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(54) Title: DUAL-STREAM FILLING VALVE

(57) Abstract

A dual-stream filling system (10) is used in a packaging machine to introduce
at least two flowable materials into a plastic bottle. The dual-stream filling system
defines a material flow path therethrough. The system includes a primary filling tube
(38) having an inlet end and a discharge end and defining a primary filling tube internal
flow region. A secondary filling tube (40) has an inlet end and an outlet end and defines
a secondary filling tube internal flow region. The secondary filling tube is positioned
at least in part within the primary filling tube internal flow region, penetrating the 3
primary filling tube through the first opening. The dual-stream fill system includes a
valve plug (54) that includes a portion that is movable relative to the secondary filling
tube between an opened state wherein flow communication is established between the
internal flow regions of the primary and secondary filling tubes and a closed state
wherein flow communication is terminated between the internal flow regions of the

primary and secondary filling tubes.
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TITLE

DUAL-STREAM FILLING VALVE

CROSS REFERENCES TO RELATED APPLICATIONS
The present application is a continuation-in-part application of co-pending U.S.

Patent Application 08/897,554, filed on July 21, 1997.

STATEMENT REGARDING FEDERALLY SPONSORED
RESEARCH OR DEVELOPMENT

Not Applicable

BACKGROUND OF THE INVENTION

Field of the Invention
This invention pertains to a dual stream filling valve. More particularly, this
invention pertains to a dual stream filling valve for introducing a plurality of flowable products

into a plastic container on a filling machine.

Description of the Related Art

Various types of filling apparatuses are known in the art. In one type of
apparatus, two or more streams of, for example, liquid are introduced into a single package, such
as milk and cream mixed together into a single container. Such mixing must be done in a
controlled, metered manner to assure that the proper quantities and proportions of each are added
to the container.

Consumers will readily recognize that milk is available having varying milk fat
content, such as skim milk, “1%” and “2%” milk, as well as whole milk. The proportion of
cream to milk in the final product generally controls the milk fat content. Often, cream is added
to skim milk to produce the various percentages of milk fat content. This is one exemplary

process in which the dual-stream filling valve can be used. In such a process, the milk is referred
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to as the primary fluid and the cream is referred to as the secondary fluid. It will be recognized
that such an arrangement can be used for flowable product other than milk, such as dried,
particulate or powdered products, as well as a combination of such solid (e.g., particulate and
powdered) and liquid materials.

In one known arrangement, the combination of primary and secondary fluids in a
single container is carried out using a dual-stream valve. The dual-stream valve has concentric
outer and inner filling tubes (primary and secondary, respectively) that are in communication
with respective liquid storage tanks or reservoirs. To meter or control the amount of secondary
fluid introduced into the container, a valve element, such as a plug, is positioned at the bottom of
the secondary tube. In known configurations, the plug is moved or actuated by a rod that
penetrates the secondary tube, and longitudinally traverses through the inside of the tube from
the tube top to the bottom where it is joined with the valve plug. As is apparent from this
arrangement, the rod that traverses through the filling tube requires space or volume that could
otherwise be devoted to secondary fluid flow. Moreover, this arrangement positions moving,
mechanical components directly in the secondary fluid, which is typically food product. In
addition, penetration of the rod through each filling tube requires the use of one or more seals to
assure that the food product is fully isolated from the environs.

While such known dual-stream valves function well, they can require
considerable maintenance and inspection. As will be apparent, each such seal provides the
opportunity for leakage. Moreover, as noted above, such systems require space within the
secondary tube, which, consequently increases the diameter of the secondary tube. Additionally,
known dual-stream filling arrangements can create localized spots or locations that tend to
promote undesirable accumulation of food product.

Accordingly, there continues to be a need for a dual-stream filling valve that does
not impact or reduce the usable space or volume of the secondary filling tube or conversely
require an increase in the diameter of the tube. Such a dual-stream valve has a minimum of
moving mechanical parts that directly contact the flowable material in the system, typically a
food product. Moreover, such a dual-stream valve minimizes the number and complexity of the

seals required which, in turn, reduces the opportunity for leakage into and out of the valve.
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BRIEF SUMMARY OF THE INVENTION

A dual-stream filling valve is used in a flowable material filling apparatus for
introducing at least two flowable materials into a container. The dual-stream filling valve
defines a material flow path therethrough. The valve includes a primary filling tube having an
inlet end and a discharge end and defines a primary filling tube internal flow region. The
primary filling tube has a first opening therein intermediate the inlet and discharge ends.

