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3,258,041
METHOD AND APPARATUS FOR FILLING BAGS
Erwin M. Lau, Dolten, IIL., assignor fo Black Products
Co., Chicago, IlL., a corporation of Illinois
Filed Mar. 2, 1964, Ser. No. 348,547
18 Claims. (Cl. 141—19)

The present invention relates to an improved method
and apparatus for filling bags.

It is an object of my invention to provide a bag filling
method and apparatus which is more rapid than the usual
fluidizing arrangement.

According to my invention, I have found that where
horizontal movement of the material is required, the bag
may be filled very rapidly if the material is first fluidized
in a fluidizing chamber, then set into motion and caused
to flow through the horizontally disposed material flow
passageway by the gravitational head of the material
within the chamber, and then the fluidizing air, or 2 major
portion thereof, is alleviated or allowed to escape from
the fluidized material while it is in motion so that the
inertia of the particles causes the material to continue
its movement in a horizontal direction and to drop into
the bag. According to this method, the fluidizing air is
not carried into the bag where it sets up a back pressure
which opposes the material flow and materially slows up
the bag filling operation.

The present invention is an improvement of the arrange-
ment of my Patent No. 3,102,561 granted September 3,
1963, which recognizes the problem of back pressure
in fluidizing type machines, but which solves it in a
different manner., The nature of the improvement,
briefly, is this: .

When it is the bag itself which is vented, there is a
selective or winnowing action which causes the filter in
the vent passageway to become blocked by the fines.
This requires frequent filter blow out which siows up the
venting process.

I have found that where the air is alleviated from the
material when in transit, the mixture of coarser particles
and fines of which the material fed is comprised, does
not block the filter as rapidly, with the result that filter
blow out is required only once per filling cycle, or even
less in some arrangements, '

Other objects are to provide an arrangement which
avoids constriction of the material flow passageway by
material which adheres to the porous wall portion or
filter, to provide an arrangement which permits the
location of the air alleviating means rearwardly of the
spout proper so that the sensitivity of the scaling mecha-
nism is not affected by the connection of any vent or air
line to the air alleviating means, to provide an arrange-
ment providing for terminal bag evacuation and subse-
quent filter blow. out, and to provide an arrangement
which effects an initial cleaning out of the material flow
passageway. )

Other objects, features and advantages will become
apparent as the description proceeds.

With reference now to the drawings in which like
reference numerals designate like parts:

FIG. 1 is a diagram showing a preferred embodiment
of my invention;

FIG. 2 is an enlarged section showing the air alleviation
means;

FIG. 3 is a section taken along line 3—3 of FIG. 2;

FIG. 4 is a circuit diagram illustrating the operation;
and

FIG. 5 is a section showing a modification.

With reference now to FIG. 1, the bag filling machine
is of the fluidizing type illustrated in my Patent No.
2,936,994, granted May 17, 1960. It comprises a fluidiz-
ing chamber 1 having an outlet 2 at the lower end thereof
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and a fluidizing pad 3 disposed near the outlet 2. Conduit
means provides a material flow passageway 4 which ex-
tends from the outlet 2 to the bag 5, to be filled. A
portion of the conduit means is in the form of flexible
pinch-off tube 6 forming a part of pinch valve 7 to shut
off the flow of material through the passageway 4. The
outer end of the conduit means is in the form of a spout
8 which extends into the bag 5, and also serves as a bag
supporting means. .

In operation, when air is supplied to the porous fluidiz-
ing pad 3, the material adjacent the outlet 2 becomes
fluidized, and will flow in a horizontal direction due to
the gravitational head 13 of the material disposed within
the fluidizing chamber 1. The material flows through
the passageway 4 and into the bag 5, and when the weight
of the material within the bag reaches a predetermined
amount, such as 100 pounds, the flow of material is cut
off by the pinch valve 7, as described in the aforesaid
patent.

