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(54) Automatic interior cleaning system for a powdered material processing device

(57)  An automatic interior cleaning system for a
powdered material processing device cleans interior
surfaces of powdered material processing devices such
as silos, mixers, and dust collectors. A compressor and
an accumulator tank (7) supply a cleaning gas, prefera-
bly air, at a sufficient pressure to dislodge residues of
powdered materials that collect on interior surfaces of a
powdered material processing device. A valve (6) con-
necting the accumulator tank (7) to a cleaning nozzle
tube opens (4) and closes, supplying a pulse of air to

the cleaning nozzle tube (4). Slits (5) in the cleaning
nozzle tube (4) deliver the pulse of pressurized air to an
inside surface of the powdered material processing
device. The pulse of pressurized air produces a shock
wave which dislodges residues from the interior surface
of the powdered material processing device. Automatic
removal of residues during processing prevents con-
tamination of subsequently processed materials.
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Description

BACKGROUND OF THE INVENTION

The present invention relates to an automatic inte-
rior cleaning system for powdered material processing
and storing devices, such as silos, mixers, and dust col-
lectors. In particular, the present invention relates to an
automatic interior cleaning system which removes resi-
dues from interior surfaces of powdered material
devices which process powdered materials.

Examples of powdered materials used in food
materials and industrial raw materials currently supplied
to the market include granulated sugar, glucose, pow-
dered skim milk, starch, rice bran, seasonings, cement,
fly ash, carbon black, salt, detergent, wheat, rice, maize,
soybean, malt, quartz sand, aluminum oxide, titanium
oxide, calcium carbonate, dust coal, lime, soda ash,
powdered food mixes, flour, powdered soup, powdered
petrochemicals, pharmaceuticals, pigments, mixed fer-
tilizer, phenol resins, polyethylene resins, ABC resins,
PVC powder, polypropylene powder, and powder coat-
ing. Manufacturing companies produce these powdered
materials and pack them in bags or plastic containers to
sell. Small and medium scale factories use powdered
material straight from the bags or shipping containers.
Thus small and medium scale operations do not need
large-scale powdered material storage and processing
devices.

In contrast, large scale factories use large quanti-
ties of powdered materials. The shipping and handling
of large quantities of powdered material requires heavy
machinery. Typically, air conveyors transport powdered
materials from trucks into silos for storage. Pneumatic
feeders transport powdered material as needed for
processing. Mixers and dust collectors mix and sepa-
rate powdered materials.

Transporting and processing powdered material
stirs up the powdered material. Powdered material
accumulates on the interior surfaces of processing
devices, such as silos, mixers, and dust collectors. Pow-
dered material is especially prone to adhere to corners.
Residues accumulate each time a powdered material
processing device is operated. Over time, accumula-
tions of powdered foods spoil. Similarly, powdered
chemicals decompose or change in composition. Fur-
thermore, spoiled or chemically-altered powdered
material adhering to a ceiling of a processing apparatus
falls into and contaminates newly-processed material.
Contamination reduces the quality of powdered mate-
rial. In the worst case, contamination renders powdered
material worthless.

A known solution for preventing contamination of
powdered material in large-scale operations is to peri-
odically stop production and manually clean the interior
of a powder processing device. In general, a worker
removes accumulations of powdered materials from
interior ceilings, side walls, and processing machinery
with an air gun or a high pressure water sprayer.
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One problem with manual cleaning is danger to the
worker. For example, in a silo, the worker cleans from
high places, such as ladders or catwalks. Using a water
sprayer on a ladder or a catwalk to clean a silo
increases the chances that the worker will slip and fall.
Similarly, in mixers and dust collectors, the worker
enters the interior of the machinery. Stirring up dust dur-
ing the cleaning process causes respiratory problems.
Also, large accumulations on the ceiling of a processing
device can fall and injure or even crush the worker.

Another problem with manual cleaning is contami-
nation of the processing device by the worker. Food-
processing devices are particularly susceptible to con-
tamination. The worker introduces bacteria into the inte-
rior of the food processing device when the worker
enters the device to clean it. Unsanitary conditions
result.