A secondary filling tube has an inlet end and a discharge end and defines a
secondary filling tube internal flow region. The secondary filling tube is disposed at least in part
within the primary filling tube internal flow region. The secondary tube penetrates the primary
filling tube through the first opening and is preferably positioned such that the discharge end is
within the primary filling tube internal flow region.

Valve means, such as a valve plug, is operable relative to the secondary filling
tube, and can be positioned in the primary filling tube internal flow region. The plug includes a
portion that is movable relative to the secondary filling tube between an opened state wherein
flow communication is established between the internal flow regions of the primary and
secondary filling tubes and a closed state wherein flow communication is terminated between the
internal flow regions of the primary and secondary filling tubes.

The dual-stream valve includes a valve actuator for moving the valve plug
between the opened and closed positions. The actuator is disposed fully external of the
secondary filling tube flow region.

In one embodiment, the primary and the secondary filling tubes are stationary
relative to one another. The valve can include an actuating lever extending at least in part
through a second opening in the primary filling tube. The lever is operably connected to the
valve plug to move the plug between the opened and closed positions. Preferably, the actuating
lever penetrates the primary filling tube intermediate the first opening and the inlet end.

In such an embodiment, a connecting member extends between the actuating lever
and the valve plug, which is preferably a valve ball, to support the ball. The connecting member

can be configured as a caged rod assembly to support the valve ball so that the ball freely rotates
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within the cage. Advantageously, in such a configuration, the valve ball is self-aligning and self-
cleaning

In an alternate embodiment. the valve plug is fixedly mounted to the primary
filling tube proximal to the discharge end. The primary filling tube includes a stationary upper
body portion, a stationary lower body portion and a reciprocating intermediate housing portion
between the stationary upper and lower body portions. The intermediate housing is connected to
the upper and lower stationary body portions by cooperating, preferably sliding joints.

The secondary filling tube penetrates the primary filling tube at the intermediate
housing and reciprocates with the intermediate housing relative to the valve plug by movement
of the cooperating joints. In a preferred arrangement, this embodiment of the dual-stream valve
includes diaphragms that extend about the cooperating joints to isolate the sliding joints from
the flowable material in the valve. A preferred configuration of the sliding joints includes
annular inner and outer sliding members.

The valve plug can be formed as a valve cone. A well suited cone includes at
least one, and preferably four V-grooves that extend along the length of the cone from the top of
the cone downward. The V-grooves have a cross-sectional area that decreases along the length
of the cone.

. In still another embodiment of the dual-stream valve, the secondary filling tube is
stationary relative to the primary filling tube and is positioned relative to the primary filling tube
so as to define a sealed passage therebetween. The valve plug includes a pressure responsive seat
element that moves, relative to the secondary filling tube, between the closed position and the
opened position. Preferably, the seat element is operably connected to a biasing element to bias
the seat element in either the opened or closed positions.

Pressure can be provided to the seat element by a gas, such as air or nitrogen.
Alternately, the pressure responsive seat element can be configured to operate by vacuum. In
still another configuration, the pressure responsive seat element can be actuated by a liquid, e.g.,
hydraulic system.

Other features and advantages of the present invention will be apparent from the

following detailed description, the accompanying drawings, and the appended claims.
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BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

FIG. 1 is a schematic illustration of a flowable material filling apparatus for
introducing two flowable materials into a container, which apparatus uses a dual-stream filling

valve;

FIG. 2 is a general arrangement view of the filling station of a filling apparatus
that includes a dual-stream filling valve;

FIG. 3 is a perspective view of one embodiment of a dual-stream filling valve
embodying the principles of the present invention, the filling valve including a hoop assembly
and valve ball arrangement, the valve being illustrated with an exemplary universal product valve
mounted atop the dual stream valve, and further illustrated with the outer, primary filling tube
removed for clarity of illustration;

FIGS. 4a and 4b are partial cross-sectional front and side views, respectively, of
the dual-stream filling valve of FIG. 3, with the primary filling tube in place, and with the valve
in the closed position; |

FIGS. 5a and 5b are partial cross-sectional side views of the dual-stream valve,

similar to FIG. 4b but with the primary tube removed, showing the valve in the closed position

- and opened position in FIGS. 5a and 5b, respectively;

FIGS. 6a and 6b illustrate another embodiment of the dual-stream valve
embodying the principles of the present invention, the valve being shown in the opened and
closed positions, respectively;

FIC:r. 7 is still another embodiment of the dual-stream valve that uses an external
pressure or vacuum source for cycling the valve;

FIG. 8 is a cross-sectional view of the valve of FIG. 7, taken along line 8--8 of
FIG. 7

FIG. 9 is an enlarged view of the valve plug of the embodiment of the valve
illustrated in FIG. 7; and

FIG. 10 is a side view of an exemplary valve plug or cone that can be used with
the embodiment of the valve shown in FIGS. 6a and 6b.

