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@ Filiing machine for foaming flquids.

@ A filling nozzle assembly includes an elongated fill sleeve
(94} for insertion into a container (14). A fill tip (92) is located
at an end of the sleeve and is axially slidable between open and
closed positions. A spring 122 biases the tip to its closed
position. An apparatus (24, 32) is provided to lower the sleeve
into the container during which time a shroud (96) contacts the
container inhibiting further insertion of the sleeve, but per-
mitting axial movement of the fill tip, thereby opening same. A
latch (100) keeps the fill tip open as the sleeve is withdrawn
from the container until the latch is tripped by a release
mechanism (146).
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FILLING MACHINE FOR FOAMING LIQUIDS
BACKGROUND

The present invention relates to filling of
containers, such as bottles, with flowable substances
and is particularly directed to thin liquids which

readily form suds or foam.

Apparatus for filling containers are known
and are described in U. S. Patent Nos. 2,512,966;
2,548,589; 2,750,991; 3,056,436; 3,093,165; 3,464,464;
3,559,7062; 3,5806,299; 3,589,414; 3,771, 574; 3,834,430;
3,978,9006; 4,053,003; 4,099,547; and 4,159,608. Such
an apparatus is also described in my U. S. Patent No.
3,870,089, issued March 11, 1975. '

It is particularly difficult to rapidly and
accurately fill a container with a foaming or sudsy
liquid. The air present in foam or suds results in
overflowing the container which shortchanges the
consumer and contaminates the machine and the exterior

of the container.

Thus, there is a need for a machine for
filling a plurality of containers with a foaming or

sudsy liquid rapidly and accurately.
SUMMARY

The present invention is directed to a
machine with these features. The machine includes a
container filling section having a rotating platform on

which containers are supported as they are filled.
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The machine also includes an infeed section
for feeding empty containers onto the rotating plat-
form. The infeed section is equipped with an infeed
star assembly capable of receiving and holding empty
containers and discharging the empty containers onto
the rotating platform. The infeed star assembly
includes at least one container star mounted on a

propelling axis.

The machine also includes filling means
comprising a plurality of filling nozzle assemblies and
means for inserting a filler nozzle into an empty

container held by the infeed star assembly.

Preferably the filling nozzle assembly
comprises as a nozzle an elongated hollow fill sleeve
or tube and a fill tip at the first or £fill end of the
sleeve. The fill end of the sleeve is inserted into
a container. The fill tip is axially slideable
relative to the sleeve for opening and closing the fill
end of the sleeve. The sleeve is biased relative to

the £ill tip to a closed position.

The machine also includes means for lowering
the sleeve tube and tip into the container and means
for raising the sleeve and tip from the container. A
preventing means such as a collar mounted on the sleeve
prevents the sleeve from reaching the bottom of the
container as the sleeve and tip approach the bottom of
the container. Thus, as the sleeve reaches a position

proximate to the bottom of the container, the tip and
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sleeve are axially displaced relative to each other.
This opens the fill end of the sleeve against the force

of the biasing means.

Latch means are provided for maintaining the
fill end of the sleeve open as the sleeve and tip are
raised from the bottom to the top of the container.
Means are provided for releasing the latch means when
the sleeve is raised almost to the top of the container

by the raising means.

In use of this nozzle assembly, the £fill
sleeve is lowered to a position almost to the bottom of
the container. Liquid is continuously introduced into
the container through the fill sleeve while simultaneously
raising the £fill sleeve and tip toward the top of the
container so that the bottom of the £fill sleeve is
below the level of the top of the liquid in the
container. The liquid is introduced into the container
in a controlled volume by a metering piston. Introduction
of the liquid into the container is stopped by release
of the latch when the bottom of the fill sleeve is
raised to a level just below the desired 1iquid level

in the container.

The machine preferably includes a nozzle star
for holding the elongated fill sleeves as they are
inserted into empty containers. The nozzle star is

located above the container star.

Preferably the lower surface of the f£ill tip

is slanted downwardly toward its axial centerline and
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includes a vacuum port at the lowermost portion of the
lower surface of the tip so that drops of liquid
remaining on the tip do not drip because they are
sucked up as the tip is removed from a container. A
vacuum shroud cooperates with the tip so that vacuum
is pulled at the vacuum port only when the nozzle is

closed and out of the container.