A further problem with conventional cleaning meth-
ods is down time. Manual cleaning requires stopping
the powdered material processing device. Cleaning
takes time. Cleaning with water requires additional time
for drying. All of the interior processing equipment must
be completely dried before restarting the device to pre-
vent coagulation of powdered material. The resulting
down time from stopping until restarting increases
processing costs of powdered material.

A further problem that occurs with using water to
clean powdered material processing devices is waste
disposal. Waste water contaminated with powdered
material must be properly disposed of. Environmental
regulations governing waste water disposal increase
the cost and reduce the practicality of using water to
clean powdered material processing devices.

OBJECTS AND SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to
provide an automatic interior cleaning system for a pow-
dered material processing device which overcomes the
drawbacks of the prior art.

Another object of the present invention is to provide
an automatic interior cleaning system for a powdered
material processing device which reduces powdered
material production costs.

A further object of the present invention is to pro-
vide an automatic interior cleaning system for a pow-
dered material processing device which increases
worker safety by eliminating manual interior cleaning.

A still further object of the present invention is to
provide an automatic interior cleaning system for a pow-
dered material processing device which effectively
cleans the interior of processing and storage facilities in
a minimal amount of time.

Briefly stated, an automatic interior cleaning sys-
tem for a powdered material processing device cleans
interior surfaces of powdered material processing
devices such as silos, mixers, and dust collectors. A
compressor and an accumulator tank supply a cleaning
gas, preferably air, at a sufficient pressure to dislodge
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residues of powdered materials that collect on interior
surfaces of a powdered material processing device. A
valve connecting the accumulator tank to a cleaning
nozzle tube opens and closes, sending a pulse of air to
the cleaning nozzle tube. Slits in the cleaning nozzle
tube deliver the pulse of pressurized air to an inside sur-
face of the powdered material processing device. The
pulse of pressurized air produces a shock wave which
dislodges residues from the interior surface of the pow-
dered material processing device. Automatic removal of
residues during processing prevents contamination of
subsequently processed materials.

According to an embodiment of the present inven-
tion, an automatic interior cleaning system for a pow-
dered material processing device includes: a hollow
pipe having closed ends, a plurality of slits through the
pipe, and means for feeding pulses of a gas to an inte-
rior of the pipe, whereby the pulses clean an interior of
the device.

According to another embodiment of the present
invention, an automatic interior cleaning device for a silo
includes: a hollow pipe having closed ends, the pipe
having a U-shape, a plurality of slits through the pipe, a
first group of the slits facing a ceiling member of the silo,
a second group of the slits facing a side wall of the silo,
means for rotating the pipe, and means for feeding
pulses of a gas to an interior of the pipe; whereby the
pulses clean an interior of the silo.

According to a further embodiment of the present
invention, an automatic interior cleaning system for a
powdered material processing device includes: a hollow
pipe having closed ends, a plurality of slits formed
through opposing surfaces of the pipe, a flexible mem-
ber with opposing edges sealing the pipe in a corner of
the device, the pipe bridging two interior walls of the
device, means for feeding a gas to an interior of the hol-
low pipe, the gas exiting the pipe through the slits,
whereby the gas produces a pressure in the corner, the
pressure flexing the opposing edges of the flexible
member inward, thereby expelling pulses of the gas
from the corner, and the pulses moving outward from
the corner, whereby the pulses clean the device.

According to a further embodiment of the present
invention, an automatic interior cleaning system for a
mixer includes: a plurality of hollow pipes, each of the
piped having an open end and a closed end, the pipes
located near a ceiling member of the mixer, a plurality
slits formed through each of the pipes, the slits facing
the ceiling member inside the mixer, means for oscillat-
ing the pipes, whereby the slits sweep through a prede-
termined angle across the ceiling member, and means
for feeding pulses of a gas to an interior of the pipes,
whereby the pulses clean the ceiling member.

According to a further embodiment of the present
invention, an automatic interior cleaning device for a
rotary separator includes: a hollow pipe having an open
end and a closed end, the closed end extending into the
rotary separator, the open end located outside of the
separator, a plurality of slits formed through the pipe,
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the pipe attaching near a ceiling member of the rotary
separator, the slits facing upward toward said ceiling
member, the means for feeding pulses of a gas to an
interior of said pipe, whereby the pulses clean the ceil-
ing member.