FIG. 11 is an expoled view of the exterior components of the filling system.
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FIG. 12 is an isolated perspective view of the outlet mechanism filling a plastic

bottle.

FIG. 13 is an isolated perspective view of the fill system with an alternative

embodiment of the outlet mechanism filling a plastic bottle.
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DETAILED DESCRIPTION OF THE INVENTION

With reference now to the figures and in particular to FIGS. 2-4, there is shown
one embodiment of a dual-stream filling valve 10 embodying the principles of the present
invention. The valve 10 is illustrated installed within a filling apparatus 12. As noted above, the
apparatus 12 may be used for packaging flowable materials, such as both skim milk and cream in
a single container to produce milk having a specific, e.g., 2%, milk fat content. For purposes of
the present discussion, the flow path for the skim milk will be referred to as the primary material
or fill path, indicated at 14, and the flow path for the cream will be referred to as the secondary
material or fill path, indicated at 16. The components within the primary and secondary fill paths
14, 16 will likewise be referred to as primary and secondary components.

FIG. 1 illustrates, schematically, the apparatus 12. FIG. 2 is one physical
arrangement of such an apparatus 12. The apparatus 12 includes, generally, a primary product or
material reservoir or storage tank 18, a secondary reservoir 20, primary and secondary material
pumps, 22, 24, respectively, for the primary and secondary materials, and primary and secondary
material transfer connections 26, 28 to transfer the respective flowable materials from the pumps
22, 24 to the dual-stream valve 10. The primary flow path 14 may include a resuction valve 30
that absorbs any pressure increase or spike as the flow of material into a container is terminated.
This prevents the material from dripping or dropping during the periods following flow
termination and between periods of material flow.

In a typical arrangement, the apparatus 12 components include flanges 32 that are
clamped or connected to one another by dairy clamps 34. The flanges 32 may include seal
elements, such as O-rings 36, to facilitate maintaining a seal between the components in the fill
or flow paths 14, 16 and the environs.

The valve 10 includes primary and secondary, i.e., outer and inner concentrically
disposed product transfer or filling tubes 38, 40, respectively. The outer or primary transfer tube
38 may carry, for example, skim milk, from the primary storage tank 18, while the inner or
secondary tube 40 may carry, for example, cream from the secondary tank 20. In the present
arrangement, the flowable materials can be mixed immediately prior to and as they are

introduced into a common container. That is, the primary and secondary materials are mixed at
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about the discharge end 42 of the primary tube filling tube 38. Alternately, one of the materials
can be first introduced into the container with the other material introduced subsequent thereto.

Various combinations of materials are intended to be produced using the present
apparatus 12. For example, the primary and secondary storage tanks, 18, 20 can contain skim
milk and whole milk, respectively, to produce the desired end product. Alternately, the material
in the tanks, 18, 20 can be interchanged to produce other desired products. Also, as provided
above, it is contemplated that other, non-liquid and partially-liquid flowable materials as well as
combinations thereof, can be packaged using the present filling apparatus 12. Reference herein
to flowable material, material, flowable product, product, and the like, shall be construed to
include all such liquid, non-liquid and partially-liquid flowable materials, including both food
products and non-food products.

Those skilled in the art will recognize that the primary filling tube 38 includes an
outlet mechanism 44 at the discharge end 42 thereof. The outlet mechanism 44 will be
described in reference to FIGS. 11-13 below.

Referring now to FIGS. 3-5, the primary ﬁlﬁng tube 38 has a main body portion
46 defining the flow path 14 through which the primary material flows from the pump 22 to the
nozzle 44. The body 46 includes a secondary tube opening or penetration 48 therein that is
positioned intermediate the primary tube 38 inlet and discharge ends, 50, 42, respectively, and is
configured to receive the secondary tube 40. The penetration 48 is sealed about the secondary
tube 40 to isolate the flow path 14 from the environs.

The secondary tube 40 has valve means 54 associated therewith. The valve means
54 and the secondary tube 40 move, at least in part, relative to one another to establish or initiate
and terminate flow of the secondary material from the secondary tube 40. The valve 54 can
include, for example, a valve cone, such as a valve ball or plug. The valve means 54 lies in the
material flow path 16. When the valve 54 is in the opened position or state, flow communication
is established between the primary and secondary filling tubes 38 and 40, thus permitting
material to flow from the secondary tube 40 to the primary tube 38. Conversely, when the valve
54 is in the closed position or state, flow communication, and thus material or produét flow,

