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Carbide Corporation, a corporation of New York
Filed May 25, 1965, Ser. No. 458,577
14 Claims. (CL 141—10)

ABSTRACT OF THE DISCLOSURE

A filling tube for delivering fluidized particulate mate-
rial into air-impervious industrial bags is provided. The
tube has filtered vents for removing fluidizing air from
the entering material. The filters are cleaned intermit-
tently while venting of the fluidizing air takes places
continuously.

This invention relates to a filling tube apparatus. More
particularly, this invention relatcs to an apparatus for
filling industrial shipping bags ‘with fluidized product
particles. Even more particularly, this invention relates
to an apparatus for separating fluidizing air from fluidized
product particles as the particles are packed into industrial
shipping bags and a method therefor. .

The apparatus of the present invention is designed pri-
marily for use in conjunction with industrial shipping
bags which are equipped with a filling means, such as*a
filiing valve. Many of these industrial shipping bags are
constructed from air-impervious materials such as thermo-
plastic film, metal foils, paper laminated with thermo-
plastic films and the like as well as various combinations
thereof. Due to the air-impervious nature of these types
of industrial shipping bags, a great deal of difficulty has

zen encountered when attempting to pack finely divided
products therein.

Generally, commercial bag packing apparatus is em-
ployed for packing granular and/or powdery products in
industrial shipping bags wherein finely divided products
are first fluidized and then conveyed in their fluidized state
by air under pressure to an industrial shipping bag for
packaging.

Orne of the major problems encountered in these packag-
ing operations has been the effective separation of the
fluidized particles from the fluidizing air as the particles
are packed in air-impervious industrial shipping bags in
order to prevent the entrained air from becoming en-
trapped in the industrial shipping bag together with the
product being packed therein. When air entrapment does
occur, industrial shipping bags are obtained which are
filled to less than capacity with actual product, have poor
stackability, ‘are difficult to handle, have an unsightly
appearance, and can be readily ruptured when being filled
by the air pressure created by the entrapped air.

It is an object of this invention, therefore, to provide
an apparatus for filling air-impervious industrial shipping
bags with fluidized product particles which apparatus is
capable of separating the fluidizing air from the product
being packed.

This and further objects of the present invention will
become more clear from the ensuing discussion.

Now it has been found that the objects of the present
invention can be accomplished, in general, by providing
a filling tube apparatus which has means for conveying
Auidized particles from the fluidizing chamber of a com-
mercially available bag packing apparatus to the filling
tube apparatus, means in the filling tube apparatus for
discharging the fluidized particles into the interior of an
air-impervious industrial shipping bag; means for separat-
ing fluidizing air from the fluidized particles as said
particles are packed in an industrial shipping bag, means
for removing the fluidizing air from and cleaning the
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separating means, and means for securing the filling tube
apparatus in the filling means of an industrial shipping bag.

The products with which the filling tube apparatus of
the present invention can be employed are those which
have a particle size of between 350 mesh to 40 mesh,
preferably 200 mesh to 60 mesh, such as wheat, flour,
cornstarch, trisodium phosphate, gypsum, silica flour,
kaolin clay, pulverized coal, synthetic organic polymer
resins and the like. Additionally, these products can also
be mixed with coarser product particles, such as granules
and pellets, which have particle sizes up to about 14"
diameter.

The shape of the product particles which can be packed
with the filling tube apparatus of the present invention
is not critical. For example, particles which are irregular
spheroids or which exhibit a lamellar or plate-like appear-
ance can be readily packed with the filling tube appa-
ratus of the precent invention.

Additionally, the mass densities of the products which
can be packed are also not critical and can range from
between about 40 to 400 pounds per cubic foot. In similar
fashion, the bulk densities of these products can range
from between about 15 to 150 pounds per cubic foot. As
is well known to those skiiled in the art, the term “mass
density” refers to the weight of a solid cubic foot of
product mass while the term “bulk density” pertains to
the weight of the mass of a product in particle form
occupying one cubic foot of space and includes air.

