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@ Apparatus and method for filling valve bag.

@ An apparatus and method for use in filling a valve bag
(50) eliminates sifting of product during the filling process. A
filling nozzle (10) is inserted into the valve of a bag (50) to be
filled. A flow of particulate material is provided through the
filling nozzle (10) and into the bag. When the bag is full, the
flow of particulate material is terminated. A blast of high
pressure air is then introduced into the nozzel {10} in order to
clear the nozzle of any residual particulate material therein. A
low pressure blast of air is introduced between the nozzle
and the filling valve to suspend any particles present in the
filling valve after the nozzle has been cleared by the high
pressure blast. A vacuum is introduced into the nozzle to
suck any suspended particles out of the filling valve after the
low pressure blast has been introduced. A boot (14) can be
inflated around the nozzle (10) to seal the nozzle (10} within
the bag valve before filling the bag (50).
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APPARATUS AND METHOD FOR FILLING VALVE BAG

The present invention relates to the filling
of valve bags with particulate material and, more
particularly, to a method and system for controlling
a novel filling nozzle which eliminates the sifting
of product from the valve bag during and after the
bag filling operation.

Particulate materials are commonly packaged in
bags that are made from multiple layers of paper and
have a "valve" in one upper corner. The valve provides
an opening through which -the material is dispensed -
during the bag filling operation. The valve bag is
typically filled by inserting a spout or nozzle into
the vaive and causing material to flow through the
nozzle into the bag. When the bag is full, the flow
of material is halted and the nozzle is withdrawn
from the valve usually by moving the bag away from
the nozzle, The valve is sealed to prevent egress

of the material from the bag during shipping and

handling.



10

15

20

25

0107924

The control system and method of the present
invention is particularly suited for use in conjunction
with the filler sleeve disclosed in co-pending U.S.
patent application serial no. 300,038 filed September
8, 1981. The filler sleeve comprises an elongated
tubular member which is connected to the top end of
the bag. Thertubu;ar member includes aﬁ open end
which is contiguous Qith a filler opening provided
in the top end of the bag. The Opposedredd of the
tubular member is closed, e.g. by heat sealing or
folding. A longitudinally extending slit is provided
in the tubular membe disposed on thé_bottom sur face
thereof. 1In use, when the bag is.filled by introducing
the product By air flow or by gravity through a
filler nozzle which is inserted into the filler
opening and into the tubular member, the product is
deflected downwardly into the bag thereby inhibiting
the likelihood of blow-out of the side panels. Preferably,
the tubular member is formed from a stretchable ‘
material such as.polyethylene, so that during the
filling of the bag the flow of the product stretches
the material. By this arrangement, when the filling
is completed, and tﬁe bag is inverted, the side
edges of the slit, which have been stretched, overlap
and the weight of the product functioﬁs to maintain
the overlapping relationship thereby 'preventing the

unwanted escape of product from the bag.
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While the f£illing nozzle of the present invention
is particularly suited for use with the slitted
filler sleeve disclosed in the aforementioned co-
pending application, those skilled in the art will
appreciate that the present filling nozzle is also
adaptable for use in conventional valve bags.

In filliné vélve bags, problems have been
encountered in reducing or eliminating the sifting
and dusting problems which occur. Typically, some
amount of product will spill from the filling nozzle
on its way_into the bag or on its withdraw from the
bag. Various hazardous products, such aé toxic
chemicals, clay, liﬁestone, Ceﬁent, carbon black,
herbicides, fungicides, and the like are usually
packaged in valve bags and the elimination of'product
sifting and dusting problems. during the filling
operation is therefore imperative. The slitted
sleeve enhances bag performance and effectively
reduces-dusting, but does not completely eliminate
the problem. Further, éifting can occur after the
filling process is completed, e.g. during transit,
if material is entrapped in the valve during the
filling process. Such entrapment of material can
occur if the filling nozzle does not directly discharge
product through the slitted sleeve. Material can
also becohe entrapped if product dribbles out of the

nozzle into the sleeve at the end of the filling

cycle,
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It would be advantageous to provide an apparatus
and method for filling a2 valve bag which directs the
flow of product downwardly into the bag, thereby
avoiding the direct discharge of product into the
back end of the valve bag sleeve. It would be further
advantageous if the apparatus and method included a
purge system to cléaf the £illing nozzle of éll
product after a bag has been filled, to substantially
reduce product dribble out of the nozzle, and to
clear any product from the valve sleeve which remains
after the bag has been filled.

