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14 Claims. (CI 19—107)

This invention relates to dust conirol systems for card-
ing machines and, more particularly, to a new and im-
proved dust control system incorporated in a carding ma-
chine for removing dust from both the interior and the
exterior areas of the machine.

The operation of carding machines for carding cotton
fibers or the like inevitably generates large quantities of
dust comprising fibers of extremely short length and very
fine sand or the like which has been carried into the ma-
chine by the fibers. MNormally, both of these types of dust
are distributed throughout the atmosphere surrounding
the machine, making it unhealthy for the operators of the
machine, and they are also deposited on the working parts
inside the machine causing deterioration of these parts.

Heretofore, attempts have been niade to control dust
from carding machines by filtering the air which circulates
in the workroom containing the machine or by placing
suction nozzles at appropriate locations near or on the
exterior of the machine. These arrangements, however,
have not been very effective in removing dust from the
atmosphere or exterior areas of the machine and they are
completely incapable of preventing dust accumulations in
the interior of the machine.

Accordingly, it is an object of the present invention to
provide a new and improved dust removing system for
carding machines which overcomes the above-mentioned
disadvantages of the presently known system.

Another object of the invention is to provide a dust re-
moving system for carding machines which effectively
removes dust from the interior as well as the exterior
areas of the machine.

A further object of the invention is to provide a dust
removing system for carding machines which is contained
within and utilizes the interior space in the machine.

These and other objects of the invention are accom-
plished by providing within the interior of a carding ma-
chine and adjacent to one end thereof a dust collecting
device including an opening to receive air and airborne
dust along with a duct supplying air under pressure to the
interior of the machine at a point spaced from the collect-
ing device and arranged to direct the air across interior
dust accumulating portions of the machine toward the
collecting device. The dust collecting device may com-
prise a dust container having a filtered air outlet to the
atmosphere or a suction duct having a filtered intake
opening. Moreover, the filter in the dust collecting device
may include at least two different screens, a relatively
coarse screen to trap fiber particles and a fine screen to
catch the smalier particles such as sand. In addition, the
dust removing system provided with a suction duct col-
lecting device preferably utilizes a single fan connected
between the suction duct and the pressure duct and a
filter box is provxded at the fan intake to remove dust
particles from the air entering the fan.

To clean out wastes and dust which have accumulated
on the collector device the system includes an evacua-
tion container located beyond the collecting device with
respect to the flow of air from the pressure duct and hav-
ing a fine screen filter between the interior of the con-
tainer and the atmosphere, valves being provided in the
system to shut off the suction to the collecting device
and to admit air through the filter box to the fan intake.
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Moreover, the system may also be provided with suction
nozzles above the lickerin and at the front end of the ma-
chine where external dust generation is greatest and with
a pressure outlet adjacent to the flat chain to drive dust
from the flats and the doffer toward the front end suction
nozzle.

Further objects and advantages of the invention will
be apparent from a reading from the following description
in conjunction with the accompanying drawings, in which:

FIG. 1 is a schematic view in elevation of a carding
machine provided with a typical dust collecung system
according to the invention;

FIG. 2 is a schematic plan view of the carding machine
shown in FIG. 1; and

FIG. 3'is a schematic view in elevation of a carding
machine similar to that of FIG. 1 showing a modified
form of dust collecting system according to the invention.

In the embodiment of the invention shown in FIGS.
1 and 2 the carding apparatus is of the usual type and
comprises a feed roller 1 arranged to deliver a lap of
fibrous material to a lickerin 2 which, in turn, carries the
material to a main card cylinder or swift 3. Mounted
above the swift and adjacent to its surface is the usual
chain 4 of carding flats arranged to move in the opposite
direction as the swift or in the same direction at a different
speed to align the fibers of the material carried by the
swift. A doffer 5 removes the fibrous material from the
swift and delivers it in lap form to a pair of calender
rollers 5a at the front end of the carding machine. In-
asmuch as the structure and operation of all of the above-
mentioned components of the carding machine are well
known in the art and form no part of the present inven-
tion they need not be described in further detail.