between the primary and secondary tubes 38 and 40 is terminated.
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In one embodiment, as best seen in FIGS. 3-3. the primary and secondary filling
tubes 38, 40 are essentially rigid structures. The secondary tube 40 is fixedly mounted to the
primary tube body 46. The valve means 54 includes an actuator 56 having a valve lever 58 that
penetrates the primary tube body 46 at a penetration 59 that is intermediate the secondary
penetration 48 and the inlet end 50 of the primary tube 38. The valve lever 58 extends into the
primary tube flow region 60 and pivots generally longitudinally along the flow path 14. The
lever 58 is positioned and pivots within a sleeve-like element 62 that extends from a diaphragm
seal 64, into the primary flow path 14. The seal 64 and sleeve 62 isolate the portion of the lever
58 internal to the primary tube 38, and thus the primary material from the environs.

The lever 58 is operably connected to the valve means 54 to establish and
terminate flow from the secondary filling tube 40. In a current embodiment, the valve means 54
is a valve ball 66 that is operably connected to the lever 58 by a actuating rod assembly 68. The
valve ball 66 is formed of a polymeric material, such as the aforementioned silicone. Silicone
has been found to be an ideal material for this application because of its ability to conform to the
tube 40 opening thus creating a liquid-tight or material-tight seal, and because of its hygienic,
e.g., clean-ability, characteristics.

The rod assembly 68 can include a rectangular hoop 70 that extends along two
sides, or 180°about the secondary filling tube 40, as seen in FIGS. 3-4, and can include J-shaped
members 72 that extend from the base 74 of the hoop 70, essentially forming a rod cage 76. The
cage 76 is configured to essentially “ride” along the outside of the secondary tube 40. A distance
or gap of about 1/4 mm between the rods 70,72 and the tube 40 is anticipated to be sufficient to
prevent binding of the rods, 70, 72, and tube 40, while permitting free, guided movement of the
rods 70, 72. In th;s manner, the valve ball 66 is surrounded at 90° intervals by the rod cage 76,
and the ball 66 can freely rotate within the cage 76.

Advantageously, permitting the ball 66 to freely rotate enhances the ability of the
ball 66 to seal the secondary tube 40. Because the ball 66 rotates, the area of the ball 66 that is
subject to compression against the secondary tube discharge end 78 will likely change from one
compression to the next. Thus, free rotation of the ball 66 distributes compression on the ball 66
over more of the surface of the ball 66 and subjects it to less localized wear as a result of the

continuous compression of the softer, resilient ball 66 against the secondary tube 40. Moreover,
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it is contemplated that free rotation of the ball 66 will increase the ability of the ball 66 to “self-
clean.” That is, there will be less accumulation or build-up of product on the ball 66, thus
reducing the opportunity for improper seating of the ball 66 at the tube discharge end 78.

The rod assembly 68 includes a connecting member 80 that is adapted to receive
the lever 58. The connecting member 80 and lever 58 are configured such that, as the lever 58 is
pivoted, the rod cage 76 is moved toward and away from the secondary tube discharge end 78.
As the cage 76 is moved toward and away from the discharge end 78, the ball 66 seats and
unseats from the tube 40.

Advantageously, the valve ball 66 is also self aligning. That is, even if the ball 66
is slightly off of center as it is brought into contact with tube 40, the spherical shape of the ball
66 will cause it to shift or move into alignment with the discharge end 78 and form a seal
thereacross. Other valve cone shapes and valve types, such as those disclosed herein, as well as
standard plugs or plug-cocks, truncated plug-cocks, flap-type valves and the like can also be used
with the rod assembly 68 arrangement. Such other shapes and configurations of valve plugs are
within the scope of the present invention.

The lever 58 is actuated by an external drive 82 that is isolated from the flowable
material. In this manner, the hygienic standards of the “wetted” or “contacted” apparatus 12
components can be more readily maintained if necessary or desired. This is particularly suitable
for use of the apparatus 12 in packaging food products or the like. The manner of actuating the
lever 58 can include mechanical drives, electro-mechanical drives, hydraulic and pneumatic

drives. Such drives, and their use and application, will be readily recognized by those skilled in

the art.

«

As is apparent from the figures and the above description of this embodiment of
the dual-stream filling valve 10, the primary and secondary filling tubes 38, 40 are essentially
rigid, fixed flowable material carrying conduits. To effectuate actuation, the valve ball 66 and
secondary tube 40 move relative to one another. This arrangement provides a valve ball 66 that
is readily accessible for maintenance and inspection by removing the mechanical components of
the actuating assembly 68.