The combination of a bottom fill/top close
nozzle with the nozzle star and the latch mechanism
allows containers to be filled rapidly and accurately
even with foaming liquids. Moreover, the use of a
slanted fill tip with a shroud and a vacuum vent
combination helps maintain the cleanliness of the

machine without affecting the accuracy of the fill.
DRAWINGS

These and other features, aspects, and
advantages of the present invention will become better
understood with reference to the following description,

appended claims, and accompanying drawing where:

Fig. 1 is a front perspective view of a
machine for filling containers, the machine having
features of the present invention;

Fig, 2 is a front elevation view, partly in
section, of a nozzle assembly of the machine of Fig. 1;

Figs. 3 A-H show the nozzle assembly of Fig. 2
during different stages of the cycle used to fill a

container;



10

15

20

25

' -5~ 0103484

Fig. 4 is a front elevation view of a portion
of the machine of Fig. 1; and
Fig. 5 shows in perspective a portion of the

infeed and outfeed mechanism of the machine of Fig. 1
DESCRIPTION

A machine 19 according to the present
invention includes a rotating platform or carousel 12
on which a plurality of containers such as plastic
bottles 14 are carried to be filled. The platform 12
rotates on a central vertical axle 16 which is griven by a
main sprocket 18 positioned above the platform 12. The
main sprocket 18 is driven by a belt 20 powered by a
drive gear 22, A cam 24 is positioned between the main
sprocket 18 and the platform 12. The cam is supported
by a support ring 26. .

A plurality of support rods 28 extend
downwardly through the main sprocket 18 and are
vertically slideable relative thereto. From each
slideable support rod 28 there depends a nozzle
assembly 30, there being at least as many nozzle
assemblies’30 as there are containers 14 on the
platform 12. Each support rod 28 has a cam follower 32

mounted thereon.

The machine 10 includes an infeed section 34
and an outfeed section 36. In the infeed section 34.,
empty containers are taken from a feed belt 38, and
delivered by an infeed star assembly 40 onto the rotating
platform 12. At the outfeed section 36, filled
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containers are taken by-anroutfeed star assembly 42 and
delivered to a container withdraw belt 44. Both the
feed belt 38 and the withdraw belt 44 can be table top

chains.

In Fig. 1, the container feed belt 38 and

container withdraw belt 44 move from a right to a left

direction. The main sprocket 18 and platform 12 rotate

in a counterclockwise direction (looking from above).

The infeed star assembly 40 comprises three
stars, a container body star 46, a container neck star
48 mounted above the body star 46, and a top nozzle
star 50, all mounted on the same propelling axle 52 to
rotate synchronously. The propelling axle 52 is driven
by a infeed star sprocket 54 that is driven by the chain

20 around the main sprocket 18.

The outfeed star assembly 42 comprises two
stars, a lower container body star 56 and an upper neck
star 58, both mounted on a propelling axle 68 driven by
an outfeed star sprocket 68, which is driven by the

chain 28 around the main sprocket 18.

Each star comprises a plurality of arms 64
jutting out radially from the center of the star and a
plurality of peripheral cavities 66 sized to receive a

respective portion of a container or a nozzle.

Each container star 46, 48, 56, and 58
cooperates with an upper guide 68 of lower guide 78 to
hold the containers in a desired position. Similarly,
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the nozzle star 50 cooperates with a nozzle guide 72
(see Fig. 5) to firmly hold nozzles in position as they
are lowered into a container as described below. The
guides can be provided with bearings 74 to assist the
containers and nozzle assembly in moving to their

desired position.

In use of the machine 14, bottles are fed
from the container feed belt through the infeed star
assembly 40 onto the rotating platform 12. As a
container approaches the platform 12, a nozzle assembly
30 is inserted thereinto with the aid of the nozzle
star 58. The container is filled with liquid as it and
the nozzle assembly synchronously rotate around to the
outfeed section 36, at which point the nozzle assembly
is removed from the container, and the container is
withdrawn from the platform 12 by the outfeed star
assembly 42 and placed onto the container withdraw belt
44,

As shown in Fig. 2, the nozzle assembly 30
comprises four basic parts:

‘(1) a supply subassembly 82 comprising a
supply body 84 with a lateral feed orifice 86, a supply
nipple 88 and an integrally attached center pin or rod
9¢ with a dependent fill tip 92;

(2) a hollow supply sleeve 94;

(3) a vacuum shroud or hood 96 with a
lateral vacuum connection 98; and

(4) a pivotable latch mechanism 160
pivotally attached to the supply body 84 by bolts 182,
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The nozzle assembly 30 is supported by a
horizontal mounting bar 104 that is attached to one of
the sliding rods 28.