The filling tube apparatus of the present invention can
be generally constructed from a material which is a rigid,
self-supporting, light weight tube and which is resistant
to the corrosive propertiss and abrasive effects of the
product particles being conveyed therethrough. One end
of the product tube is connected to a conduit through
which fluidized particles under air pressure are fed into
the filling tube. The other end of the filling tube is
equipped with an opening through which the fiuidized
particles are discharged into an air-impervious industrial
shipping bag. Adjacent to the discharge opening is 2 filter
means which acts as the means by which the fluidizing

‘air is separated from the fiuidized particles. The filter

means is connected, by suitable conduits, to vent and
backflush means which act through connecting conduits
to remove the separated, fluidizing air from the area sur-
rounding the filter means and also acts to clean the filter
means by forcing therethrough a stream of air under
pressure.

Surrounding the body of the filling tube apparatus is a
means by which the filling tube can be securely sealed in
the filling means of an industrial shipping bag after being
positioned therein.

The securing means can be provided, for example, by
constructing the periphery of the filling tube apparatus
so that it increases in diameter and can be thusly forced
into the filling means, or by any other means well within
the knowledge of those skiiled in the art.

The securing means of the present invention is pref-
erably formed from a flexible material which is capable of
being inflated and deflated, such as a rubber sleeve. With
such means, the filling tube can be readily inserted, when
deflated, into the filling means of an industrial shipping
bag, such as into a filling valve, Once positioned, the se-
curing means, or inflatable sleeve, can be inflated to pro-
vide an air-tight seal between its walls and the walls de-
fining the filling means of the industrial shipping bag.
After the bag has been filled, the securing means is de-
flated and the bag removed from the filling tube.

Since most commercially available bag packing equip-
ment are pneumatically operated, the filling tube appa-
ratus of the present invention can be readily adapted to
function in conjunction with the system employed. How-
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ever, it should be understood that the filling tube appa-
ratus of the present invention can be adapted tG operate,
with equal efficiency, in systems which utilize mechanical
or electrical means in addition to pneumatic means. Simi-
larly, a system which utilizes a combination of electrical,
mechanical and pneumatic means can also be emgployed.

The present invention will become more clear when
considered together with the accompanying drawings
wherein: :

FIGURE 1 is a top plan view illustrating 'one embodi-
ment of the present inventjon;

FIGURE 2 is a sectional view thereof taken through
line 2—2 of FIGURE 1; )

FIGURE 3'is a further sectional view thereof taken
through line 3—3 of FIGURE 1;

FIGURE 4 is a top plan view partly in section of an-
other embodiment of the present invention;

FIGURE 5 is a sectional view thereof taken through
line 5—5 of FIGURE 4; ' )

FIGURE 6 is a sectional view of one embodiment of a
vent housing which can be employed in the present in-
vention;

FIGURE 7 is a schematic side elevational view of still
another embodiment of the apparatus of the present in-
vention; and,

FIGURE 8 is an end elevational view, partly in section,
of one embodiment of a scale beam spring booster which
can be employed in the present invention.

Turning now to the drawings wherein like reference
numerals denote like parts, reference numeral 18 of FIG-
URE 1 designates a product feed tube in a filtered filling
tube apparatus, generally designated as 99, through which
fluidized product particles are conveyed.

The materials which can be employed to fabricate the
product feed tube 18 are not critical. Suitable among the
materials which can be used to provide a rigid, self-sup-
porting, non-abrasive and chemically inert product feed
tube are aluminum, stainless steel, brass, nickel or chro-
mium plated steel, sintered glass, high molecular weight
polymeric materials, such as polystyrene, and the like.