This invention relates to such an apparatus

and method.
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SUMMARY OF THE INVENTION

A system for controlling the operation of a
valve bag filling nozzle is proﬁided. The filling
nozzle has a material passage éherethrough_and means
for venting low pressure air at the external surface
thereof. The control system comprises means for
introducing a high pressure blast of air into the
material passage of the nozzle to clear the nozzle
of any residual product therein after a valve bag
has been filled. Means are provided for introducing
a low pressure blast of air into the vent means of
the nozzle to suspend any product particles present -
in the valve of the bag after the introduction of

the high pressure blast, Means are also provided

_for introducing a vacuum into the material passage

of the nozzle to suck any suspended particles out of

the valve after the introduction of the low pressure

" blast.

Also provided is a method for filling a valve
bag with particulate material. A filling nozzle is
inserted into the filling valve of a bag, A flow of
particulate material is provided through the filling
nozzle and into the bag, When the bag is full, the
flow of particulate material.through the filling
nozzle is terminated. A‘blast of high pressure air
is then introduced into the nozzle in order to clear

the nozzle of any residual particulate'material

therein. A low pressure blast of air is then introduced
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between the nozzle and the £illing valve to suspend
and particles present in the filling valve after the
nozzle has been cleared by the high pressure blast.
A vacuum is introduced into the nozzle to suck any
suspended particles out of the filling valve after

the low pressure blast has . been introduced,
Th . . R . .
¢ invention is dlagramnatically illustrated by way

of ex i i
ample in the accompanying dravings, in which:-
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Figure 1 is a top plan view, with partial cut-
away, showing a filling nozzle suitable for use with
the control system and method of the present inVention;
Figure 2 is a side plan view, with partial
cut-away, of the nozzle shown in Figure 1;
Figure 3 is a cross—-sectional view taken substantially
along the line 3-3 shown in Figure 2;
Figure 4 is a cross-sectional view taken substantially
along the line 4-4 shown in Figure 2;
Figure 5 is a cross-sectional view showing the
nozzle filling a valve bag through a slitted valve
sleeve;
Figure 6 is a schematic diagram of a control
system apparatus in accordance with the present
invention;
Figure 7 is a schematic diagram of a vacuum
valve arrangement which can be used in conjunction
with the present invention; and
Figure 8 is a schematic diagram of a power
switching arrangement which can be used in conjunction

with the present invention,
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DETAILED DESCRIPTICN OF THE INVENTION

The overall structure of a filling nozzle
which can be used in conjunction with the filling
system of the present invention is shown in Figures
1 and 2. The nozzle includes an elongated tube 10
which is hollow to provide a material passage 15
therethrough. 1In filling a valve bag, the nozzle is-
inserted into the bag as shown in Figure 5, Product
flows into end 16 of the nozzle through product
supply conduit 58, The product, which is typically
a particulate material, emerges from the nozzle
through opening 12. The valve bag shown in Figure 5
includes a valve sleeve 52 Having a slit 54 therein
through which particulate material 56 passes. Once
particulate material 56 has passed through slit %4,
it is within the interior of bag-SO.