An alternate embodiment of the dual-stream filling valve 110 is illustrated in

FIGS. 6a and 6b. In this embodiment, the primary tube 112 includes first and second, e.g., upper

10
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and lower stationary body portions 114, 116 and an intermediate housing portion 118 positioned
between the upper and lower body portions 114 and 116. The intermediate housing 118, which
includes an opening or penetration 120 for the secondary tube 122, reciprocates between, and
relative to, the upper and lower body portions 114 and 116. Valve means 124, such as the
illustrated valve cone 126, is fixedly mounted to one of the stationary body portions 114, 116,
preferably, the lower body portion 116.

With reference to FIGS. 6a and 6b, as the intermediate housing 118 reciprocates,
the secondary tube 122 likewise reciprocates, and is moved into and out of contact with the valve
cone 126. For example, when the intermediate housing 118 is moved downward (FIG. 6b),
toward the discharge end 128 of the primary tube 112, the secondary tube 122 moves into
contact with the valve cone 126, and the flow of material therefrom is terminated. Conversely,
when the intermediate housing 118 is moved upwardly (FIG. 6a), toward the inlet end 130 of the
primary tube 112, the secondary tube 122 is moved out of contact with the valve cone 126. In
this position, the valve 124 is open, thus establishing flow communication between the primary
and secondary tubes 112, 122.

The upper body portion 114 and intermediate housing 118 and the intermediate
housing 118 and lower body portion 116 are connected to one another by cooperating, moving
connectors or joints 132, 134. The joints 132, 134 permit the intermediate housing 118 to
reciprocate relative to and between the fixed upper and lower body portions 114, 116. In this
configuration, with the secondary filling tube 122 fixedly mounted to the intermediate housing

118, the secondary tube 122 likewise reciprocates relative to the upper and lower body portions
114, 116.

«

As best seen in FIGS. 6a and 6b, each sliding connector 132, 134 includes an
inner slide member 132a, 134a and an outer slide member 132b, 134b that are concentric relative
to one another. The inner slide members 132a, 134a are configured to slide, in a telescopic
manner within their respective outer members 132b, 134b. The outer members 132b, 134b each
include a stop or end wall 136 to prevent the inner members 132a, 134a from over-inserting into
the outer members 132b, 134b.

The sliding members 132, 134 are isolated from the flowable material by seal
elements 138, such as the illustrated flexible diaphragms. The diaphragms 138 flex as the joints

11



10

15

20

25

30

WO 00/20327 PCT/US99/22781

132, 134 slide between the retracted state, as illustrated at 140, and the extended state, as
illustrated at 142. The diaphragms 138 are retained in place by rings or lips 144 integral with the
diaphragms 138 that are positioned in grooves 146 formed in the flanges 148. As the flanges 148
are compressed together, the diaphragms 138 are secured in place.

In a typical arrangement, as discussed above, the components are clamped
together at the flanges 148 by dairy clamps (see clamp 34 in FIG. 3).

The clamps 34 maintain the components of the apparatus 12 rigid and the material flow path
isolated from the environs. The diaphragm 138 is formed of a food-grade material, such as
silicone rubber. The diaphragm 138 material is formulated with sufficient elasticity so that the
diaphragm 138 will withstand repeated and continuous flexing as the intermediate housing 118
and secondary filling tube 122 are reciprocated. Thus, the hygienic standards that may be
required or desired for the process can be readily achieved and maintained, while isolating the
moving connectors 132, 134 from the flowable product.

FIGS. 6a and 6b illustrate the valve 110 with the valve in the opened and closed
positions, respectively. As is apparent from the figures, the joints 132, 134 are similarly oriented
and cooperate with one another to permit the intermediate housing 118 to reciprocate within a
fixed linear space. Thus, when one of the joints, for example the upper joint 132, is in the
extended position (as shown in FIG. 6b), the other joint 134, is in the retracted position. In this
manner, both joints’ 132, 134 like members 132a, 134a are in continuous contact with their
respective joints’ other like members 132b, 134b. This maintains the structural stability and
rigidity of the valve 110. In a current embodiment, the intermediate housing 118 reciprocates
between about 10 millimeters (mm) and 13mm, from the top of stroke or opened position as
shown in FIG. 6a, to the bottom of stroke or closed position as shown in FIG. 6b.

An exemplary valve cone 126 is illustrated in place in the valve 110 in FIGS. 6a
and 6b. The cone 126 is a resilient member that is formed of, for example, a silicone rubber,
similar to the other non-metallic, wetted, silicone components. The valve cone 126 is supported
in place in the primary flow chamber 152 by a plurality of rigid support elements 154 that extend
inwardly from the inside surface of the primary filling tube 112. The elements 154 are

positioned about the primary tube flow chamber 152 so as to minimize interfering with the

flowing material.