In accordance with the present invention, the carding
machine is provided at the front end with a main filter box
6 having mounted therein a filter screen 7 dividing the
box into two compartments, an intake compartment 7a
and a blower compartment 7b. An electric motor 8
drives a centrifugal fan 9 mounted in the blower compart-
ment so as to draw air from the intake compartment
through the screen 7 and drive it out through a pressure
duct 1 into the enclosure formed by the housing 16a
of the carding machine.

Inside the housing 10a the pressure duct 10 leads to a
nozzle 11 having an adjustable deflector vane 22 adapted
to direct the air rearwardly from the nozzle across a
smooth horizontal plate 13. This plate is located beneath
the fiber-carrying carding machine components such as
the doffer 5 and the swift 3 so that dust particles which
drop from these components will fall on the plate and
into the path of the air from the nozzle 11. - As is clearly
evident from FIG. 1, the air stream from the nozzle may
also be directed by adjustment of the deflector vane 12
against the screen below the enclosed swift portion, where-
from it is deflected against the surface of the lower portion
of the swift 3 which protrudes into the housing 18« so
as to remove dust particles adhering to the surface and the
needles thereof and carry these particles rearwardly in
the enclosure.

At the rear of the enclosure, beyond the lowest por-
tion of the swift, is a dust collecting device adapted to
provide an outlet for air and, in the illustrated embodi-
ment, a secondary filter box 14 provided with two filter
screens 15 and 16, located directly below the lickerin 2
so as to receive the waste droppings therefrom; serves
this purpose. Preferably, the first screen 15 of the filter
box is made relatively coarse so as to catch fibers while
the second screen 16 is of relatively fine size to trap small
particles of dust such as sand or the like.

Normally, suction is applied to the filter box 14 in
the ‘manner described below to draw air through the
screens and return it to the fan 9, but, in addition, air
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from the nozzle 11 can also escape from the enclosure
through an evacuation box 17 attached to the rear end of
the enclosure 1§a. This box includes a filter door 18
which is hinged at 12 to provide an outlet for air to the
atmosphere while retaining the dust particles inside the
box. Consequently, the evacuation box 17 also constitutes
a dust collecting device.

In order to provide suction at the filter box 14, and
as best seen in FIG. 2, two suction ducts 2¢ and 21 lead
from the box through the front of the housing 18a and
into the intake compartment 7a of the main filter box 7
where any remaining dust particles are removed from the
air by the filter 7 before it is again driven by the fan 9
into the pressure duct 18. A damper or shut-off valve
22 mounted in each of the suction ducts 20 and 21 per-
mits the suction at the secondary filter box 14 to be shut
off so that all the air from the nozzle 11 passes through
the evacuation box 17. In this way, waste and dust
which have accumulated on the upper filter screen 15 can
be driven into the evacuation box. It will be noted that
the smaller dust particles of sand or the like which have
passed through the screen 15 to be trapped by the lower
screen 16 are not blown into the box 17 by this process
since the lower screen is not exposed to the stream of
air. Consequently, the dust collected in the box com-
prises primarily fibrous material which can be reprocessed
if desired, the unwanted sand or mineral dust having
been removed by the screen 15. When the valves 22 are
closed air is drawn into the main filter box through a
valve 23 which is normally held closed by a weight or
the like, a door 24 permitting access to this box for
removal of dust. Furthermore, two suction nozzles 25
are provided adjacent to the calender rolls 5a at the front
end of the machine to draw in dust generated in that
area and these are connected to the suction ducts 20 and
21 between the secondary filter box 14 and the valves 22.

In the operation of this embodiment of the invention, the
motor 8 is energized to drive the fan 2, the valves 22
being opened so that air flows through the outlet nozzle
11, across the plate 13, through the filter box 14, back
through the suction ducts 28 and 21, into the main filter
box 6, and through the filter screen 7 into the fan. In
addition, some air is drawn into the suction ducts through
the nozzle 25 whereas some air from the outlet nozzle
11 passes across the screen 15 into the evacuation box
17 and through the filter door 18 to the atmosphere.