Ligquid is provided to the fill sleeve 94 in a
premeasured amount from a device such as a bi-acting
piston through the supply nipple 88 and lateral feed
orifice 86. Techniques for providing premeasured -
liquid from a device such as a bi-acting piston during
the filling cycle are described in my aforementioned
U. S. Patent No. 3,870,889. A throttle valve 1865 is
connected to the supply nipple 88 for throttling the
amount of the liquid introduced so that all nozzle
assemblies 30 £ill at the same rate so they all
complete their £ill at the same point in the £fill
cycle.

O-ring seals 1066, 108, 116, 118, and 12¢, and
a biasing spring 122 under compression are provided.
The bigsing spring is between the bottom of the supply
body 84 and a spring split collar 124 mounted on the
fill sleeve 94. Below the spring sleeve collar 124 is
a bottle height split coilar 126 mounted on the £ill
sleeve 94,

The fill sleeve 94 and the rod 90 are
sufficiently elongated to reach a position close to the
bottom of the container to be filled. The fill sleeve
94 is axially, i.e. vertically, displaceable relative to
the rod 9¢ and the tip 92.
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A vacuum line 128 is connected to the vacuum
connector 98, which is in communication with a lateral
vacuum vent 13¢ and the vacuum shroud 96. The radially
inner surface of the vacuum shroud 96 has a vertical
vent groove 132 which is in register with a cxoss vent
hole 134 through the tip 92 when the tip is in a closed
position as shown in Fig. 2. The tip also includes a
vertical center vent hole 136 connected to the cross
vent hole 134, The lowermost wall 138 of the tip and
shroud 96 slant downwardly toward the axial centerline
of the tip 92, rod 90, and fill sleeve 94, i.e., they
appear to be a cone with the tip down. The vertical
vent hole 136 terminates in a tip orifice 140 at the
lowest portion of the lower wall 138 of the tip 92.
Air vents 142 are provided along the lowermost wall of
the vacuum shroud 96.

Fluid introduced into the fill sleeve 94 is
prevented from leaking therefrom into the supply body
84 by O-rings 106 and 108, and is prevented from
leaking through the vacuum shroud by O-ring 118. O-
rings 116 and 12¢ hold the shrouds vacuum seal.

The tip 92 is shown in its closed position in
Fig. 2 with the tip 92 being biased by the spring 122
into engagement with sealing O-ring 118 mounted at the
fill end 144 of the f£ill sleeve 94.

With reference to Figs. 3A-H, these will now
be described the operation of the nozzle assembly 34.

Fig. 3A corresponds to the nozzle fill assembly in the
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position it is in Fig. 2, i.e. before the nozzle

assembly has engaged a container 14.

In Fig. 3B the nozzle comprising the supply
sleeve 94 and the tip 92 are just about to enter a
container 14. Note that the nozzle is held by the
nozzle star 50 and nozzle guide 72. Because of the
long length of the nozzle, the nozzle star 50 is of
great assistance in insuring that the nozzle goes into

a container 14, expecially one with a narrow neck.

As shown in Fig. 3C, as the nozzle aésembly
30 is lowered, the vacuum shroud 96 seats against the
top of the container 14. The sleeve 94, rod 90 and tip
92 are axially slideable relative to the shroud. Thus,
the tip 92 and the sleeve 94 move downwardly into the
container 14 and continue downward movement as shown in
Fig. 3D. ©No filling has yet occurred because the tip
92 is in tight engagement with sealing orifice 118
under the force of the biasing spring 122.

In Fig. 3E fill begins. The lower split collar 126
seats against the top of the vacuum shroud 96, preventing
the sleeve 94 from continuing its downward movement.
However, the tip 92 continues to move downwardly and
is vertically displaced relative to the sleeve, there-
by allowing liquid to flow into the container 14.

Thus, no liquid enters into the container 14 until
the fill tip 144 of the sleeve is proximate to the
bottom of the container. This greatly reduces suds-
ing and foaming that would occur if the nozzle were
opened at the top and lowered to the bottom.
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It should be noted that air vents 142 are
open as the tip 92 enters the container 14, i.e., in
Fig. 3C, so that air can be vented out of the container
14 as liquid is placed therein. It should also be
noted that because the tip 92 is vertically displaced
from the vacuum shroud 96, there is no vacuum at the
tip 14¢ because the vent grooves 132 and the vent cross
hole 134 are no longer in register. No vacuum loss
occurs because of O-rings 116 and 128. This is energy
efficient, and leads to accurate fill because pre-

measured liquid is not sucked out of the container.

