being located below all of the screen 
Sections So that the accumulated fiber and dirt 
drops from the Screens by gravity directly into 
this box whenever the current of air is inter 
rupted. The removal of the accumulated mate 
rial thus is facilitated. This arrangement neces 
sitates, a taller structure than that shown in 
Fig. 1 if Screen sections of the same size are to 
be used, and it also provides space at the opposite 
sides of the upper section in which the baffle 
plate f 5 is located for smaller additional screens, 
One of which is shown in Fig. 3 at 7. The frame 
of this filter which carries the various screen 
sections is made up of units which are bolted to 
gether SO that the entire structure can be knocked 
down for shipment. 

A. Similar arrangement is illustrated in Figs. 5 
and 6 in which, however, louvres also are pro 
vided. As there shown, the sides of the box-like 
structure are made up independently, each side 
having two angular corner members which fit, 
One inside the other, and are bolted together so 
that they can be separated and knocked down 
for shipping purposes. Considering for the mo 
ment the Section a ', it will be observed that the 
main body of this section consists of a sheet metal 
plate in which the louvres 8 are punched, and 
that the edges of this plate are bent to form angu 
lar corner members f9 and 20. The section b’’ 
is similarly constructed and one of its corner 
members 2 is overlapped upon the correspond 
ing member 9 and the two are bolted together. 
The same construction is used at each of the 
Corners. In this arrangement, also, the inner 
Screen 2'' is carried by a sheet metal frame, one 
Side of which is hinged to one of the corner mem 
bers, as shown at 22, while its opposite edge is 
releasably locked in its normal position by a turn 
button 23, one side of which is slotted to re 
ceive the frame member so that it serves both to 
lock the frame in its closed position and also to . 
Space the Screen properly from the outer screen. 
The latter screen is secured by a rolled edge con 
struction to frame members which are bolted to 
the main sheet metal plate. The hinging of the 
inner screen in the manner just described is 
a Substantial convenience in cleaning the screens 
Since it is simply necessary to swing each inner 
screen inwardly and allow the fiber accumulated 
between the two screens to drop into the box i. 
The louvres also are of advantage in better con 
trolling the currents of air and avoiding the 
presence of strong blasts of air directed laterally 
into the room where they might interfere with 
other manufacturing operations. 

It has been demonstrated in actual use that 
such filter structures satisfy the practical require 
ments previously set forth. They perform the 
filtering operation satisfactorily without increas 
ing to any substantial degree the power required 
to drive the blowers. They also have the further 
and extremely important advantage of providing 
an effective means for controlling fire which orig 

3 
inates in the beater or at any point in the air 
stream. The outer fine mesh screen of the filter 
effectually prevents the flame from passing 
through it, so that while the Smoke will come 
into the picker room, the flame will be entirely 
confined to the interior of the filter where it can 
easily be extinguished. Since all of the parts 

5 

of the filter are made of metall there is nothing 
inside the filter structure to support combustion 
except the material strained out of the air stream. 
The invention therefore substantially reduces 
the fire hazard involved in the handling of the 
dust and fiber discharged from the condensers. 

Further advantages of this filter construction 
are that the expense for maintenance or up 
keep is very low indeed and it requires prac 
tically no attention other than to clean it occa 
Sionally. 

In this connection it may be pointed out that 
in a filtering box or enclosure such as those shown 
in FigS. 1 and 3 from which the air is discharged 
at all Sides there is a tendency for the fiber to 
build up a web-like structure across the corners 
or other vertical Spaces which separate adjacent 
Screen sections laterally from each other. In 
Other Words, the fiber tends to form a continuous 
lining for the inside of the filter box and under 
Some circumstances this lining might become 
Self-sustaining so that the filter would not auto 
matically clean itself when the blowers are shut 
down. This difficulty can readily be obviated, 
however, by properly spacing the adjacent screen 
sections laterally from each other. I have found 
that if, for example, the upright edges of the box 
shown in Figs. 1 and 3 are made of such dimen 
Sions that a minimum distance of four inches is 
provided between the edges of adjacent screens, 
any danger of the formation of a continuous web 
like structure, such as that above described, is, 
under any normal operating conditions, definitely 
obviated. V- 