According to a further embodiment of the present
invention, an automatic interior cleaning system for a
powdered material processing filter includes: a plurality
of hollow pipes, each of the pipes having an open end
and a closed end, means for attaching the pipes near a
ceiling of the powdered material processing filter, a plu-
rality of slits being formed through each of the pipes, the
slits facing upward toward the ceiling member, means
for oscillating the pipes such that the slits sweep
through a predetermined angle across the ceiling mem-
ber, and means for feeding pulses of a gas to an interior
of each of the pipes, whereby the pulses clean the ceil-
ing member.

According to a further embodiment of the present
invention, an automatic interior cleaning system for a
powdered material processing device includes: at least
one hollow member having closed ends, means for
feeding pulses of a gas to an interior of the member, and
means for transmitting the pulses from the interior of the
member to an interior of the device, whereby the pulses
clean the interior of the device.

The above, and other objects, features and advan-
tages of the present invention will become apparent
from the following description read in conjunction with
the accompanying drawings, in which like reference
numerals designate the same elements.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a side view of a silo cleaning device and a
silo according to an embodiment of the present
invention.

Fig. 2 is a perspective view of a cleaning nozzle
pipe according to the embodiment of Fig. 1.

Fig. 3(a) is a side view of a mixer cleaning device
and a mixer according to another embodiment of
the present invention.

Fig. 3(b) is a top plan view of the embodiment of
Fig. 3a.

Fig. 4 is a side view of a rotary separator cleaning
device and a rotary separator according to another
embodiment of the present invention.

Fig. 5is a top plan view of filter cleaning device and
a filter according to another embodiment of the
present invention.

Fig. 6 is a partially sectioned top view of a mixer
cleaning device and a mixer according to another
embodiment of the present invention.

Fig. 7 is a front view of the embodiment of Fig. 6.
Fig. 8 is an enlarged side view of the embodiment
of Fig. 6.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to Fig. 1, an embodiment of the present
invention automatically cleans powdered a material
storage device, such as a silo. A drive assembly 1, with
a speed reducer (not shown), attaches to a central area
of an upper region of a silo body A. A ceiling member 2
separates drive assembly 1 from a region inside silo
body A which stores powdered material. A hollow rotat-
ing shaft 3 originates from drive assembly 1, penetrates
through ceiling member 2, and connects drive assembly
1 to a center portion of a cleaning nozzle pipe 4. Rotat-
ing shaft 3 is preferably constructed of a noncorrosive
material with high tensile strength, such as copper or
PVC (polyvinyl chloride). During cleaning, drive assem-
bly 1 rotates rotating shaft 3, which rotates cleaning
nozzle pipe 4.

Cleaning nozzle pipe 4 is a hollow, U-shaped, pipe
with closed ends. Cleaning nozzle pipe 4 is constructed
of a noncorrosive material with high tensile strength,
such as copper or PVC. A plurality of equally spaced
slits S is formed lengthwise on cleaning nozzle pipe 4.
Slits S face outward (towards an inner wall and a ceiling
of silo body A) to communicate a cleaning gas, prefera-
bly air, from a hollow interior of cleaning pipe 4 to inner
surfaces of silo body A. Cleaning nozzle pipe 4 is of a
length sufficient to position slits S near a side wall of silo
body A.

A compressor (not shown) supplies air to an accu-
mulator tank 7 through a pipe P. A high pressure inlet
valve 7a controls the flow of air from the compressor to
accumulator tank 7. Accumulator tank 7 stores air at a
pressure sufficient to dislodge residues from the partic-
ular material being processed. For example, a greater
pressure is required to dislodge flour residue than rice
residue. An electromagnetic valve 6 controls air flow
from accumulator tank 7 through a rotary joint 5 to rotat-
ing shaft 3.

When powdered material accumulates on interior
surfaces of silo body A, drive assembly 1 rotates clean-
ing nozzle pipe 4 at 9-10 rpn/m (speed varies with air
pressure). Electromagnetic valve 6 opens and closes
sequentially, supplying a high pressure air pulse PA
from accumulator tank 7 to cleaning nozzle pipe 4.
Referring to Fig. 2, high pressure air pulse PA is
expelled from slits S of cleaning nozzle pipe 4. High
pressure air pulse PA joins secondary air SA inside silo
body A to produce a shock wave SW of air. Shock wave
SW of air cleans the ceiling member 2 and side walls by
blowing off powdered residues. A powdered material
stored in silo body A leaves no residue to contaminate
subsequently stored materials after removal of the pow-
dered material for processing.