12
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In one embodiment, the cone 126 includes guide means 156 to maintain the cone
126 in alignment with the secondary tube 122. The guide means can include the ribs 156 as
shown on the cone 126 of FIGS. 6a and 6b, to facilitate proper seating of the reciprocating
secondary tube 122 with the cone 126.

Another exemplary cone 170, referred to as a V-groove cone 170, is shown in
detail in FIG. 10, the V-groove valve cone 170 includes a cylindrical, barrel-like main body
portion 172. The cone 170 has a plurality of V-shaped, angled grooves as indicated at 174
formed in the body 172. The angling of each groove 174 is such that the cross-sectional area of
the groove 174 is greatest at the top 176 of the cone 170 and decreases downward, along the
length / of the cone 170 and the groove 174. The grooves 174 have a V-shape as viewed from
the front and sides 178, 180 of the cone as seen in FIG. 10, and as seen from the top 176 of the
cone 170. Alternately, the grooves 174, as viewed from the top 176 of the cone 170, can have a
curvilinear cross-section, such as quarter-circular, semi-circular and parabolic shaped cross-
sections. All such cross-sectional shapes are within the scope of the present invention.

It has been observed that such a V-groove 174 configuration provides enhanced
flow control characteristics. In the illustrated V-groove configuration 174, the cone 170 resides
within the discharge end 158 of the secondary tube 122, when in the closed position, thus
maintaining alignment of the cone 170 and tube 122. The cone 170 includes guide or alignment
means to maintain the cone 170 in alignment with the secondary tube 122 as they are engaged
with one another. Such guide means can be internal to the tube 122 or external to the cone 170.

In the cone 126 illustrated in FIGS. 6a and 6b, alignment of the cone 126 and tube
122 is effected by the ribs 156 that extend outwardly from the cone 170. Alternately, as shown
in the cone 170 of FIG. 10, alignment can be maintained by a beveled edge or chamber 182 along
the top 126 and sides 180 of the cone 170. Those skilled in the art will recognize the various
means that can be used to maintain alignment of the secondary tube 122 and these cone 126, 170
configurations, as well as other cone configurations.

The intermediate housing 122 can be reciprocated by any of a variety of drive
means 160, including mechanical drives, electro-mechanical drives, hydraulic and pneumatic
drives. Such drives, and their use and application, will be readily recognized by those skilled in

the art. The use of all such drives are within the scope of the present invention.
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Still another embodiment of the dual-stream filling valve 210 is illustrated in FIG.
7. In this embodiment, the primary and secondary tubes 212, 214 are stationary relative to one
another. The valve means, such as the illustrated valve plug 216, is fixedly mounted within the
tubes 212, 214. The primary tube 212 has inner and outer portions 212a, 212b, respectively, that
define a sealed passage or space 218 therebetween. The inner portion 212a includes an inwardly
extending portion 220 that defines a pressure passage conduit 222. Referring to FIG. 8, the
conduit 222 extends inwardly of the inner portion 212a to form an annular pressure manifold
224. The manifold 224 includes upper and lower flanges 226, 228, respectively that define a
central plug receiving region 230. In a present embodiment, the pressure passage conduit 222
extends from two opposing sides of the inner portion 212a, 180° from one another to define the
manifold 224.

The valve 210 includes a pressure actuated plug portion 216. The plug 216
includes a flexible seat element 232 and an opposingly oriented rigid cap portion 234. The seal
element 232 and cap portion 234 are positioned within the manifold 224, in the plug receiving
region 230. An O-ring or like seal 236 is disposed between the cap 234 and seat element 232 to
form an air-tight or vacuum-tight seal therebetween and to define a pressure region 238 within
the plug 216. The plug 216 is positioned in the manifold 224 between and mounted to the upper
and lower flanges 226, 228. The cép portion 234 and lower flange 228 can include
complementary threads to retain the plug 216 in place in the manifold 224. The cap 234 includes
pressure ports 240 that open the manifold 224 and the pressure region 238.

The seat element 232 is flexible, and extends upwardly from the manifold 224. In
the extended state, the seat element 232 engages the discharge end 250 of the secondary filling
tube 214. A pin 252 is positioned within the plug 216 and includes a head portion 254 that
resides within the plug 216, between the top wall of the seat element 232 and an inwardly
extending lip 256. A biasing member 258, such as the exemplary, illustrated coil spring, is
positioned about the pin 252.

The spring 258 is biased to the opened position of the plug 216. That is, when
the pressure in the pressure region 238 is lower than the force exerted on the seat element 232 by

the spring 258, the pin 252 is urged downwardly by the spring 258 force. This disengages the
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seat element 232 trom the secondary tube 214 and opens the secondary tube discharge end 250 to
permit the flow of material therefrom.

