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ABSTRACT: The present invention relates to a method and
apparatus for filling a flexible walled container with a liquid
and includes the step of and means for introducing liquid into
the container; venting the container to the atmosphere while
filling; selectively sealing the container; and, adjusting the
pressure exerted on the walls of the container by the liquid to
adjust the receptive volume of the container and thus the

resulting volume of the liquid in the container.

22
26
24. 2 20 2/
70 1 22 5
57 | 1l
23
28 |} 29 28 1> 29
22
; \ \ | \ \ \ \“ N
96 o "
/0\ /9
4 /8
16 $¥y5
2

12



PATENTED DEC22 1978

3,548,891

Q/ INVENT7OR
GERRY G. HULL
i Ao’f}rz,, /
el ¥

ATTORNEY.S



3.548.891

PATENTED pec22 197

SHEET 2 OF 2

n N

v 9/6
L8] 2oz

g A

~ooZ
068

\,

o2, 706
98

EIZHR:

vo?

r-7-4

. @0z’ " ‘pe

VE 4

g/

#5/_OV6

L 926

794

ot

956 926

L4

o/6"

~o¢/

feins,
o

-

INVENTOR
GERLY G HULL
v fphe
&
AT TORNEY.S

8Y _fewds
ned. ¥

=/

QNK

e




3,548,891

1

METHOD AND APPARATUS FOR FILLING
RECEPTACLES

CROSS REFERENCE TO OTHER APPLICATIONS

This application is a continuation of applicant’s copending
application Ser. No.. 608,874, filed Jan 12, 1967, which is
now abandoned. . .

BACKGROUND OF THE INVENTION

When filling containers or receptacles with liquids in a
mechanized process, it is desirable to fill the containers as fast
as possible to an accurate fill level so that the filling cycle can
be repeated as frequently as possible over a given period of
time for maximum economy. For maximum speed of opera-
tion, it is frequently necessary to dispense the liquids into their
containers under a pressure which causes turbulence in the
container as the liquid level rises in the container. For some
liquids, the turbulence in the container creates bubbles in the
liquid which causes froth or foam on the surface of the liquid
in the container. The froth temporarily occupies space that
would otherwise be occupied by the liquid dispensed into the
container, and after a time lapse, the froth dissipates so that
the container is only partially filled. Thus, the container must
be initially filled so that the froth on the surface of the liquid
overflows the container, or the liquid allowed to settle in the
container for.a period of time and then more liquid added to
the container after the froth dissipates. Furthermore, if the
viscosity of the lquld is such that it tends to temporarily trap
smaller air bubbles in the main body portion of the liquid, a
considerable length of time may be required for the smaller
bubbles to rise to the surface of the liquid. Thus, it has been
common practice in the filling of containers with liquids that
foam or froth, such as milk, liquid detergents, or similar high
viscosity liquids, to fill the containers in which the liquids are
sold with the use of low liquid pressure and slow flow veloci-
ties of the liquid to create a minimum amount of turbulence in
the liquid in the container. Of course, low pressures and slow
flow velocities of the liquid as it enters the container sacrifices
the speed at which the containers may be filled.

‘SUMMARY OF THE INVENTION

This invention comprises a method and apparatus of filling
receptacles with liquids and creating a minimum amount of
foam or froth on the surface of the liquid in the receptacles
wherein a receptacle is moved to a filling station, below a
filling nozzle, the receptacle and nozzle manipulated so that
the nozzle is inserted into the receptacle to a point adjacent its
bottom surface, the liquid flowed through the nozzle as it ini-
tially enters the receptacle, the air initially present in the
receptacle removed from the receptacle opening as the liquid
enters the receptacle, and any foam or froth on the rising sur-
face of the liquid removed from the receptacle along with the
air initially present in the receptacle. After the receptacle is
filled with liquid, the flow of liquid into the receptacle through
the nozzle is terminated and a vacuum applied to the nozzle as
the nozzle is withdrawn from the receptacle, and as the nozzle
is removed from the opening of the réceptacle, the openings in
the nozzle are blocked to prevent any madvertent dripping or
dispensing of the liquid.