Referring to Figs. 3(a) and 3(b), another embodi-
ment of the present invention cleans interior surfaces of
a powdered material processing device, such as a
mixer. Three hollow cleaning nozzle pipes 10, 11, 12
attach to an interior ceiling member of a mixer B. Clean-

10

15

20

25

30

35

40

45

50

55

ing nozzle pipes 10, 11, 12 are preferably constructed of
a noncorrosive material with high tensile strength such
as copper or PVC. Cleaning nozzle pipes 10, 11, 12
include a plurality of equally spaced slits S formed
lengthwise which release a cleaning gas, preferably air,
to interior surfaces of mixer B.

Each cleaning nozzle pipe 10, 11, 12 has an open
end and a closed end so that air entering the cleaning
nozzle pipes 10, 11, 12 through the open end is force
out through slits S. The closed end of each cleaning
nozzle pipe 10, 11, 12 rotationally attaches to a geared
motor 17 which oscillates during cleaning. Geared
motor 17 directly oscillates cleaning nozzle pipe 10. A
roller chain RC attaches a double sprocket 15 on a shaft
of geared motor 17 to a double sprocket 15 on cleaning
nozzle pipe 11. A drive belt can be used instead of a
roller chain; however, a roller chain is more durable than
adrive belt. Similarly, a roller chain RC attaches a single
sprocket 16 on cleaning nozzle pipe 12 to double
sprocket 15 on cleaning nozzle pipe 11. Geared motor
17 oscillates, causing slits S on all three cleaning nozzle
pipes 10, 11, 12 to sweep through a predetermined
angle across the ceiling member of the mixer. The pre-
determined angle of oscillation is set such that the ceil-
ing member is fully cleaned without interfering with a
mixing process in a lower region of mixer B.

The open end of each cleaning pipe 10, 11, and 12
connects to a rotary joint 18 and a diaphragm electro-
magnetic valve 19 by way of an oil seal 13 and a rhom-
bic flanged unit 14. Each diaphragm electromagnetic
valve 19 controls high pressure air flow from an accu-
mulator tank 20 to each cleaning nozzle pipe 10, 11, 12.
Air flows from accumulator tank 20 to each diaphragm
electromagnetic valve 19, then through a nipple (not
shown), an elbow (not shown), a hose nipple (not
shown), a jubilee band (not shown), and a high pressure
hose (not shown) to each cleaning nozzle pipe 10, 11,
12. A sequence controller SC sends an OPEN or
CLOSE signal to each electromagnetic valve 19 accord-
ing to an outside command signal. A compressor (not
shown) supplies pressurized air to accumulator tank 20.

When powdered material residues accumulate on a
ceiling member of mixer B, geared motor 17 oscillates,
thereby causing cleaning nozzle pipes 10, 11, 12 fo
oscillate. The compressor starts and pressurizes accu-
mulator tank 20 to a pressure sufficient to dislodge res-
idue from a particular powdered material being
processed. If accumulator tank 20 is full, the compres-
sor does not start.

Once accumulator tank 20 is pressurized, a micro-
computer (not shown) operates sequence controller SC
according to a sequential program. Sequence controller
SC opens and closes diaphragm electromagnetic
valves 19. As a result, while cleaning nozzle pipes 10,
11, 12 oscillate, a high pressure air pulse is expelled
from slits S. A resulting shock wave of air cleans the
ceiling member of mixer B by blowing off powdered
material residues. Thus when a mixed powdered mate-
rial is extracted from mixer B, the mixed powdered
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material leaves no residue to contaminate a subsequent
material.

Referring to Fig. 4, another embodiment of the
present invention automatically cleans interior surfaces
of a powdered material processing device, such as a
rotary separator. Solid lines indicate parts of a cleaning
apparatus according to the present embodiment. Dotted
lines indicate a processing room of a rotary separator C.
A hollow cleaning nozzle pipe 21 extends parallel to a
ceiling member at an apex inside of the powder
processing room of rotary separator C. Cleaning nozzle
pipe 21 is preferably constructed of a noncorrosive
material with high tensile strength, such as copper or
PVC. A plurality of equally spaced slits S for releasing
air is formed on an upper section of cleaning nozzle
pipe 21. A closed end of cleaning nozzle pipe 21
extends into the processing room of rotary separator C.
An open end of cleaning nozzle pipe 21 connects to a
diaphragm electromagnetic valve DV outside of the
powder processing room of rotary separator C.