Fibrous material supplied to the lickerin 2 by the feed
roller 1 is carried to the swift 3, meanwhile being cleaned
by appropriate conventional devices such as mote knives
or the like (not shown). Waste material from this clean-
ing process falls directly on the screens 15 and 16 of
the secondary filter box 14 and dust from this material is
immediately drawn against the screens and held there
by the suction while any dust passing through the screens
is carried by the suction ducts to the main filter box
6. Dust from the front end of the machine is also car-
ried to the main filter box 6 by the nozzles 25. Further-
more, any dust particles adhering to the surface and the
needles of the swift 3 as it passes into the enclosure formed
by the housing 18a are blown off by the air from the
nozzle 11. Periodically, the accumulated fiber dust and
waste material may be removed from the screen 15 by
closing the valves 22 so that all the air from the nozzle
11 passes through the evacuation box. This drives the
accumulated material into the box from which it can be
removed by opening the door 18.

In the embodiment of the invention shown in FIG. 3
the dust collecting system of FIG. 1 is modified by the
addition of a curved perforated plate 284 mounted be-
low the lower portion of the swift 3 so as to form a
partial enclosure, and an air inlet 28 for directing air
from the pressure duct into this enclosure, an adjustable
distributing valve 27 being provided at the junction of
the inlet 28 with the pressure duct. In this way air is
directed more forcefully at the swift surface and the
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needles mounted thereon than in the embodiment shown
in FIG. 1 and the quantity of air passing close to the
swift may be controlled, the dust removed from the sur-
face being carried through the perforations in the plate
Z8a to the collecting box 14.

Another modification shown in FIG. 3 is the provision
of a blowing nozzle 29 connected to the pressure duct
and located within the flat chain 4 for directing air
through the flats to drive dust therefrom toward the front
end of the machine. A distributing valve 26 permits con-
trol of the quantity of air delivered to this nozzle. Cper-
ating in conjunction with the blowing nozzle 29 is a
suction nozzle 39 mounted at the front end of the ma-
chine which is oriented to collect the dust blown from
the flats and any other dust generated at the front end.
This nozzle is connected through a duct 31 to the intake
compartment 7a of the main filter box 6.

Finally, the machine shown in FIG. 3 also includes a
suction device 32 covering the area above the lickerin 2
and the feed roller 1 connected through a suction duct
33 to the intake compartment 7a of the main filter box
6. This device is in the form of a hood provided with a
perforated plate mounted closely adjacent to the lickerin
surface.

The operation of the embodiment shown in FIG. 3 is
the same as that of the embodiment shown in FIGS. 1
and 2 except that, in addition, dust is blown off the flats
in the direction toward the suction nozzle 30 by the
nozzle 29 so that it is not distributed throughout the at-
mosphere and dust from the feed roll and lickerin is
sucked into the main filter box by the suction device
32.

From the foregoing it will be readily apparent that the
present invention provides a self-contained dust removing
system which effectively removes dust from both the
exterior and interior areas of a carding machine.

Although the invention has been described herein with
reference to specific embodiments, many modifications
and variations therein will readily occur to those skilled
in the art. Accordingly, all such variations and modifi-
cations are included within the intended scope of the in-
vention as defined by the following claims.

1 claim:

1. A dust collecting system for a fiber processing ma-
chine which includes a plurality of fiber-carrying com-
ponents comprising a housing located beneath the fiber-
carrying components and enclosing a portion of at icast
one of the fiber-carrying components, dust collecting
means disposed in the housing on cne side of the en-
closed portion of the fiber-carrying compenent including
an opening providing an outlet for air from the enclosure,
air supply means disposed in the housing and spaced from
the dust collecting means on the other side of the enclosed
portion of the fiber-carrying component to direct a stream
of air adjacent to the surface of the enclosed portion of
the fiber-carrying component and toward the dust col-
lecting means, and means for directing air toward the
surface of the enclosed portion of the fiber-carrying com-
ponent to facilitate removal of dust therefrom.