The product feed tube should be between about 12
inches to 18 inches in length, preferably 14 inches to 16
inches long, and have an inside diameter of between about
1 inch to 3 inches, preferably 1% inches to 2% inches,
although the dimensions of the product feed tube 10 are
also not critical. However, the product feed tube should
net be so large as to be unwieldy or not be capable of
cooperating with the filling means of an industrial ship-
ping bag, or have an inside diameter so small as to inter-
fere with or obstruct the passage of fluidized products
therethrough.

At one end of the product feed tube 10, there is pro-
vided a discharge mouth 12 shown in phantom by the
dotted lines in FIGURES 1 and 4.

A cap 30 is placed over this end of the product feed
tube 18 to facilitate insertion of the product feed tube 10
into the filling valve of an industrial shipping bag, while,
at the same time, acts to protect the filling valve of the
shipping bag from undue wear and tear.

The other end of the product feed tube 1€ is con-
nected to a flexible condnit 32, such as a rubber hose,
which conveys fluidized material to the product feed tube
16 from the fluidizing chamber of a commercial bag
packer. This conduit 32 is usually part of the bag pack-
ing apparatus.

A filter means, generally designated as 11, comprising
two support members 14 and ida and cooperating filter
screen members 13 and 13a is mounted adjacent the dis-
charge mouth 12. The filter support members 14 and 14a
are formed so that they adapt to the circumference of the
product feed tube 18, as shown in greater detail in FIG-
URE 3. They are preferably fabricated of thin-gauge
metal having a plurality of perforations therein or of
coarse-mesh wire screen and act to support the filter
screen members 13 and 13q, While metal is a preferred
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. material for use in forming the filter support members,

other materials, such as those mentioned in discussing the
construction -of the product feed tube above, can also be
employed, as will be apparent to those skilled in the art.

The materials employed to fabricate the filter screen
members 13 and 13a, which are wrapped over the filter
support members 14 and 14a respectively, are also not
critical provided the materials selected are -sufficiently
porous to-admit the free passage of air therethrough
and yet are capable of preventing the finidized particles
from passing therethrough. They should also preferably
be resistant to the corrosive properties and abrasive ef-
fects of the product particles with which they come into

‘contact. Suitable for this purpose are such materials as

stainless steel wirecloth, canvas, paper conventionally
manufactured and synthetically produced or naturally
occurring textile materials, and the like. .

It should be understood: that, in lien of employing filter
support members 14 and 14q and filter screen members 13
and 13a, a sing'e filter means which is rigid and self-
supporting, such as sintered metals, can be similarly em-
ployed to obtain the same results.

At one end, the filter support members 14 and 14a are
covered by the cap 38 while the other ends are intercon-
nected to and communicate with vent ducts 16 and 16a.
These vent ducts 16 and 16a are fabricated so that they
at least partially surround_the product feed tube 1€ in
much the same manner as do the filter support members
14 and 14a. As shown in FIGURE 2, channels A and B
are defined in the vent ducts 16 and 164 by means of
metal plates 15. The metal plates 15 are vertically dis-
posed between the walls defining the product feed tube 18
and the walls of the vent ducts 16 and 164 and extend
therebetween from the vicinity of the discharge mouth 12
to the inlet end of the product feed tube 18. The vent
ducts can be readily constructed from thin-gauge but rigid,
self-supporting material.

The vent ducts 18 and 16z are equipped with vent valves
18 and 18« located near the inlet end of the product feed
tube 10 and mounted directly upon the filling tube $0.
The vent valves operate alternately and their function is
to exhaust the filtered fiuidizing air to a suitable dust col-
lector such as, for example, a dust collector intake cowl
which is usually part of commercially available bag pack-
ing equipment and is generally provided with a suction
means. Hence, filtered air is alternately removed from the
area surrounding the discharge mouth 12 and the filter
means 11 through the vent ducts 16 and 164 by means of
the vent valves 18 and 18a.

A pair of air cylinders 28 and 202 actuate the vent
valves 18 and 18a. These air cylinders are timed so that
one vent valve is closed during the backflushing or clean-
ing of one portion of the filter means while the other vent
valve is opened during venting or exhausting of filtered
fluidizing air from the other portion of the filter means.