Diaphragm electromagnetic valve DV pulses to
control air flow from a high pressure air accumulator
tank (not shown) to cleaning nozzle pipe 21. A compres-
sor (not shown) supplies air to the high pressure air
accumulator tank.

When powdered material residue adheres to the
ceiling member of rotary separator C, the compressor
starts and pressurizes the high pressure accumulator
tank to a sufficient pressure to dislodge residue from a
particular powdered material being processed. If the
accumulator tank is already full, the compressor does
not start.

Once the accumulator tank is pressurized, dia-
phragm electromagnetic valve DV opens and closes. A
high pressure air pulse is upwardly expelled from slits S
of cleaning nozzle pipe 21. A resulting shock wave of air
cleans the interior of rotary separator C by blowing off
powdered material residue attached to the ceiling mem-
ber. Thus, a powdered material being processed leaves
no residue to contaminate successive powdered mate-
rials.

Referring to Fig. 5, a further embodiment of the
present invention automatically cleans an interior of a
powdered material processing device, such as an upper
filter. In Fig. 5, a top plate of an upper filter D is removed
to show parts of the present embodiment. Four hollow
cleaning nozzle pipes 22 attach to two frames 23 and 24
near a ceiling member (not shown) of the interior of a
powder filtering room of upper filter D. Cleaning nozzle
pipes 22 are preferably constructed of a noncorrosive
material with high tensile strength, such as copper or
PVC. A closed end of each cleaning nozzle pipe 22
includes an oil seal 25 which allows each cleaning noz-
zle pipe 22 to oscillate inside frame 24. A plurality of
equally spaced slits S for releasing air is formed length-
wise on each cleaning nozzle pipe 22.

A double sprocket 27 fits onto a rhombic flanged
unit 26 on the closed end of each cleaning nozzle pipe
22. A pair of roller chains RC rotationally couple double
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sprockets 27 on each cleaning nozzle pipe 22 to a
geared motor 29. Drive belts can be used to rotationally
couple cleaning nozzle pipes 22 to geared motor 29;
however, a roller chain is more durable than a drive belt.

During cleaning, geared motor 29 oscillates, caus-
ing all four cleaning nozzle pipes 22 to oscillate such
that slits S sweep through a predetermined angle along
the ceiling member of upper filter D. The predetermined
angle of oscillation is set such that the ceiling member is
fully cleaned without interfering with a filtering process.

A rotary single action coupling 28 forms a socket
which attaches to an open end of each cleaning nozzle
pipe 28. Rotary single action coupling 28 connects the
open end of each cleaning nozzle pipe 28 to a dia-
phragm electromagnetic valve DV. Diaphragm electro-
magnetic valve DV regulates air flow from a high
pressure air accumulator tank AT to cleaning nozzle
pipes 28. An air compressor AC supplies pressurized
air to accumulator tank AT. A sequence controller CC
sends signals to open and close diaphragm electronic
valve DV.

When powdered material residue accumulates on
the ceiling member of a powder filtering room, geared
motor 29 oscillates, causing cleaning nozzle pipes 22 to
oscillate. Compressor AC pressurizes high pressure
accumulator tank A to a sufficient pressure to dislodge
residue from a powdered material being processed.
Sequence controller CC sends a control signal CC to
open and close diaphragm electromagnetic valve DV.
While cleaning nozzle pipes 22 oscillate through a wide
angle, a high pressure air pulse is expelled from slits S,
which face the ceiling member. The resulting shock
wave of air cleans the ceiling member of filter D by blow-
ing off powdered material residues. Thus filtering a pow-
dered material leaves no residue to contaminate
successive materials in filter D.

Each of the above embodiments of the present
invention devices cleans ceilings and inside walls of a
powdered material processing device automatically
without stopping the operation of a processing device.
Automatic cleaning eliminates the need for manual
labor, creating safer working conditions. These advan-
tages vastly increase the efficiency of powdered mate-
rial processing devices which are often criticized for
having high operating costs. The present embodiments
provide a benefit for both the industry and the workers.