While I have herein shown and described typi 
cal embodiments of my invention, it will be evi 
dent that the invention is susceptible of embodi 
ment in a variety of other forms. Also, that 
while the invention has been particularly de 
scribed with reference to the requirements of cot 
ton picking machinery, it can also be used to ad 
Vantage in connection with other machines and 
in the handling of other fibers, 

Having thus described my invention, what II 
desire to claim as new is: 

1. A filter for a stream of air carrying cotton 
fiber, comprising two screens spaced apart, the 
first of Said Screens being of such coarse mesh as 
to permit the fiber to pass therethrough and the 
second being of Such fine mesh as to prevent 
most of the fibers from passing therethrough, 
whereby the fibers SO strained out of the air 
stream will build up a highly pervious fibrous 
filter sheet between said screens and means for 
Supporting said screens closely adjacent to each 
other but spaced apart by a distance approxi 
mately equal to the desired thickness of the filter, 
said first screen having a mesh sufficiently fine 
to support the body of fiber trapped between the 
Screens and to prevent said body from falling 
away from the Second Screen due to the action 
of gravity. 

2. A filter for a stream of air carrying cotton 
fiber, COmprising two screens, means for direct 
ing said stream of air through said screens suc 
Cessively, the first of Said screens being of such 
coarse mesh as to permit much of the fiber to 
pass through it and the second being adapted to 
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prevent most of the fibers from passing there 
through, means for holding said screens spaced 
apart but closely adjacent to each other to cause 
the coarse screen to trap fibers stopped by the 

is second screen, a layer of fibers loosely associated 
with each other held between said Screens and 
forming a highly pervious fibrous filter sheet, 
and means for Supporting said screens in such 
positions that additional solid material strained 

0 out of said air stream and accumulated on the 
surface of said filter sheet and normally held in 
contact with said sheet by said current of air 
will fall away from said sheet, when said air 
current is stopped, due to the action of gravity. 

5 3. A filter for a stream of air carrying cotton 
fiber, comprising a box-like structure having a 
screen section in the wall thereof, said section 
comprising two screens Spaced apart, said struc 
ture having an inlet for conducting the air to be 

20 filtered into the interior thereof, whereby said 
air will flow outwardly through both of said 
screens, the inner of said screens being of suff 
ciently coarse mesh to permit much of the fiber 
carried by said air stream to pass through it but 

25 the outer screen being of such fine mesh as to 
prevent most of the fiber from passing there 
through, and means for holding said Screens 
closely adjacent to each other but spaced apart 
by a substantial distance, said screens being suff 

30 ciently fine to cause them to hold between them 
a layer of fibers strained out of Said air Stream 
and to support said layer against the action of 
gravity and in the form of a highly pervious fi 
brous filter sheet. 

35 4. A filter according to preceding claim 3 in 
which each of a plurality of the sides of said 
structure includes one of said screen sections, 
and the Sides of Said structure are removably Se 
cured to each other so that they can be taken 

40 apart for Shipping. 
5. A filter according to preceding claim 3 in 

which a plurality of said screen sections are 
used in the sides of Said structure and are Spaced 
laterally from each other by distances sufficient 

45 to prevent the fiber strained out of the air by the 
filter sheets from forming a continuous Web-like 
structure inside the box and which under normal 
Operating conditions might become self-sustain 
ing. 

50 6. A filter according to preceding claim 3 in 
which each of a plurality of the sides of said 
structure includes one of Said screen Sections, 
the air stream inlet is arranged to guide the air 
into the upper end of said structure, and a dust 

55 drawer is removably positioned in the bottom of 
Said structure. 

7. A filter according to preceding claim 3 in 
which said fibrous filter sheet on which the waste 
material is collected and from which said mate 

60 rial tends to fall by gravity are so broken up by 
intervening spaces as to prevent said waste ma 
terial from forming a self-sustaining structure. 

8. A filter according to preceding claim 3 in 
which said screens are supported for movement, 

65 one relatively to the other, out of their operative 
relationship to facilitate the removal of the filter 
layer from between them. 

9. A filter according to preceding claim 3 in 
which said structure includes a frame provided 

70 with openings in the sides thereof for renovably 
receiving Said screen Sections, and means for re 
leasably holding said screen sections in their 
operative positions in said openings. 