In valve bag filling nozzles of prior design,
the opening at which the particulate product emerges
for filling the bag is ﬁot designed to direct the
flow of material exiting therefrom through a-slitted
valve sleeve. When such prior nozzles are used in
conjunction with a slitted sleeve, such as sleeve 52
shown in Figure 5, product is forced into the clésed
end 53 of sleeve 52 where it.cag become lodged or
otherwise remain after the filling of the bag has

been completed. Product remaining at end 53 of
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valve sleeve 52 can later find its way out of the
valve sleeve, causing the material (which may be
hazardous or toxic) to exit from the bag. Any such
leakage of product from the bag is highly undesirable.
Further, nozzles of prior design can cause the closed
end 53 of valve sleeve 52 to rupture due to the
direct force of méterial which impacts the closed
énd.

In the filling nozzle shown, opening 12 is
sitvated so that when the nozzle is inserted into a
slitted valve sleeve, the product flowing through
the nozzle will be directed through the slit and

into the bag, thereby minimizing the risk that the

“product will be caught in the closed end of the

valve sleeve. The design of opening 12, by directing
product downwardly, also prevents the rupture of the
closed end of the valve sleeve.

The filling nozzle also includes various means
for clearing the nozzle of residual particulate
material after the product flow has ceased, and for
removing any particulate material which may otherwise
remain in the valve sleeve after the bag has been
filled., Also provided is means for sealing the
nozzle within the valve sleeve of a bag during the
filling operation,

The sealing of the nozzle wikhin a valve sleeve
is accomplished by an inflatable rubber boot.ld.

Rubber boot 14 is inflated by a pressurized fluid,
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for example, pressurized air, which is introduceg
the boot through a conduit 34. Conduit 34 is most
clearly shown in Figures 2 and 3, and is connected
to a hose 38 by coupling 36, Hose 38 is fed by a
timed source of pressurized air which is caused by )
suitable control means (diqcussed hereinbelow) to
inflate rubber boot 14 just after the nozzle is
inserted into an empty valve bag, and to deflate
rubber boot 14 just prior to the removal of the
filled bag from the nozzle, The pressure used to
inflate boot 14 will typically be on the order of 3
to 5 pounds per "square inch,

After a bag has been. filled with product flowing
throdgh the nozzle, and pﬁior to thé removal of the
filled bag from the nozzle, a blast of high pressure
air is introduced into material passage 15 of the
nozzle to clear the nozzle of any particulate magerial

remaining therein. The blast of high pressure air

is passed through hose 46 to conduit 42, Hose 46 is

coupled to conduit 42 by coupling 44. 1In the operation

of the filling spout, the blast of high pressure air
will typically be at a pressure on the order of 100
pounds per square inch. .

After the high pressure blast clears material
passage 15 of any remaining product, low pressure
air at a pressure on the order of 50 pounds per
sguare inch is introduced between the nozzle and the
valve. sleeve at ports 20. The low pressure air is

carried to ports 20 by conduits 18. Conduits 18 are
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coupled, through couplings 22, to hoses 23 which

carry the low pressure air. The term "low pressure"
is used in describing this air source simply to
differentiate it from the high pressure burst of air
which is introduced into materfal passage 15 by
conduit 42 and is used to c¢clear material ﬁasségé 15
of extraneous particulate material after a bag has
been filled.

The purpose of providing a burst of low pressure

air between the nozzle and the valve sleeve into

which the nozzle is inserted is to suspend any particulate

product material remaining in the bag sleeve after

ihe bag has beéﬁ filled. Any such pa;ticles remaining
in the valve sleeve after the bag has been filled

are referred to as "dribblings". After the dfibblings
have been suspended, a vacuum is drawn through conduit
40, Conduit 40 communicates with material passasge
15, The vacuum is drawn as the nozzle is being
removed from the bag, and as a result any suspended
dribblings are sucked into material passage 15, and
through conduit 40 to effect their removal from the
bag. When the nozzle is used in conjunction with a
slitted valve sleeve, as shown in Figure 5, the
internal pressure of the aerated product in the

filled bag forces the slit to close, thereby preventing
the vacuum within material passage 15 from sucking -
any product (other than dribblings} cut of the filled