Referring to Figs. 6-8, a further embodiment of the
present invention is adaptable to clean interior pow-
dered material processing devices with different inner
configurations, such as a mixer with a different interior
shape than that shown in the embodiment of Fig. 3a and
3b. The present embodiment is particularly adaptable to
clean powdered material processing devices which
include interior corners. For example, a mixer M (shown
in Figs. 6-8) has a rectangular shape. A partition mem-
ber 102 divides mixer M into upper and lower interior
regions. Two air spray pipes 105, located in opposing
upper corners of mixer M clean the upper region of
mixer M. Two air spray pipes 105 located below partition
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member 102 clean the lower region of mixer M. Each air
spray pipe 105 tangentially attaches to one of four sup-
port plates 104. Two support plates 104 in the upper
region attach to a ceiling member 101 and a side wall
103. Two support plates 104 in the lower region attach
to side wall 103 and partition member 102. Two fasten-
ing bolts 106 connect each support plate 104 to a stiff-
ening member 107. A flexible member 108, made
preferably of a polyester material, attaches to each stiff-
ening member 107, sealing each air spray pipe 105 in
an interior corner of mixer M. A keeper plate 109
attached to an inner surface of each flexible member
108 prevents each flexible member 108 from being
damaged or blown off during cleaning.

A plurality of equally-spaced slits S, preferably 0.3-
0.5 mm wide, is formed on diametrically opposed outer
surfaces of each air spray pipe 105. Slits S on air spray
pipes 105 in the upper region of mixer M face ceiling
member 101 and side wall 103. Slits S on air spray
pipes 105 in the lower region of mixer M face partition
member 102 and side wall 103.

To clean interior surfaces of mixer M, the mixing
process stops. A compressor 113 pressurizes an accu-
mulator tank 112 to a sufficient pressure to dislodge res-
idues of a particular powdered material being
processed. A sequence controller 113 sends a signal to
a diaphragm electromagnetic valve 111. Diaphragm
electromagnetic valve 111 opens and closes, sending
pulses of pressurized air into each of four air supply
pipes 110. Air supply pipes 110 communicate the
pulses of pressurized air to each air spray pipe 105.
Each pulse is expelled from slits S into sealed corner
areas of mixer M. The expelled air flows at high speed,
increasing the pressure in each sealed corner area.
When pressure in each corner area reaches a sufficient
amount, flexible members 108 flex inward, releasing
shock waves of highly pressurized air along ceiling
member 101, side walls 103, and partition member 102.
The shock waves dislodge powdered material residue
on interior surfaces of mixer M, preventing contamina-
tion of subsequently processed materials.

Having described the preferred embodiments of the
invention with reference to the accompanying drawings,
it is to be understood that the invention is not limited to
those precise embodiments, and that various changes
and modifications may be effected therein by one skilled
in the art without departing from the scope of the inven-
tion as defined in the appended claims. For example,
the above mechanism can be similarly applied to other
powder processing devices such as dryers, screw con-
veyors, scales, and bag openers, obtaining the same
results.

Claims

1. An automatic interior cleaning system for a pow-
dered material processing device comprising:
a hollow pipe having closed ends;
a plurality of slits through said pipe; and
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means for feeding pulses of a gas to aninte-
rior of said pipe, whereby said pulses clean an inte-
rior of said device.

An apparatus according to claim 1, wherein said
means for feeding comprises:

means for storing said gas;

a compressor for maintaining a pressure of
said gas in said means for storing, said pressure
sufficient to clean said device;

a valve between said means for storing and
said pipe;

said valve being responsive to a control sig-
nal; and

means for opening and closing said valve,
thereby feeding said pulses of said gas to said pipe.

An apparatus according to claim 1, wherein said
valve is a diaphragm electromagnetic valve.

An apparatus according to claim 1, wherein said
gas is air.

An automatic interior cleaning system for a silo
comprising:

a hollow pipe having closed ends;

said pipe having a U-shape;

a plurality of slits through said pipe;

a first group of said slits facing a ceiling
member of said silo;

a second group of said slits facing a side wall
of said silo;

means for rotating said pipe; and

means for feeding pulses of a gas to aninte-
rior of said pipe, whereby said pulses clean an inte-
rior of said silo.