Operating in conjunction with the air cylinders 29 and
28c are a pair of backflush valves 22 and 22 which are
activated to alternately backflush and thereby clean the
filter screen members and are also directly mounted to
the filling tube %8. For example, when ajr cylinder 2¢
opens vent valve 18, backflush valve 22 is simultaneously
closed to vent filter screen member 13 through vent duct
16. At the same time, air cylinder 28« holds vent valve
184 closed while backflush valve 224 is opened to back-

5 flush filter screen member 13a through vent duct 16a.

Air under pressure can be supplied to backflush valves
22 and 22a by means of flexible connecting lines 24 and
24a which convey air under pressure from a scurce of
non-lubricated air.

It should be understood. that the venting and backflush-
ing of the filter screen members is an alternating process;
that is, the two fiiter screen members are alternately
vented and backflushed in identical cycles. However, the
cycles are set cut of phase so that one filter screen is back-
flushed while the other is vented. Generally, the backflush
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portion of each cycle is of shorter duration than the vent-
ing portion. Hence, while both filter screen members can
be vented at the same time, they are not backflushed at
the same time. If both filter screen members were back-
flushed at the same time, additional air under pressure
would be forced into the industrial shipping bag without
providing any means to exhaust this additional air until
the next portion of the veniing cycle. There would also
be created a pulsating effect in the industrial shipping bag
as this additional air is introduced therein. These are
not desirable operating conditions since there would re-
sult a reduction in the amount of product which can be
packed, bag weights would be adversely affected, and
the shipping bags be subject to possible rupture during
filling. :

The frequency with which the filter means can be
vented and backflushed during a bag-filling cycle can
be varied as desired. However, it has been found that
good results are obtained when the filter means is back-
flushed at a frequency of between about 40-50 pulsations
per minute, the backflush portion of each pulsation having
2 duration of between about ¥5 to ¥ second. When the
filter means comprises iwo separate members, each filter
member can be backflushed at a frequency of between
about 20-25 pulsations per minute.

While the backflush and venting means; that is the
vent ducts 16 and 16a, the vent valves 18 and 18a, the
air cylinders 20 and 20z, and the backflush valves 22 and
224, have been described and are illustrated in FIGURE
1, as being integrally mounted directly to and upon the
filling tube 90, it shculd be understood that these means
can also be separately housed as is described in greater
detail hereinbelow.

Intermediate the length of the product feed tube 10
there is mounted a securing means comprising a bag seal
sleeve 26 which is annularly disposed about and con-

nected to the outer surface of the vent ducts 16 and 164

so that it can be readily inflated and deflated. The bag
seal sleeve 26 can be inflated when air under low pres-
sure is supplied thereto by means of, for example, a flexi-
ble connecting line 28. The flexible connecting line 28
can be conveniently equipped with a control valve (not
shown) so that the flow. of air into and out of the bag
seal sleeve 26 can be readily regulated. The bag seal
sleeve 25 is deflated when the filling tube 90 is inserted
into the filling valve of an industrial shipping bag. Once
the filling tube 96 is in place, air is admitted into the bag
seal sleeve 26 through the flexible connecting line 28 until
an air tight seal is obtained between the walls of the filling
valve and the walls of the bag seal sleeve 26. When the
bag seal sleeve 26 has been thusly infiated, it is disposed
about the vent ducts 16 and 16a and the product feed tube
10 as is illustrated in FIGURE 2. '

It should be understood that when the filling tube of
the present invention is inserted into the filling valve of
an industrial shipping bag, it is inserted far enough into
the filling valve so that the fluidized product particles flow
freely through the discharge means and into the body of
the shipping bag.