2. A dust collecting system according to claim 1 in-
cluding a suction duct connected to the dust collecting
means to draw air through the opening therein.

3. A dust collecting system according to claim 2 in-
cluding a fan housing having an air intake compartment
connected to the suction dect and an air outlet compart-
ment, a fan mounted in the fan housing, and including
pressure duct means connected between the outlet com-
partment and the air supply means to deliver air thereto.

4. A dust collecting system according to claim 3 in-
cluding air filter means disposed in the fan housing be-
tween the intake compartment and the outlet compart-
ment,

5. A dust collecting system according to claim 2 in-
cluding air filter means disposed over the opening in the
dust collecting means.
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6. A dust collecting system according to claim 5 where-
in the filter means comprises a first relatively coarse
screen at the pressure side of the opening to trap dust
fibers and a second relatively fine screen on the suction
side of the opening to trap fine dust particles.

7. A dust collecting system for a fiber processing ma-
chine which includes a plurality of fiber-carrying com-
ponents comprising a housing located beneath the fiber-
carrying components and enclosing a portion of at least
one of the fiber-carrying components, dust collecting
means disposed in the housing on one side of the enclosed
portion of the fiber-carrying component including an open-~
ing providing an outlet for air from the enclosure, air
supply means disposed in the housing and spaced from
the dust collecting means on the other side of the enclosed
portion of the fiber-carrying component to direct a stream
of air adjacent to the surface of the enclosed portion of
the fiber-carrying component and toward the dust col-
lecting means, a suction duct connected to the dust col-
lecting means to draw air through the opening therein,
air filter means disposed over the opening in the dust col-
lecting means, and including a fan housing having an air
intake compartment connected to the suction duct, an air
outlet compartment, a fan mounted in the fan housing,
pressure duct means connected between the outlet com-
partment and the air supply means to deliver air thereto,
an evacuation enclosure located beyond the dust collect-
ing means with respect to the air supply means having a
filtered opening to the exterior of the machine, intake
valve means in the fan housing, and shutoff valve means
in the suction duct means, whereby with the shutoff valve
means closed and the intake valve means opened, air is
directed from the air supply means across the filter means
of the dust collecting means and into the evacuation en-
closure to carry dust accumulated on the filter means into
the evacuation enclosure.

8. A dust collecting system according to claim 1 in-
cluding means forming a flat surface disposed within the
housing and beneath the enclosed portion of the fiber-
carrying component extending substantjally from the air
supply means to the dust collecting means.

9. A dust collecting system for a fiber processing ma-
chine which includes a plurality of fiber-carrying compo-
nents comprising a housing located beneath the fiber-
carrying components and enclosing a portion of at least
one of the fiber-carrying components, dust collecting
means disposed in the housing on one side of the enclosed
portion of the fiber-carrying component including an
opening providing an outlet for air from the enclosure,
air supply means disposed in the housing and spaced from
the dust collecting means on the other side of the en-
closed portion of the fiber-carrying component to direct a
stream of air adjacent to the surface of the enclosed por-
tion of the fiber-carrying component and toward the dust
collecting means, and means on the air supply means for
adjusting the direction of air flow therefrom to direct air
toward the enclosed portion of the fiber-carrying compo-
nent.

10. A dust collecting system for a fiber processing
machine which includes a plurality of fiber-carrying com-
ponents comprising a housing located beneath the fiber-
carrying components and enclosing a portion of at least
one of the fiber-carrying components, dust collecting
means disposed in the housing on one side of the enclosed
portion of the fiber-carrying component including an open-
ing providing an outlet for air from the enclosure, air
supply means disposed in the housing and spaced from
the dust collecting means on the other side of the en-
closed portion of the fiber-carrying component to direct
a stream of air adjacent to the surface of the enclosed
portion of the fiber-carrying component and toward the
dust collecting means, and a perforated plate located ad-
jacent to the surface of the enclosed portion of the fiber-
carrying component and forming a partial enclosure there-
with, and duct means connected to the air supply means
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6
to direct a stream of air therefrom through the partial
enclosure and along the surface of the fiber-carrying com-
ponent to remove dust particles therefrom and carry them
to the dust collecting means.