Disposed between the pinch valve 7 and the spout 8
is an air alleviating means 9. This comprises one or
more porous wall portions 1& formed in the wall of the
material flow passageway 4. The porous wall portions
19 are surrounded by a vent chamber 11 which vents
to the atmosphere through a vent pipe 12.

Due to its fluidized condition and the gravitational or
other head represented by the level 13 of the material
within the chamber 1, the material passing the air allevia-
tion means 9 has a substantial velocity. The material,
as it passes through the air alleviating means 9, gives up
its fluidizing air; but the inertia of the particles permits
the flow to continue through the remainder of the pas-
sageway 4, including the spout 8, so that it passes into
the bag 5, as previously described.

The air alleviating means as shown in FIGS. 2 and 3
comprises a section of conduit 14 which is mounted by
means of a flange 15 on a suitable part of the machine
structure, such as the bridge 16 of the pinch valve 7.
The central part of the conduit 14 constitutes a wall
portion 17 of substantial thickness, such as %g of an
inch, This wall portion 17 is provided with a pluraiity
of openings 18 which are in the form of eight circular
holes having a diameter of % of an inch. The wall por-
tion 17 and the holes 18 are surrounded by a short
sleeve 19 of filter cloth or other porous material, held
in place by clamp rings 26.

A collar 2% fits over the filter sleeve 19 to provide
the vent chamber 11, the collar having a front fiange
22 and a rear flange 23. These flanges face or abut
correspondingly located shoulders on the conduit section

14, and suitable O-ring gaskets can be provided to seal

the joints. The parts may be drawn up by screws 24,
making a compact and easily assembled structure.

A nipple 25 takes into the collar 21 to provide the
connection between the vent chamber 11 and the vent
pipe 12.

The front end of the pinch off tube 6 is fitted over
the rearwardly projecting end of the conduit 14.

The spout § is mounted on and movable with the
scale mechanism 26, such as the floating frame shown

. in the aforesaid Patents 2,936,994 and 3,102,561. A short

length of thin wall rubber tubing 27 connects the front
of the conduit section 14 and the rear of the spout 8,
permitting substantially free movement of the scale
mechanism 286.

Preferably, suction is applied at the end of the filling

" cycle to evacuate from the bag any entrained air which

70

may not have been alleviated., This evacuation step re-
sulis in the previously mentioned selective or winnowing
action which clogs the filter, Therefore the evacuation
step must be followed by a filter blow out, and prefer-
ably this occurs at the beginning of the next filling cycle.
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This is for the reason that the material flowing through

the spout 8 during blow out is fluidized material, and
fluidized material will displace any dead material in the
spout left over from the previous cycle, whereas un-
fluidized material will not.

The means for applying first a partial vacuum, and
then a blow out pressure, to the alleviating means 9
is diagrammatically shown in FIG. 1 and comprises a
three-way valve 39 interposed within the vent pipe 12.
A vacuum line 31 and a pressure line 32 connect with
the three-way valve 38. The valve 30 is shifted-in either
direction from atmospheric venting 12 by the solenoids
33 and 34, respectively.

As shown in FIG. 4, the pressure line solenoid 34 is
connected in the operating circuit 35 so that the depres-
sion of the start button 36 will close the circuit to the
pressure line solenoid 34 through a timer 37 which de-
-energizes same after two seconds, for example. When the
scale mechanism 26 trips and opens the microswitch 38
to close the air actuated pinch valve 7 (through deenergi-
zation of the solenoid valve V7 and the relay coil 39), a
relay switch 40 closes the circuit to the vacuum line
solenoid 33 through a timer 41 which timer again opens
the circuit and deenergizes the vacuum line solenoid 33
after two seconds, for example. '

Where a porous wall portion is disposed in the lower
half of the material flow passageway, it should be radially
offset below the surface of the passageway so that the
two or three layers of particles which tend to adhere to
the porous wall portion are disposed beneath the flow
surface. This avoids a certain friction between the ad-
herent layers and the material in transit, which friction
would slow up the movement and possibly serve as a
back up point, resulting in passageway constriction or
clogging.