In FIGURE 4, there is illustrated another embodiment
of the filling tube apparatus 9¢ of the present invention
which is shown positioned in an industrial shipping bag
83. In this embodiment, the filter means comprises two
separate filter cylinders 34 and 34a each being covered
at one end with its cwn cap 30. Each filter cylinder can
be constructed in the same manner as described for the
filter support members 14 and 14a shown in FIGURE 1
and each can be similarly provided with its own filter
screen members 13 and 13a. In like fashion, the filter
cylinders can zlso be fabricated from rigid, self-support-
ing sintersd metals, as described hereinabove. The other
ends of the filter cylinders 34 and 34a are attached to
the forward end of the main body of the filling tube 98
so that they are each interconnected to and communicate
with the vent ducts 1§ and 16a. In this embodiment, a
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filter means is provided which has a large surface area
and which can be conveniently replaced with new units.

As can be seen in FIGURE 5, the vent ducts 16 and
16a in this embodiment are elliptical in cross-section. In
many instances, this overall shape is helpful, particularly
where the filling valve of an industrial shipping bag has
the same or similar shape.

Flexible connections 36 and 36a (FIGURE 4) provide
the conduit means by which the filter cylinders 34 and
34a can be vented and backflushed through vent ducts 16
and 16a when the vent and backflush means are contained
in a separate housing.

In FIGURE 6, there is illustrated a separate housing
for vent and backflush means generally designated by
reference numeral 40. Reference numeral 42 designates
pneumatically operated vent and backflush valves while
reference numeral 44 denotes a pneumatically operated
vent valve switch. A vent to the atmosphere is provided
at 46 and a suction vent to a suitable dust coilector is in-
dicated at 48. Air under low pressure of between about
4-10 p.s.ig. is supplied to the housing through inlet 50.
The vent and backfiush means in the separate housing
operate in the same manner as do the vent and backfiush
means mounted directly to the filling tube 99 as described
in greater detail hereinabove.

A stiil further embodiment of the filling tube apparatus
of the present invention is illustrated in FIGURE 7. In
this embodiment, the filter means 54 comprises a flexible
filter screen in the form of a sleeve. The same or similar
materials can be employed to fabricate the filter sleeve 54
as are used for the filter screen members 13 and 13a as
described in greater detail hereinabove. One end of the
filter sleeve 54 is connected to and communicates with a
vent duct 17 while the other end is secured to a plate
56. The plate 56 is in turn connected to a pneumatically
operated piston cylinder 58 which is supported forward
of the discharge mouth 12 and mounted to the product
feed tube 10 by support means 58a4. An ontlet 52 is pro-
vided in the vent duct 17 to exhaust vented air from the
filter element 54 to atmosphere or to a dust collecting
system.

In operation, the filter sleeve 54 is inserted into the bag
to be packed and is alternately relaxed and stretched taut
by means of impulses transmitted thereto from the pneu-
matically activated piston cylinder 58 cooperating with
plate 56 so that the filier sleeve 54 is subjected to pulsa-
tions. In this manner, the filter sleeve 54 is shaken and
kept clean of fluidized product which tends to clog it while
simultaneously providing the means by which the fluidiz-
ing air is separated from the product being packed.

Usually, conventional and commercially available bag
packing apparatus is employed to pack industrial shipping
bags with fluidized products, Generally, this bag packing
equipment utilizes a scale to determine when a packed
bag has reached capaciiy. The scale beam is positioned so
that its movement activates a valve or switch which, in
turn, causes the flow of product to be cut off. Normally,
there is a short time interval between the time the scale
beam moves or swings and the time the product flow
ceases. Hence, the exact weight of a filled shipping bag
is dependent, to a degree, upon the rate of product flow
during this short time interval. Additionally, the rate
of product flow is affected by the back pressure caused
by air in the bag. Therefore, in order to cbtain consistent
bag weights, the back pressure in the bag at the time the
flow of product is cut off shculd be the same for all bags
during the packing operation. However, the pressure
created by the backflushing operation when the filter
means in the filling tube of the present invention are
cleaned (FIGURES 1-5), produces fluctuations or pulsa-
tions of the back pressure in the bag. This, in turn, results
in a slight fluctuation in the rate of product fiow. When
this fluctuation of product flow rate occurs during the
swing of the scale beam, the amount of product con-
tinuing to be discharged into the shipping bag varies sub-
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stantially from one filled shipping bag to another depend-
ing upon whether the flow of product is cut off at a high or
low rate of product flow.