An apparatus according to claim 5, wherein said
means for rotating comprises:

a drive mechanism located above said ceil-
ing member;

a hollow rotating shaft including first and
second open ends;

said first open end being connected to said
drive mechanism;

said second open end being connected to
said pipe;

means for coupling said rotating shaft to said
means for feeding; and

said drive mechanism rotating said pipe dur-
ing cleaning.

An automatic interior cleaning system for a pow-
dered material processing device comprising:

a hollow pipe having closed ends;

a plurality of slits formed through opposing
surfaces of said pipe;

a flexible member with opposing edges seal-
ing said pipe in a corner of said device;
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said pipe bridging two interior walls of said
device;

means for feeding a gas to an interior of said
hollow pipe;

said gas exiting said pipe through said slits,
whereby said gas produces a pressure in said cor-
ner;

said pressure flexing said opposing edges of
said flexible member inward, thereby expelling
pulses of said gas from said corner; and

said pulses moving outward from said cor-
ner, whereby said pulses clean said device.

An automatic interior cleaning system for a mixer
comprising:

a plurality of hollow pipes;

each of said pipes having an open end and a
closed end;

said pipes located near a ceiling member of
said mixer;

a plurality slits formed through each of said
pipes;

said slits facing said ceiling member inside
said mixer;

means for oscillating said pipes, whereby
said slits sweep through a predetermined angle
across said ceiling member; and

means for feeding pulses of a gas to an inte-
rior of each of said pipes, whereby said pulses
clean said ceiling member.

An apparatus according to claim 8, wherein said
means for oscillating comprises:

a motor;

a rhombic flanged unit on said closed end of
each of said pipes;

a sprocket attaching to each of said rhombic
flanged units;

means for rotationally coupling said sprock-
ets to a shaft of said motor; and

means for coupling said open ends of said
pipes to said means for feeding.

An automatic interior cleaning device for a rotary
separator comprising:

a hollow pipe having an open end and a
closed end;

said closed end extending into said rotary
separator;

said open end located outside of said rotary
separator;

said pipe attaching near a ceiling member of
said rotary separator;

a plurality of slits formed through said pipe;

said slits facing upward toward said ceiling
member; and

means for feeding pulses of a gas to an inte-
rior of said pipe through said open end, whereby
said pulses clean said ceiling member.
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11.

12

13.

14.

15.

An automatic interior cleaning system for a pow-
dered material processing filter comprising:

a plurality of hollow pipes;

each of said pipes having an open end and a
closed end;

means for attaching said pipes near a ceiling
member of said powdered material processing fil-
ter;

a plurality of slits being formed through each
of said pipes;

said slits facing upward toward said ceiling
member;

means for oscillating said pipes, whereby
said slits sweep through a predetermined angle
across said ceiling member; and

means for feeding pulses of a gas to an inte-
rior of each of said pipes, whereby said pulses
clean said ceiling member.

An apparatus according to claim 11, wherein said
means for oscillating comprises:

a motor;

a rhombic flanged unit on said closed end of
each of said pipes;

a sprocket attaching to each of said rhombic
flanged units;

means for rotationally coupling said sprock-
ets to a shaft of said motor; and

means for coupling said open ends of said
pipes to said means for feeding.

An automatic interior cleaning system for a pow-
dered material processing device comprising:

at least one hollow member having closed
ends;

means for feeding pulses of a gas to an inte-
rior of said member; and

means for transmitting said pulses from said
interior of said member to an interior of said device,
whereby said pulses clean said interior of said
device.

An apparatus according to claim 13, wherein said
means for transmitting includes a plurality of slits
through said member.

An apparatus according to claim 13, wherein said
means for feeding includes:

a compressor;

means for storing said gas;

a valve connected between said means for
storing and said hollow member;

said compressor maintaining a sufficient
pressure of said gas in said means for storing to
clean said device;

said valve being responsive to a control sig-
nal; and

said valve opening and closing, thereby
feeding said pulses to said hollow member.
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16. An apparatus according to claim 13, further com-
prising means for rotating said hollow member.

17. An apparatus according to claim 13, further com-
prising means for oscillating said hollow member.
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