Conversely, pressure is applied to the pressure region 238 by air, nitrogen or a like
gas G to close the plug 216. The gas G is provided to the sealed passage 218 through a tap 260
or the like. The gas G flows through the passage 218 and into the manifold 224. The gas G from
the manifold 224 enters the plug pressure region 238 through the ports 240 and pressurizes the
region 238. The pressure in the region 238 forces the seat element 232 upward against the force
of the spring 258 into contact with the secondary tube discharge region 250, thus terminating
flow from the tube 214.

As provided above, it is anticipated that compressed air, nitrogen or a like gas G
will be used to pressurize the pressure region 238 to close the plug 216. Alternately, it is
anticipated that a liquid, e.g., hydraulic, system can be used to pressurize the plug 216. Sucha
liquid system can include use of a liquid product if it is being processed in the apparatus 12, as
well as hydraulic fluids and other systems that will be recognized by those skilled in the art.

Alternately, the plug 216 can be actuated using a vacuum system (not shown). In
such a system, the spring 258 would be configured to bias the valve 216 into the closed position:
that is, the spring 258 would be configured to urge the seat element 232 into contact with the
secondary tube discharge end 250. Similar to the application of pressure to close the valve 216, a
vacuum applied to the passage 218 and manifold 224 would draw a vacuum in the pressure
region 238. The vacuum, in turn, would urge the seat element 232 downward, against the force
of the spring 258 and out of contact with the discharge end 250, thus opening the secondary tube
214 to permit matgﬁal to flow therefrom.

Conversely, when the vacuum in the pressure region 238 is reduced, the force exerted on
the seat element 232 by the spring 258 will urge the seal element 232 upward into contact with
the secondary tube discharge end 250, to terminate flow from the tube 214.

FIGS. 11-13 illustrate a specific application of the dual stream filling system of the
present invention to filling plastic bottles 300 on filling machines. The plastic bottles may be
blow molded high density polyethylene (“HDPE”) bottles, polyethylene terephthalate (“PET”),
and the like. Typical machines are rotary filling machines which accept the blow molded

bottles onto the machine, sterilize the bottle if necessary, fill and seal. Other machines may be
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linear where the blow molded bottles are conveyed along a straight line of the filling machine to
several stations for sterilization, filling and sealing with a closure.

FIG. 11 illustrates an exploded view of the exterior components of the dual stream filling
system of the present invention. A fill tube end cap 302 is placed over a screen 304 which is
placed over a gasket 306 before threading the cap 302 to the fill tube at a threaded portion 308 of
the fill tube 40. FIG. 12 illustrates the product 400 flowing from the outlet mechanism 44 into an
opening 320 of a bottle 300. The product flows through a plurality of apertures 325 in the
screen 304. The apertures 325 reduce the velocity of the product 400 thereby decreasing the
possibility of spillage and foaming in the bottle 300.

FIG. 13 illustrates a variation of the outlet mechanism 44 wherein an extension 310 is
added to be placed through an opening in the plastic bottle 300. In such an operation, either the
fill system or the bottle 300 is lifted toward one another. If the bottle 300 is lifted, the

mechanism may be similar to that used for gable top cartons undergoing bottom-up lifting.
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CLAIMS

We claim as our invention;

1. A dual-stream filling valve for use with a flowable material filling apparatus for
introducing at least two flowable materials into a plastic bottle, the dual-stream filling valve
defining a material flow path, the valve comprising:

a primary filling tube having an inlet end and a discharge end and defining a
primary filling tube internal flow region, the primary filling tube having a first opening therein
intermediate the inlet and discharge ends, and a second opening;

a secondary filling tube having an inlet end and a discharge end and defining a
secondary filling tube internal flow region, the secondary ﬁlling tube being disposed at least in
part within the primary filling tube ir-lternal flow region, the secondary filling tube penetrating the
primary filling tube through the first opening wherein the primary and secondary filling tubes are
stationary relative to one another;

valve means positioned in the primary ﬁlhng tube internal flow region and
including a portipr) that is movable relative to the secondary filling tube between an opened state
wherein flow communication is established between the internal flow regions of the primary and
secondary filling tubes and a closed state wherein flow communication is terminated between the
internal flow regions of the primary and secondary filling tubes; and

an actuating lever extending at least in part through the second opening in the
primary filling tube and penetrating the primary filling tube intermediate the first opening and

the inlet end, the actuating lever operably connected to the portion of the valve means to move
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the portion of the valve means between the opened and closed positions, the actuating lever being

disposed fully external of the secondary filling tube flow region.