In order to overcome this deficiency and more nar-
rowly control filled bag weights, it has been found that a
spting-loaded scale beam booster apparatus can be pro-
vided which permits the filter backflush pulses to be mo-
mentarily interrupted during the swing of the scale beam.

In FIGURE 8 there is illustrated one embodiment of a
scale beam spring booster which can be employed with
the filling tube apparatus of the present invention. Refer-
ence numeral 6§ designates the frame of a commercial
bag packing machine and 76 denctes the tail of its scale
beam equipped with coaventional scale beam stops 72
positioned on opposite sides of the tail of the scale beam.
An extension arm 74 is attached to the end of the scale
beam 7& and has an adjustable stop 74a inserted inter-
mediate its ends. A pivot link and arm assembly 76 is
pivotably connected at one end to the end of the scale
beam extension arm 74 and to a dashpot 62 at the other
end. The dashpot 62 is a conventional device used to
minimize scale beam oscillation. The booster spring
apparatus, generally indicated as &0, is mounted to and
held in place by means of a frame 884 which also pro-
vides the means by which the spring booster apparatus is
connected to the frame of the bag packer 68.

The spring booster apparatus 89 comprises a compres-
sion coil spring 60 wound about a central plunger 86.
‘The apparatus is held in place by means of a housing 82
which is equipped with a threaded guide bushing 84 so that
adjustments of the compression spring 60 can be readily
made. The booster spring housing 82 is secured to the
support frame 8da so that the scale beam 70, dashpot 62
and spring booster apparatus 89 are made an integral part
of the bag packer apparatus by being directly mounted
to the frame of the bag packer 68.

The upper end of the spring booster housing 82 is
equipped with a flange 82a which ccoperates with the
flange 8€a at the upper end of the plunger 85. These
flanges, 824 and 86a, coact to arrest the upward movement
of the plunger 85. The other end of plunger 86 is posi-
tioned to cooperate with a normally closed pneumatic
bleed valve 64. The bleed valve 64 is in turn connected
by means of a flexible conduit 66 with the pneumatic cir-
cuit which controls the vent and backflush means and th
fluidizing chamber of the bag packer. :

During operation, the spring-loaded plunger 86 acts to
assist in tipping the scale beam 76 by exerting an upward
force on the adjustable stop 74a as the weight of the
product being packed in an industrial shipping bag reaches
the point where it alone would cause the scale beam 706 to
tip. To accomplish this, the coil spring 60 is pre-set to be
released so that it causes the scale beam 79 to swing or
tip as the industrial shipping bag approaches its product
weight capacity, For example, the coil spring 60 can be
set to be released and tip the scale beam 78 when the in-
dustrial shipping bag being packed is capable of accepting
only 5 pounds more of fluidized product. Stated another
way, if the industrial shipping bag being packed has a
product capacity of 50 pounds, the coil spring 66 can be
adjusted to tip the scale beam 70 when the product
weight in the industrial shipping bag reaches 45 pounds.

It shounld be understood, however, that the scale beam

76 will swing or tip only until the upward force exerted:

by plunger 86 on the adjustable stop 74a ceases. This
occurs when flange 86a coacts with flange 82 and arrests
the upward movements of the plunger 86.