In the FIG. 2 embodiment, the distance of radial off-
setting is substantially one-quarter of the axial dimen-
sion of the opening. Where a larger filter area is de-
sired, the porous wall portion 18’ can be located in the
upper half of the material flow passageway as shown in
FIG. 5 and described in my copending application, Serial
No. 261,898, filed February 28, 1963.

Also, if desired, the alleviating means may be located
in the spout itself, as shown in FIG. 5 and also in that
application.

Also, the aspirator of that application can be arranged
to provide atomspheric venting during the major portion
of the bag filling operation, and thus substituted for the
three-way valve 30 of FIG. 1.

As shown in FIG. 5, the spout 8 includes an outer
shell 121 having a support collar 122 by means of which
it may be suitably mounted on the scale mechanism 26.
Disposed within the shell 121 is an inner tubular member
127 having an opening 128 formed in its upper half and
extending for substantially its full length. The porous
wall portion 16’ comprises a fabric sleeve which surrounds
the tube 127 and is secured thereto by suitable clamps.
A front ring 131 and a suitable O-ring gasket mountel
on the front end of the tube 127 seal off the front end
of the vent chamber 11’. The tube 127 is mounted with-
in the shell by a collar 133 which engages the rear end
of the support collar 122. The collar 133 has an open-
ing therein and a fitting 25” is secured thereto for con-
néction with the vent pipe 12.

In the FIG. 5 embodiment shown, the opening 128 is
seven inches long, and the tube 27 is two inches in di-
ameter. This provides a filter area of about twenty-two
square inches.

The present state of my development indicates that for
most materials, the arrangement disclosed herein is as
satisfactory as that of the aforesaid copending applica-
tion, even though the filter area is about 4 square inches,
as compared with 22 square inches of the earlier ar-
rangement. The present arrangement has the advantage

of being less costly to manufacture, and also, it permits
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the three-way valve 30, or the aspirator, to be located on
the machine frame- itself, instead of on the scale mech-
anism, with the result that the sensitivity of the scale
mechanism is not affected by flexible air line and vent
line connections between the scale mechanism and the
machine frame.

Furthermore, where the material is very fine, the con-
tinuous application of vacuum generally calls either for
a more frequent blow out, or for a larger filter area,
whereas the terminal evacuation of FIGS. 1 and 4 re-
quires neither.

In other words, I have found that it is not necessary
that alleviation occur immediately adjacent to the open
end of the spout, nor that efficiency calls for a large area
filter, As a result, the alleviation means can be located
not only remotely from the spout end but, being of small
axial dimension, can be located at a point where there
would ordinarily be insufficient room to accommodate a
large area filter. Therefore it is possible to obtain the ad-
vantages of greater sensitivity and less costly comstruc-
tion, as above outlined.

The subject matter of my aforesaid copending applica-
tion, Serial No. 261,898 is hereby incorporated by ref-
erence into this application, insofar as consistent with the
present disclosure.

Although only a preferred embodiment of my inven-
tion has been shown and described herein, it-will be

"understood that various modifications and changes may

be made- in the construction shown without departing
from the spirit of my invention as pointed out in the
appended claims.

I claim:

1. The method of ﬁlhng a bag with powdered, granular,
or fltaky material which comprises the steps of fluidizing at
least the lower part of a body of material to establish a
gravitational head, causing the fluidized material to flow
through a horizontal passageway under the influence of
said gravitational head, alleviating the fluidizing air from
the fluidized material while it is in motion, and permitting
the inertia of said unfluidized material to carry it through
the remaining portion of said passageway and through
the open end thereof and into said bag.

2. The method of claim 1 which includes the steps
of evacuating the bag at the end of the bag filling opera-
tion, and of commencing the alleviating step shortly after
the beginning of the next bag filling operation so that
the initial movement of material through said outlet will
be a movement of fluidized material.