The apparatus utilized in performing the above-described
method comprises a liquid storage reservoir, a pump having its
inlet connected to a lower portion of the storage reservoir and
its outlet connected to a fill manifold, a-cutoff valve disposed
between the outlet of the pump and the fill manifold, a plurali-
ty of dispensing nozzles extending from the fill manifold, and a
bypass line extendmg from the outlet of the pump back to the
storage reservoir, which bypasses the cutoff valve, fill
manifold and dispensing nozzles. The bypass line includes a
venturi flow portion communicating with the fill manifold and
a metering valve for regulating the flow of liquid through the
venturi. The . dispensing nozzles each include a return flow
conduit for returning to the storage reservoir any foam or
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froth which was created in the receptacles and accumulated
on or near the surface of the liquid.

Thus, it is an object of this invention to provide a method of
rapidly filling a receptacle with a liquid without creating foam
or froth within the body or on the surface of the liquid as it is
introduced into the receptacle.

Another object of this invention is to provide a method of
rapidly filling a receptacle with a liquid and removing any
foam or froth formed on or near the surface of the liquid dur-
ing the filling operation.

Another object of this invention is to provide a method of
rapidly filling a plurality of receptacles with a liquid without
spilling the liquid from the receptacles or the dispensing ap-
paratus.

Another object of this invention is to prov1de apparatus for
flowing liquid into containers wherein any foam or froth
created on or near the surface of the liquid is removed from
the receptacles as the liquid is passed into the containers.

Another object of this invention is to provide a novel nozzle
for insertion into a receptacle to introduce liquid into the
receptacle adjacent its bottom surface so that turbulence
created by that introduction of liquid is minimized.

Another object of this invention is to provide apparatus for
pumping a liquid from a central source of supply into in-
dividual receptacles, wherein the flow and pressure of the
liquid is accurately controlled throughout the system.

Another object of this invention is to provide apparatus for
filling a plurality of receptacles with-a liquid from a central
source of supply wherein the apparatus is effectively and easi-
ly cleansed without disassembly.

Another object of this invention is to provide apparatus for
filling individual receptacles with an edible liquid from a cen-
tral source of supply, wherein the apparatus may be cleaned
without disassembly.

Another object of this invention is to prov1de apparatus for
rapidly filling a plurality of individual receptacles with an edi-
ble liquid from a central source of supply wherein little or no
liquid is wasted, the containers are filled to a predetermined
level with a minimum of foam or froth generated on the sur-
face of the hqmd and any foam or froth generated during the
filling operation is returned to the central source of supply.

Another object of this invention is to provide apparatus for
economically, rapidly and accurately filling a plurality of
receptacles with liquid under sanitary conditions.

Other objects, features and advantages of the present inven-
tion will become apparent upon reading the following disclo-
sure, taken in conjunction with the accompanying drawing.

DESCRIPTION OF THE DRAWING

FIG. 1 is a perspective view of the apparatus for filling
receptacles, showing a plurality of receptacles associated with
the apparatus, and the manner in which they would be moved
by conveyors, or the like, associated with the apparatus;

FIG. 2 is a schematic view of the apparatus for filling recep-
tacles, showing the flow of the liquid as it passes from the
storage reservoir into the individual receptacles;

FIG. 3 is a cross-sectional view, with parts broken away, of a
dispensing conduit, showing the lower portion of the filler
tube;

FIG. 4 is a cross-sectional view of the lower portion of a
dispensing nozzle;

FIG. 5 is a cross-sectional exploded view of the upper por-
tion of a filler tube, showing the manner in which it is con-
nected to the remaining components of the dispensing con-
duit;

FIG. 6 is a schematic view of the manner in which the
dispensed. liquid would flow in a receptacle without the
presence of the nozzle of FIG. 4; and

FIG. 7 is a schematic view of the apparatus for producing
sinusoidal movement of the pusher bar.
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DESCRIPTION OF THE EMBODIMENT

Referring now more particularly to the drawing, in which
like numerals indicate like parts throughout the several views,
FIG. 1 shows apparatus 1¢ for filling receptacles with liquid.
The apparatus is particularly adapted to fill the receptacles
with milk, liquid detergent, or any similar liquid that tends to
foam or froth when inserted into a receptacle under pressure,
or at a high velocity. The apparatus has been constructed to
accommodate one gallon milk containers; however, it shouid
be understood that receptacles of different configuration can
be utilized by minor adjustments of the machine.