10. After for a stream of air carrying cotton 
75 fiber, comprising a box-like structure having a 

Screen section in the wall thereof, said section 
Comprising two screens spaced apart, said struc 
ture having an inlet for conducting the air to be 
filtered into the interior thereof, whereby said 
air will flow outwardly through both of said 5 
Screens, the inner of said screens being of Suf 
ficiently coarse mesh to permit much of the fiber 
carried by said air stream to pass through it but 
the outer screen being of sufficiently fine mesh 
to prevent most of the fiber from passing there- 0 
through, said inner screen being sufficiently fine 
to cooperate with the outer screen in trapping 
fibers stopped by the latter screen and thereby 
to build up a layer of loosely associated fibers 
between said screens and forming a fibrous filter 15 
sheet highly pervious to the flow of air, means 
for holding said screens closely adjacent to each 
other but spaced apart by a sufficient distance 
to cause them to hold said filter layer in its op 
erative position, said means supporting said 20 
Screen in Such a position that the fiber subse 
quently strained out of said air stream by said 
filter layer must be held against the surface of 
One of Said screens by the pressure of the air 
Current and most of it will drop away from said 25 
Screen by gravity when said air current is cut 
off, and said structure having a space therein 
below said screen into which the fibers so strained 
Out of the air stream can fall. 

11. That improvement in methods of filtering 30 
a stream of air carrying fibers and dust, which 
consists in forming a filter sheet by taking fibers 
out of the control of said air stream and deposit 
ing them to build up a highly pervious fibrous 
filter layer of approximately predetermined thick- 35 
ness extending across said stream and serving to 
strain solid particles out of the air stream pass 
ing therethrough, and maintaining the filter sheet 
So built up in filtering position against the action 
of gravity and independently of the air fioW but 40 
So positioned that additional solid material 
strained out of said air stream and accumulated 
on the surface of said filter sheet will fall away 
from said filter sheet due to the action of gravity 
when the air flow is stopped. 45 

12. That improvement in methods of filtering 
a stream of air carrying fibers and dust, which 
consists in forming a filter sheet by taking fibers 
Out of the control of said air stream and deposit 
ing them to build up a highly pervious fibrous 50 
filter layer of approximately predetermined thick 
ness extending across said stream and serving to 
strain solid particles out of the air stream pass 
ing therethrough, maintaining the filter sheet 
So built up in filtering position against the action 55 
of gravity but so positioned that additional solid 
material strained out of said air stream and 
accumulated on the surface of said filter sheet 
Will be held there normally by the current of air 
passing through said sheet but will, when not 60 
SO supported, fall away from said sheet by grav 
ity, and periodically reducing the flow of air 
through said filter sheet sufficiently to cause said 
accumulation of fiber and dust filtered out of 
the air to drop away from the surface of said 65 
filter sheet by gravity. 

13. That improvement in methods of filtering 
a stream of air carrying fibers and dust, which 
consists in screening fibers out of said air stream 
and depositing them heterogeneously in a loosely 70 
associated mass forming a highly pervious filter 
layer which thereafter serves to strain the dust 
and fiber out of said air stream, removing from 
time to time the accumulations so strained out 
of the air stream, maintaining said filter layer of 75 
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a substantially constant thickness when once built 
up, notwithstanding such occasional removal 
from said layer of the accumulations subsequent 
ly strained out of the air stream by it, and pro 
tecting said filter layer against damage during 
said removal of said, accumulations. 

14. That improvement in methods of filtering 
a stream of air carrying fibers and dust, which 
consists in screening fibers out of said air stream 
and depositing them heterogeneously in a loosely 
associated mass forming a highly pervious filter 

S 
layer which thereafter serves to strain the dust 
and fiber out of said air stream, continuing to 
flow said air stream through said filter layer and 
thereby straining dust and fiber Out of Said stream 
and causing such dust and fiber to accumulate 
on the surface of said filter layer, removing the 
accumulations so formed from time to time, and 
leaving said layer substantially undisturbed by 
such removal of said accumulations. 

ROBERT S.CUREY. 
O 