bag. Thus, slit 54 can be analogized to a one way

e i
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valve, which allows product to enter, but not exit

from the bag,

In order to effect proper timing of the vacuum
which is drawn through conduit 40, a vacuum valve 24
is provided. As shown in Figure 7, vacuum valve 24
includes a pneumatic actuator 25 controlléd through
ports 32 and 33 which are connected to a pressurized
air source through hoses 28 and 26 respectively,
Pneumatic actuator 25 controls the opening and closing
of full port ¢opening valve 27. 1In this manner, a
vacuum source can be connected at end 30 of conduit
40 through a coupling 31. The vacuum source can be
turned on prior to the time at which it is desired
to draw a wvacuum thrqugh conduit 40, to enable the
vacuum to reach its full operating capacity. Then,
when it is desired to draw the vacuum through conduit
40, pressurized air is introduced into port 32 of
pneumatic actuator 25 to cause valve 27 to open.
When it is desired to terminate the vacuum in conduit
40, pressurized air is introduced through port 33 to
shut valve 27 off. The vacuum source attached at
end 30 of conduit 40 can comprise a venturi or any
other well known vacuum source.

| The cross-section shown in Figure 4 clearly

shows the nozzle opening 12 and ports 20 which supply
the low pressure air externally of tube 10.

Figure 6 is a schematic diagram of the controecl
system 150 of the present invention., The control
system shown in Figure 6 is connected to a nozzle of

the type shown in Figures 1 through 5.
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A motor 138 controls a series of cams 80, 82,
84, 86, and 88 to effect proper timing and control
of the various air pressures used in the operation
of the filling nozz2le, A supply air manifold 104,
which is coupled to a source of pressurized air
through conduit 106, is used to-provide a central
source of high p:éssure air for operation of the
control system. In an exemplary embodiment, the
source of air connected to conduit 106 is at a pressure
of 50-100 pounds per sguare inch ("p.s.i."). When
the control system is used with a filling nozzle
which includes an optional boot 14, the inflation of
the boot is accomplished by a thiee-way cam operated
normally clesed ValVe'GO. Valve 60 is coupled to
supply air manifold 104 through an air pressu}e
regulator 92, Valve 60 is actuated by cam follower
70 which rides on cam 80. Cam 80, rotated by motor
138, is arranged to actuate valve 60 after filling
nozzle 10 is placed into the valve sleeve of a bag
to be filled. Valve 60, through the operation of
cam follower 70 and cam 80 will cause boot 14 to
remain inflated until after the bag is filled, when
it is desired to remove the filled bag from the
filling nozzle., Conduit 112 connects pressurc regulator

92 to valve 60. The ocutput of valve 60 is connected

[}

to c¢onduit 34 in the filling nozzle by hose 38.

The high pressure burst of air used to clear
the £illing nozzle of any residual product therein

after a valve bag has been filled is provided by the
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operation of cam 82, cam follower 72, and two-way
cam operated normally closed valve 62, valve 62 is
coupled to supply air manifold 104 through conduit
114 and air pressure regulator 94. After the bag
has been filled, cam foilower 72 is actuated by cam
82 to introduce a high pressure blast of air from
supply air manifold 104, through hose 46, to conduit
42 through coupling 44 in the filling nozzle. When
the rotation of cam 82 has caused the high pressure
blast of air through the filling nozzle to end, cam
84 will be at a point at which it will actuate cam
follower 74.

When cam follower 74 is acfuated, two-way cam
operatedfnormally closed valve 64 provides low pressure
air through hose 23 to coupling 22, and thereby
conduit 18 in the filling nozzle, Thé low pressure
air source is provided by an air pressure requlator
96 which is coupled to supply air manifold 104.
Regulator 96 is coupled to &alve 64 by conduit 1l16.
After the low pressure air supplied by valve 64
suspends any product particles present in the valve
of a valve bag, a vacuum is introduced into the
material passage 15 of the filling nozzle to suck
any suspended particles out of the Qalve.