It should also be understood that the distance upward
through which the plunger 86 travels is less than the total
distance through which adjustable stop 74a travels as the
scale beam 7§ oscillates between stops 72. Dashpot 62
assists in preventing excess osciilation of the scale beam
78,

As the plunger 85
movement, as detern

reaches the extremity of its upper
sined by flanges 8Za and 8%a, the
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other end of the plunger §6 permits the normally closed
prneumatic bleed valve 64 to become opened and transmit
a signal to the pneumatic control circuit through flexible
conduit 66. Upon receipt of this signal, the pneumatic
control circuit canses the back-flushing and venting opera-
tion to be interrupted and the remaining fluidized product
required to fili the bag is permitted to flow into the bag
until bag capacity has been reached. The scale beam 78
is then permitted to complete its upward swing causing
the product flow to be cut off and permit any remaining
entrapped air in the bag to escape. A brief backflushing
pulse is also transmitted to clean the filter means of
clogged product in preparation for the next bag-filling
operation. ’ ‘ '

_ While interruption of the vent and backflushing process
has been described as being actuated by means of a
weight-an_ticipatingVdevice, it should be understood that
other svitable but less efficient means such as time-delay
valves can be similarly employed.

The spring booster apparatus of the present invention
can also be equipped so that the prieumatic control cir-
cuit will cause the pressure in the fluidizing chamber of
the bag packer to decrease near the end of the filling cycle
thereby decreasing the rate at which the bag is filled and
more closely control the consisténcy of bag weights,

" While the apparatus of the present invention has been
described and iflustrated with particularity and in some
detail, it should be understood that it is susceptible of
variations and modifications without departing from the
scope and spirit of the invention. For example, the

roduct feed tubes, discharge mouths, vent and backflush
means, filter elements and so forth described and illus-
trated in one embodiment can be readily interchanged or
combined with similar or dissimilar components dis-
closed and described in another embodiment. In similar
fashion, while the control and circuitry means for the
apparatus of the present invention has been referred to as
being pneumatic, other circuitry and control means such
as electrical, mechanical, hydraulic, and the like can aiso
be employed in whole or in part or in various combina-
tions thereof, as is well known to those skilled in the art.

What is claimed is:

1. A 1filling tube apparatus for filling air-impervious
bags with fluidized product particles comprising:

(a) a product feed tube conmecting with. a supply
source of fiuidized product particles at one end and
terminating in a discharge opening at the other end;

(b) at least one duct terminating in a filter means
proximate the discharge end of said product feed
tube;

(c) means connected with said duct for continuously
venting said filter means and

(d) means connected with said duct for intermittently
cleaning said filter means of filter particles during
fiiling of said air-impervious bag.

2. The apparatus of claim 1 wherein said product feed
tube has an inflatable sleeve annularly mounted there-
about to provide upon insertion of said preduct feed tube
into said bag an air tight seal when said sleeve is in-
flated.

3. Apparatus of claim I wherein the filter means coni-
prises a plurality of support members and a plurality of
filter screen members wrapped about said support mem-
bers, said filter screen members being capable of admit-
ting air therethrough but which are impervious to the
passage therethrough of the fluidized product particles
being discharged.

4. Apparatus of claim 1 wherein each vent duct is
fabricated of a rigid, self-supporting material annularly
disposed about the outer surface of said product feed tube
and mounted thereto.

5. Apparatus of clzim 1 wherein the vent and back-
flush means comprises, in combination:

(a) a plurality of pneumatically actuated vent valves;

(b) air cylinders cooperating with said vent valves;
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(¢) a plurality of pneumatically actuated backflush
valves;

(d) means for supplying air under pressure to said air
cylinders and to said pneumatically actuated vent
valves and backflush valves; and,

(e) means through which filtered fluidizing air is re-
moved from said filter means and conveyed to a suitable
receptacle.

6. Apparatus of claim 1 wherein the filter means is
a fabricated filter sleeve positioned at the discharge end
of the product feed tube such that its longitudinal axis is
substantially parallel to the longitudinal axis of said
product feed tube, one end of said filter sleeve being
secured to and closed by a plate while the other end is
interconnected to and communicates with said vent duct
means, said filter sleeve being capable of being alternately
stretched taut and relaxed by means of impulses trans-
mitted thereto.