3. Bag filling apparatus comprising a fluidizing cham-
ber, an outlet at the lower end thereof, a fluidizing pad
disposed in said chamber adjacent to said outlet, bag sup-
porting means, horizontally disposed conduit means pro-
viding a material flow passageway extending from said
outlet to a bag supported by said bag supporting means,
and air alleviating means for said material flow passage-
way comprising a porous wall portion of said conduit
means,

4, Bag filling apparatus as claimed in claim 3 which
includes cut-off means for cutting off the flow of material
through said conduit means, said air alleviating means
being located between said cut-off means and the outer
end of said conduit means.

5. Bag filling apparatus as claimed in claim 3 in which
said conduit means includes a spout, said spout forming
a part of said bag supporting means.

6. Bag filling apparatus as claimed in claim 5 in which
said air alleviating means is located rearwardly of said
spout.

7. Bag filling apparatus as claimed in claim 3 in which
said air alleviating means includes chamber means over-
lying said porous wall portion, and a vent pipe com-
municating with said chamber means.

8. Bag filling apparatus as claimed in claim 7 which
includes suction means and air supply means, means con-
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necting said suction means to said chamber means at the
conclusion of a bag filling operation, and means con-
necting said air supply means to said chamber means for
a short interval at the beginning of a bag filling operation.

9. Bag filling apparatus as claimed in claim 3 in which
said air alleviating means comprises a plurality of porous
wall portions circumferentially spaced from each other,
those porous ‘wall portions located in the lower half of
said conduit means being offset beneath the inner surface
of said material flow passageway.

10. Bag filling apparatus as claimed in claim 3 in
which said conduit means includes a conduit wall section
having a plurality of circumferentially spaced openings
formed therein, said porous wall portion comprising filter
means overlying said openings.

11. Bag filling apparatus as claimed in claim 10 in
which said wall section has a thickness of substantially
three-sixteenths of an inch, and in which said openings
are circular holes having a diameter of substantially three-
quarters of an inch.

12. Bag filling apparatus as claimed in claim 10 in
which the thickness of said wall section is substantially
one-fourth of the dimension of said openings measured
in a direction parallel to the axis of said passageway.

13. Bag filling apparatus as claimed in claim 3 in
which said porous wall portion comprises an opening in
the wall of said conduit means, and filter means overlying
said opening.

14. Bag filling apparatus as claimed in claim 43 in
which said filter means is a fabric sleeve surrounding said
conduit means.

15. A self venting spout for a bag filling machine com-
prising a horizontally disposed outer shell adapted for
cooperation with a bag to be filled, an inner tube disposed
within the spout dividing the interior thereof longitudinal-
ly into a material flow passageway and an annular vent
chamber surrounding same, the upper portion of said
inner tube having a longitudinally extending opening
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formed therein, and a filter element overlying said open-
ing, said opening extending in one direction throughout
the major portion of the length of said inner tube and
in the ‘other direction for substantially 180° of the wall
of said tube, the lower portion of said inner tube being
imperforate.

16. A self venting spout as claimed in claim 15 in
which said filter element is a fabric sleeve surrounding
said inner tube and secured thereto.

17. A self venting spout for a bag filling machine hav-
ing a fluidizing chamber comprising a horizontally dis-
posed outer shell adapted for cooperation with a bag to
be filled, means dividing the interior of said shell longi-
tudinally into two portions, one of said portions com-
municating with the fluidizing chamber of said bag filling
machine, and the other portion comprising a vent cham-
ber to permit the escape of fluidizing air from material
passing through said first mentioned portion during the
bag filling operation, said dividing means including a
porous separating wall disposed longitudinally of said
spout and extending for a substantial portion of the length
of said shell and serving as a filter element, a vent outlet
communicating with said vent chamber, and means to
supply air under pressure to said vent chamber at inter-
vals to reverse the direction of air flow through said
filter element to clean the same.

18. A self venting spout as claimed in claim 17 in-
cluding suction means communicating with said vent
outlet,
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