In the control system embodiment shown in
Figure 6, the vacuum is produced by a venturi 132,
Venturi 132 is coupled to supply air manifold 104
through a normally closed two way valve 136 and an
air pressure regulator 90. Air from supply air

manifold 104, which is requlated by air pressure
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requlator 90, passes through valve 136 to venturi

132 only when valve 136 has been actuated by three-
way cam operated normally closed valve 66. Valve 66
is actuated by cam follower 76 which rides on cam

86, When actuated by cam 86 aﬁd cam follower 76,
valve 66 is coupled through conduit 118 to pressure
regulator 98 which, in turn, is coupled to supply

air manifold 104. The output of valve 66 is coupled
to actuate valve 136, and thereby provide air to
operate venturi 132. When air flows to venturi 132,
via conduits 130 and 131, a vacuum is prodﬁced.

This vacuum is drawn through hose 133 which is coupled
to material passage 15 of the filling nozzle through
conduit 40; and valve 24, The open end of valve 24
is couéled at the open end 30 thereof to hose 133
through fitting 31,

After venturi 132 begins to draw a vacuum,
vacuum valve 24 in the nozzle is caused to open so
that the vacuum can be drawn through material passage
15. The opening of vacuum vaive 24 is effected by
cam 88 which actuates cam follower 78 on three-way
cam operated normally closed valve 68, Valve 68
receives it air supply through conduit 120 which is
coupled to air pressure regulator vélve 100, éﬁpplied
by supply air manifold 104. When actuated, valve 68.
supplies air pressure to.an air piloted é4-way valve
124. vVvalve 124 supplies air from supply air manifold

104, air pressure regulator 102, and conduit 122 to
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pneumatic actuator 25. Pneumatic actuator 25 is a
part of vacuum valve 24 as shown in Figure 7. Pneumatic
actuator 25 is controlled through ports 32 and 33
thereof which are connected to pressurized air from
valve 124 by hoses 28 and 26 respectively. Upon
receiving préssurized air frém valve 124, pneumatic
actuator 25 causes full port opening valve 27 to
open, thereby drawing the vacuum produced by venturi
132 through material passage 15.

Cam 108 is provided to actuate a microswitch
110, which supplies power to motor 138 of control
system 150 as shown in FigureAé. Power from receptacle
142 is connected in series to motor 138 through a
momentary contact switch 140, Microswitch 110,

actuated by cam 108, is placed in parallel with

switch 140. 1In operation, after a bag to be filled

T

has been placed on nozzle 10, an operator turns on
switch 140 to provide initial power to motor 138,
When motor 138 rotates, cam 108 rotates to close
microswitch 110, thereby maintaining motor 138 in

its powered condition throughout the bag filling
cycle. At the end of the bag filling cycle, cam 108
turns microswitch 110, and thereby moétor 138, off,

At this point, the bag filling apparatus is ready to |
commence a hew cycle, after a new bag has been placed

on the filling nozzle,
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CLAIMS

1. A system for controlling the operation of a valve bag filling nozzle,
the nozzle having a material passage therethrough and means for venting
low pressure air at the external surface thereof, characterised in that the
control system comprises:

means (62, B2) for introducing a high pressure blast of air into the material
passage (15) of said nozzle (10) to clear the nozzle of any residual product
therein after a valve bag has been filled;

means (64, 68) for introducing a low pressure blast of air into the vent
means of said nozzle to suspend any product particles present in the valve of
the bag after the introduction of said high pressure blast; and

means (66, 86, 68, 88, 136, 132, 124, 24) for introducing a vacuum into the

material passage (15) of said nozzle (10) to suck any suspended particles out
of the valve (10) after the introduction of said low pressure blast. '

2. A system according to claim 1, characterised by:
a supply air manifold (104);

means (106) for coupling said supply air manifold (104) to a source of
pressurized air;

first air pressure regulator means (94) coupled to said supply. air manifold
(104) for providing a source of high pressure air;

second air pressure regulator means (92) coupled to said supply air manifold

(104) for providing a source of low pressure air.