As shown in Fig. 3E, the latch 100 catches
the bottom of the spring split collar 124 as the spring
122 is compressed. This holds the fill sleeve 94 and
the tip 92 axially displaced relative to each other
until the latch is released so that the nozzle remains
in an open position. The latch is held in place by a
spring 11¢ (Figure 2).

In Figs. 3F and 3G, the nozzle is being
raised from the bottom of the container toward the top
of the container., The rate at which the nozzle is
raised is sufficiently slow that the £ill tip remains
below the liquid level in the container to avoid

foaming and sudsing.

After the container 14 is filled with 1liquidg,
as shown in Fig. 3G, the latch is released by a release
wheel 146 (Fig. 4) that is supported by the cam 24.
This releases the tip 92 to move into the position

shown in Figs. 2, 3A and 3H, thereby closing the nozzle.
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This also moves the vent cross hole 134 into register
with the vent groove 132 so that there is a vacuum at
the tip orifice 1408. Any drops of liquid left on the
tip flow toward the tip orifice due to the bottom
slanted surface of the tip and are removed therefrom by
the vacuum. This prevents drops of liquid from falling

onto the containers and the machinery during use.

The vertical position of each nozzle assembly
3¢ varies as the nozzle assembly rotates with the main
sprocket 18 due to the cam follower 32 attached to the
support rod 28 following the vertical position of the
top of the cam 24.

In Fig., 4, the nozzle assembly positions as
shown in Figs. 3 A-H are provided. For example, directly
above the infeed star assembly 40 are letters A, B and
C in Fig. 4 indicating that at the infeed star
assembly, the nozzle assembly moves from the position
shown in Fig. 32 to the position shown in Fig. 3B, and
then to the position shown in Fig. 3C. Likewise, at
the outfeed star assembly 42, the nozzle assembly moves
from the position shown in Fig. 3G to the position

shown in Fig. 3H.

Rather than lowering the nozzle assembly, it
is possible to raise the container being filled.

As shown in Fig. 4, the cam 24 is provided
with an adjustable cam step 148 so that the machine can
be used for filling containers to different head

spacings.
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Preferably the air vents 142 are sized so
that the volumetric rate at which air is forced from
a container is less than the volumetric rate at which
a container is filled with liquid. For example, when
filling a 0.83 litre (128 U.S. fluid ounce) container
at a rate of 15 litres per minute (4 gallons per
minute), the air vents can be rectangular, 1.63 mm
(0.064 inch) by 3.43 mm (0.135 inch) and 25.4 mm
{1 inch) long. This volumetric rate condition can
be met because no vacuum is pulled insider the container
when filling. By satisfying this condition, flexible
containers, and particularly plastic containers, tend
to bulge. This allows containers to be filled leav-
ing more headroom between the top of the liquid in
the container and the top of the container. The
more headroom that is allowed, the faster the f£fil-

ling rate that can be obtained.

Preferably, the vacuum is not used for
withdrawing any excess liquid from the container, which
could cause an inaccuracy. It is only used to remove
drops from the tip which could contaminate the

machinery or the container.

A machine according to the present invention
has many advantages. It permits rapid and accurate
£ill of containers, even with foamy and sudsy liquids
due to the use of the bottom open/top close nozzle
assembly. Because of the nozzle star, the flexing
elongated nozzle assembly can be used even with narrow
neck containers and no dripping centering bells are
needed. The anti-drip nozzle tip helps prevent fouling

of machinery which can result in inaccurate fills and
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substantial dowmtime. Since the nozzle is almost
completely withdrawn from the container before filling
is complete, the volume occupied by the nozzle is
minimized. This allows the containers to appear to be
almost completely filled. Bottles that appear full
sell better on shelves than low fills - a great

marketing advantage.

Although the present invention has been
described in considerable detail with reference to
certain preferred versions thereof, other versions are
possible. For example, the main sprocket 18 can be
replaced with a plate having a roller chain tightly
stretched around its periphery with the drive gear 22
directly engaging the chain. Also, the cam 26 can be
supported by vertical rods connected to an overhead
frame rather than the ring 26. Also, rather than using
a bi-acting piston, any pre-measuring device or pump
can be used. Therefore, the spirit and scope of the
appended claims should not necessarily be limited to

the description of the preferred versions thereof.
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CLAIMS
1. A filling nozzle assembly for filling a
container comprising:

a) an elongated fill sleeve having a first
end for insertion into the container and for introducing
ligquid into the container;

b) means for introducing liguid into the fill
sleeve;