11. A dust collecting system for a carding machine
which includes a lickerin, a swift, a flat chain and a doffer
each having surfaces adapted to engage fibrous material
being processed comprising a housing located generally
beneath the lickerin, the swift and the doffer and enclos-
ing a portion of the lickerin and the swift, means forming
a flat surface in the housing located beneath the enclosed
portion of the swift, dust collecting means including an
opening located beneath the lickerin, filter means disposed
in the opening and extending substantially parallel with
the flat surface, suction duct means connected to the open-
ing to draw air from the housing through the filter means,
air supply means within the housing to direct air across
the flat surface adjacent to the swift surface and toward
the dust collecting means, means for directing a current
of air toward the surface of the enclosed portion of the
swift to facilitate removal of dust therefrom, pressure
duct means for supplying air to the air supply means, a
fan housing including an intake compartment connected
to the suction duct means and an outlet compartment
connected to the pressure duct means, and fan means
within the fan housing to drive air from the intake com-
partment to the outlet compartment.

12. A dust collecting system for a carding machine
which includes a lickerin, a swift, a flat chain and a doffer
each having surfaces adapted to engage fibrous material
being processed comprising a housing located generally
beneath the lickerin, the swift and the doffer and enclos-
ing a portion of the lickerin and the swift, means forming
a flat surface in the housing located beneath the enclosed
portion of the swift, dust collecting means including an
opening located beneath the lickerin, filter means disposed
in the opening and extending substantially parallel with
the flat surface, suction duct means connected to the open-
ing to draw air from the housing through the filter means,
air supply means within the housing to direct air across
the flat surface adjacent to the swift surface and toward
the dust collecting means, pressure duct means for supply-
ing air to the air supply means, a fan housing including
an intake compartment connected to the suction duct
means and an outlet compartment connected to the pres-
sure duct means, fan means within the fan housing to
drive air from the intake compartment to the outlet com-
partment, and a perforated curved plate mounted within
the housing and adjacent to the surface of the enclosed
portion of the swift to form a partial enclosure therewith,
and duct means connecting the air supply means to the
partial enclosure to direct air along the surface of the
swift and carry dust therefrom toward the dust collecting
means.

13. A dust collecting system for a carding machine
which includes a lickerin, a swift, a flat chain and a doffer
each having surfaces adapted to engage fibrous material
being processed comprising a housing located generaily
beneath the lickerin, the swift and the doffer and enclos-
ing a portion of the lickerin and the swift, means forming
a flat surface in the housing located beneath the enclosed
portion of the swift, dust collecting means including an
opening located beneath the lickerin, filter means dis-
posed in the opening and extending substantially parailel
with the flat surface, suction duct means connected to the
opening to draw air from the housing through the fiter
means, air supply means within the housing to direct air
across the flat surface adjacent to the swift surface and
toward the dust collecting means, pressure duct means for
supplying air fo the air supply means, a fan housing in-
cluding an intake compartment connected to the suction
duct means and an outlet compartment connected to the
pressure duct means, fan means within the fan housing
to drive air from the intake compartment to the outlet
compartment, and a suction nozzle mounted adjacent to
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the doffer, duct means connecting the suction nozzle to
the intake compariment of the fan housing, a blowing
nozzle mounted inside the fiat chain to direct air through
the flat chain and carry dust away from the flat chain and
toward the suction nozzle, and duct means connecting the
blowing nozzle to the pressure duct means.

14. A duct collecting system according to claim 11 in-
cluding a suction device mounted closely adjacent to the
lickerin and duct means connecting the suction device to
the fan housing intake compartment.
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