3. A system according to claim 2, characterised by venturi means (132)
coupled to said supply air manifold (104) for producing a vacuum, and

wherein said vacuum introducing means comprises said venturi means (132).

4. A system according to claim 1, characterised by means for inflating a
boot (14) surrounding a portion of said nozzle (10).

5. A system for controlling the operation of a valve bag filling nozzle
characterised by:

a plurality of cams (80, 82, 84, 86, 88);
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means (138) for driving said cams;

a supply air manifold (104);

means (106) for coupling said supply air manifold to a source of pressurized
air;

a first cam actuated valve means (62) coupled to said supply air manifold
(104) and to be actuated by one (82) of said cams for providing a high
pressure blast of air for introduction into the filling nozzle (10) after a valve
bag has been filled; '

a second cam actuated valve means (64) coupled to said supply air manifold
(104) and to be actuated by another of said cams (84) for providing a low
pressure blast of air for introduction externally of the filling nozzle after
the actuation of said first cam actuated valve (62);

a third cam actuated valve means (66) coupled to said supply air manifold
(104) and to be actuated by another of said cams (86) for providing a vacuum -
for introduction into the filling nozzle after the actuation of said second
cam actuated valve (64). )

6. A system according to claim 5, characterised in that said third cam
actuated valve means (66) controls the input of pressurized air from said
supply air manifold (104) to a venturi (132).

7. A system according to claim 6, characterised by:

a vacuum valve (24) connected in series between said venturi (132) and said
filling nozzle (10); and

a fourth cam actuated valve means (68) coupled to said supply air manifold
(104) and to be actuated by another of said cams (88) for causing said
vacuum valve (24) to open after the actuation of said third cam actuated
valve (66).

8. A system according to claim 7, characterised by a fifth cam actuated
valve means (60) coupled to said supply air manifold (104) and to be actuated
by another of said cams (80) prior to the filling of a valve bag for providing
pressurized air tg inflate a boot_(lﬁ) surrounding a portion of the filling
nozzle (10).
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9. A system according to claim 8, characterised by first (94),
second (96), third (98), fourth (100), and fifth (92) air pressure requlators
coupled between said supply air manifold (104) and said first (62), second

(64), third (66), fourth (68) and fifth (60) cam actuated valve means
respectively.

10. A system according to claim 5, characterised by another cam
actuated valve means (60) coupled to said supply air manifold (104) and to be
actuated by another of said cams (80) prior to the filling of a valve bag for

providing pressurized air to inflate a boot (14) surrounding a portion of the
filling nozzle (10).

11. A method for filling a valve bag with particulate material comprising
the steps of:
(a)  inserting a filling nozzle into the filling valve of the bag;
(b) providing a flow of particulate material through the filling nozzle and
into the bag; ’ '
(c) terminating the flow of particulate material through the filling
nozzle when the bag is full;

characterised by the steps of:
(d) introducing a blast of high pressure air into the nozzle (10) after the
material flow has been terminated in order to clean the nozzle (10) of any
residual particulate material therein;
(e)  introducing a low pressure blast of air between said nozzle (10) and
the filling valve to suspend any particles present in the filling valve after
the nozzle (10) has been cleared by the high pressure blast; and
(f) introducing a vacuum into said nozzle (10) to suck any suspended

particles out of the filling valve after the low pressure blast has been
introduced.

12. A method according to claim 11 characterised by the further step of:

withdrawing the nozzle (10) from the filling valve after the
completion of step (f). '

13. A method according to claim 12, characterised by the still further
steps of: '
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inflating a boot (14) surrounding a portion of the nozzle (10) to seal
the nozzle (10) within the filling valve before filling the bag; and
deflating the boot (14) prior to withdrawing the nozzle (10) from the

filling valve.
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