c) a f£ill tip at the first end of the fill
sleeve and axially slidable (i) to an open position
relative to the sleeve for opening the first end
of the sleeve, and (ii) to a closed position relative
to the sleeve for closing the first end of the sleeve;

d) means biasing the £ill tip into the closed
position to prevent ligquid from flowing out of the £fill
sleeve;

e) means for lowering the £ill sleeve and
fill tip toward the bottom of the container;

f) means for raising the fill sleeve and fill
tip out of the container; V

g) means preventing the sleeve from being
lowered to a position proximate to the bottom of
the container, the preventing means not interfering
with the tip being lowered to a position proximate
to the bottom of the container so that the tip can be
axially displaced relative to the sleeve to the open
position, thereby opening the first end of the sleeve
against the force of the biasing means;

h) latch means maintaining the tip in the
open position as the sleeve and tip are raised from
the bottom of the container; and

i) means for releasing the latch means as the
sleeve is raised to the top of the container by the
raising means.

2. A machine for filling a plurality of containers
simultaneously with a liguid comprising a rotary filler
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table for supporting the containers during filling,
a series of individual filling nozzle assemblies as
defined in claim 1 mounted radially above said table
for movement relatively between raised, inactive
positions, and lowered filling positions.

3. The filling nozzle assembly of any one
of the preceding claims wherein the lower surface
of the fill tip is slanted downwardly toward the
axial centerline of the assembly.

4. The filling nozzle assembly of any one
of the preceding claims in which the tip includes
a vacuum vent that is operational only when the tip
is in a position closing the first end of the £fill
sleeve.

5. The assembly of any one of the preceeding
claims further including a vacuum shroud mounted on
the sleeve and axially displaceable relative thereto
with the shroud remaining at the top at the container
as the fill tip and fill sleeve are lowered into
the container, the shroud including air vent means
for venting air from the container as it is filled
with ligquid, the air vent means being sized so that
the volumetric rate at which liqguid is introduced
into the container is greater than the volumetric
rate at which air can be vented from the container
through the air vent.

6. A method for filling a container with
a liquid comprising:

a) lowering a f£ill sleeve having a fill
port adjacent its end into the container without
introducing any liquid into the container before
the £ill port is proximate to the bottom of the

container;
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b) when the fill port is proximate to
the bottom of the container,starting the introduction
of liquid into the container through the fill ports;

c) continuously introducing liquid into
the container through the f£ill port while simultaneously
raising the fill sleeve so that the fill port is below
the top of the liquid in the container, the ligquid
being introduced into the container in a controlled
volume by a metering piston; and

d) stopping the introduction of the liquid
into the container when the fill sleeve is raised to
a position so that the fill port is almost to the desired
liquid level in the container.

7. The method of claim 6 in which the f£fill
port includes closure means and wherein the step of
introducing the liquid comprises opening the closure
means substantially simultaneously with introducing
the liquid into the container with the piston.

8. The method of claims 6 or 7 including the
step of establishing a vacuum proximate to the end
of the sleeve only when introduction of liquid into
the container is stopped.

9. The method of claims 6, 7 or 8 including
the step of venting air from the container as it is
filled with liquid at a volumetric rate less than the
volumetric rate at which ligquid is introduced into
the container.

10. A filling nozzle assembly for filling
a container comprising:

a) a fill sleeve having a first end
for insertion into the container and for introducing
liquid into the container;

b) means for introducing liguid into

the f£ill sleeve;
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c) a £fill tip at the first end of the
fill sleeve and axially slidable relative thereto for
opening and closing the first end of the fill sleeve,

the lower surface of the fill tip being
slanted downwardly toward the axial centerline of the
tip, the tip including a vacuum vent at its lowermost
portion for removing liquid drops from the tip.

11. A filling nozzle assembly for filling a
container comprising:

a) a fill sleeve having a first end for
insertion into the container and for introducing liquid
into the container;

b) means for introducing liquid into the

. £ill sleeve;

c) a fill tip at the first end of the
fill sleeve and axially slidable relative' thereto for
opening and closing the first end of the £ill sleeve,

the tip including a vacuum vent that is
operational only when the tip is in a position closing
the first end of the fill sleeve.

12. A machine for filling a plurality of
containers with liquid comprising:

a) means for holding the containers as
the containers are filled;

b) container filling means comprising a
plurality of filler nozzles for filling the containers
with liquid, the container filling means including means
for inserting a filler nozzle into an emplty bottle
held by the container holding means; and

c) means for holding the filler nozzles as
the filler nozzles are inserted into the empty containers,
the nozzle holding means being located above and proximate

to the container holding means.
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