7. Apparatus of claim 6 wherein the impulses are trans-
mitted to said filter sleeve by means of a cooperating air
cylinder and piston positioned within said filter sleeve
which is connected at one end to said plate and mounted
at the other end to said product feed tube.

8. A filling-tube apparatus for filling air-impervious
bags with fluidized product particles comprising:

(a) a product feed tube connecting with a supply
source of fluidized product particles at one end and
terminating in a discharge opening at the other end;

(b) a plurality of ducts terminating in filter means
proximate the discharge end of said product feed
tube;

(c) means connected with each duct for alternately
venting and backfiushing the associated filter means
and

(d) means for controlling the venting-backflushing
cycle of each duct and associated filter means so
that venting occurs substantially continuously during
filling of an air-impervious bag.

9, Apparatus of claim § wherein the filter means com-
tioned two, separate filter cylinders each of which is posi-
tioned at the discharge end of said product feed tube such
that they are substantially parallel to each other and to the
longitudinal axis of said product feed tube, one end of
each of said filter cylinders being closed while the other
end of each of said filter cylinders is interconnected to
and communicates with said vent duct means.

10. Apparatus of claim 8 wherein the vent and back-
flush means are mounted directly to and are an integral
part of said filling tube apparatus.

11. A method for packing air-impervious industrial
shipping bags with fluidized product particles which com-
prises, in combination:

(a) supplying, under air pressure, a stream of fluidized
produce particles to a filling tube, said filling tube
being secured within the filling means of an air-im-
pervious industrial shipping bag;

(b) continuously discharging said fluidized product

10

20

25

30

35

40

50

b5

10
particles from said filling tube into said industrial
shipping bag;

(c) separating the fluidizing air from said fluidized
product particles through the use of a filter means
mounted adjacent to the discharge end of said filling
tube;

(d) alternately venting and backflushing the filter
means so that fluidizing air is removed therefrom
and the filter means is cleansed of product particles;
and

(e) controlling the venting and backflushing cycle of
each filter means to effect continuous venting of said
fluidizing air and facile flow of said product particles.

12. A method for packing air-impervious industrial
shipping bags with fluidized product particles which com-
prises, in combination:

(a) supplying, under air pressure, a stream of fluidized
product particles to a filling tube, said filling tube
being secured within the walls defining a filling
means in an air-impervious industrial shipping bag;

(b) continuously discharging said fluidized product
particles from said filling tube into said industrial
shipping bag;

(c) separating the fluidizing air from said fluidized
product particles through the use of a filter means
mounted at the discharge end of said filling tube;

(d) removing the separated, fluidizing air from said
filter means; and

(e) preventing the filter means from becoming clogged
with fluidized product particles by alternately and
periodically stretching said filter means taut and then
relaxing said filter means.

13. Method of claim 12 wherein the alternate relaxation
and stretching taut of said filter means is accomplished by
subjecting said filter means to periodic pneumatic im-
pulses.

14. A method for packing air-impervious bags with
fluidized product particles comprising:

(a) supplying a stream of fluidized product particles

through a filling tube into an air-impervious bag;

(b) continuously removing the fluidizing air from said
fluidized product particles through a filter means
mounted adjacent to the discharge end of said filling

tube while
(c) intermittently cleaning said filter means of product
particles.
References Cited
UNITED STATES PATENTS
2,142,990 1/1939 Belcher . __. 141—286 X
3,102,561 9/1963 Law . _____. 141—286 X
3,106,230 10/1963 Laun ___ . ____ 141—10
3,219,072 11/1965 lau oo 141286
3,258,041 6/1966 Law oo 141—68 X

LAVERNE D. GEIGER, Primary Examiner.
H. S. BELL, Assistant Examiner.