2. The dual-stream filling valve in accordance with claim 1 further comprising a connecting
member to support the portion of the valve means, the connecting member extending between

the actuating lever and the portion of the valve means.

3. The dual-stream filling valve in accordance with claim 2 wherein the connecting member

comprises a caged rod assembly.

4. The dual-stream filling valve in accordance with claim 2 wherein the valve means

comprises a valve ball.

5. The dual stream filling valve according to claim 1 further comprising an outlet
mechanism attached to the discharge end of the primary fill pipe, the outlet mechanism
comprising an endcap threadably engaged with the discharge end of the primary fill pipe and a

screen juxtaposed therein.
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6. A dual stream filling system for introducing at least two flowable materials into a plastic
bottle, the dual stream filling system comprising:

a primary filling tube having au inlet end and a discharge end, and defining a
primary filling tube internal flow region, the primary filling tube including a stationary upper
body portion, a stationary lower body portion and an intermediate housing portion disposed
between and operably connected to the stationary upper and lower body portions by respective
first and second cooperating joints, the intermediate housing portion having a first opening
therein;

a secondary filling tube having an inlet end and a discharge end, and defining a
secondary filling tube internal flow region, the secondary filling tube being disposed at least in
part within the primary filling tube internal flow region, the secondary filling tube penetrating the
intermediate housing through the first opening and is moveable relative by movement of the
cooperating joints between an open position and a sealed position;

a valve means having a valve cone disposed within the primary fill tube and
fixedly mounted to the stationary lower body portion for mating with the discharge end of the
secondary filling tube in the closed position; and

a drive means for reciprocating the intermediate housing to move the secondary

filling tube between the open position and the sealed position.

7. The dual stream filling system according to claim 6 wherein the cooperating joints

reciprocate generally collinearly relative to a material flow path.

8. The dual stream filling system according to claim 6 further comprising means for sealing

the cooperating joints to isolate the flowable material from the joint

9. The dual stream filling system according to claim 8 wherein the sealing means comprises

a diaphragm extending about the cooperating joints.

10.  The dual stream filling system according to claim 6 wherein each cooperating joint

comprises annular inner and outer sliding members.
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11.  The dual stream filling system according 6 wherein the valve con has at least one V-
groove therein extending along a length of the cone from a top of the cone downward, the V-

groove having a cross-sectional area that decreases along the length of the cone.

12. The dual stream filling valve according to claim 6 further comprising an outlet
mechanism attached to the discharge end of the primary fill pipe, the outlet mechanism

comprising an endcap threadably engaged with the discharge end of the primary fill pipe and a

screen juxtaposed therein.

13. A dual stream filling system for a packaging machine for introducing at least two
flowable materials into a container, the dual stream filling system comprising:

a primary filling tube having an inlet end region, a discharge end region and an
intermediate housing therebetween, the primary filling tube defining a primary filling tube
internal flow path, the primary filling tube defining a first bpening in the intermediate housing;

a secondary filling tube having an inlet end region and a discharge end region and
defining a secondary filling tube internal flow path, the secondary filling tube being disposed at
least in part within the primary filling tube internal flow path and penetrating the primary filling
tube through the first opening;

first and second telescopically sliding joints operably connecting each of the inlet
end region and the discharge end region to the intermediate housing; and

valve means fixedly positioned relative to the primary filling tube, wherein the
secondary filling tube is movable relative to the primary filling tube inlet and discharge ends
between a closed condition wherein the valve means engages the secondary filling tube discharge
end and flow communication is terminated between the internal flow regions of the primary and
secondary filling tubes and an opened condition wherein the valve means disengages the
secondary tube discharge end and flow communication is established between the internal

regions of the primary and secondary filling tubes.
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14.  The dual stream filling system according to claim 13 wherein the cooperating joints

reciprocate generally collinearly relative to a material flow path.

15.  The dual stream filling system according to claim 13 further comprising means for

sealing the cooperating joints to isolate the flowable material from the joint

16.  The dual stream filling system according to claim 15 wherein the sealing means

comprises a diaphragm extending about the cooperating joints.

17. The dual stream filling system according to claim 13 wherein each cooperating joint

comprises annular inner and outer sliding members.

18.  The dual stream filling system according to claim 13 wherein the valve means comprises

a valve cone.

19.  The dual stream filling system according 18 wherein the valve cone has at least one V-
groove therein extending along a length of the cone from a top of the cone downward, the V-

groove having a cross-sectional area that decreases along the length of the cone.

20.  The dual stream filling valve according to claim 13 further comprising an outlet
mechanism attached to the discharge end of the primary fill pipe, the outlet mechanism
comprising an endcap threadably engaged with the discharge end of the primary fill pipe and a

screen juxtaposed therein.
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