The apparatus 10 comprises a housing 11 supported in the
conventional manner by means of legs 12 from a floor surface.
Housing 11 encloses a pair of pneumatic rams (FIG. 2), and
carries a liquid storage reservoir 14 suspended behind, and
above its rear surface. A centrifugal pump 15 is connected to
the side wall 16 of housing 12, and a feed conduit 18 is con-
nected between the inlct of prmp 185 and the lower portion of
storage reservoir 14. Pump exhaust conduit 19 is connected
between the outlet of pump 15 and the inlet of fill manifold
20. Cutofil vaive 21 is placed in pump exhaust conduit 18,
between the outlet of pump 15 and fill manifold 28, to selec-
tively terminate the flow of liquid to fill manifold 20.

Fill manifold 20 is of a length substantially equal to the
width of housing 11, is disposed above storage reservoir 14,

over housing 11, and carries a plurality of spouts 4@ (FIG. §)

communicating therewith.

Manifold bypass conduit 22 is connected to pump exhaust
conduit 19 upstream of cutoff valve 21, and communicates
with liquid storage reservoir 14. A venturi throat 24 is located
in manifold bypass conduit 22, adjacent fill manifold 20, and
manifold exhaust duct 25 extends between fill manifold 29
and venturi throat 24, in the usual construction, so that flow of
liquid through venturi throat 24 creates a low pressure in
manifold exhaust duct 25. Meter valve 26 is positioned in the
manifold bypass conduit, downstream from venturi throat 24.
Meter valve 26 is manipulated to control the flow rate of
liquid through manifold bypass conduit 22 thus regulating the
amount of resulting pressure differentials created in manifold
exhaust duct 25.

A plurality of dispensing conduits 28 are connected to
spouts 40 of fill manifold 28, and extend in a downward
direction therefrom. Dispensing conduits 28 each comprise an
outer flow conduit 29, a filler tube 3@ (shown in FIG. 2) con-
centrically positioned within outer flow conduit 29, and slide
valve 31 concentrically positioned arcund outer flow conduit
29. Slide valve 31 is constructed so that it reciprocates over
the outer surface of cuter flow conduit 28. As shown in FIGS.
3 and 4, outer flow conduit 29 is circular in cross section and
defines upper elongate aperiures 32 intermediate its ends
(FIG. 3) and lower elongate apertures 34 at its lower end
(FIG. 4). Upper and lower elongate apertures 32 and 34 are
disposed so that their longer axes extend in a vertical
direction. Also, the lowermost edge of lower apertures 34 ex-
tends to the end of outer flow conduit 29 so that no liquid will
be entrapped and retained thereby.

As is best shown in FIG. 5, outer flow conduits 29 are con-
nected to spouts 40 of fill manifold 28 by means of connection
35. Each outer flow conduit 29 terminates at its upper end in a
flange 36 defining an annular groove 38 about its inner
periphery. The flange portion 36 of the outer flow conduit 29
mates with a flanged portion 39 of spout 46 extending from fill
manifold 20. Gasket 41 is positioned between adjacent edges
of flanged portions 36 and 39, in the usual manner, and
coupling rings 42 force flanged portions 36 and 39 together to
form a fluid-tight seal.

Filler tube 30 extends from connection 35 downwardly
through outer flow conduit 29. Filler tube 3@ is constructed
with an annular lip 44 extending about its upper end. Lip 44 is
of a thickness slightly Jess than the thickness of annular groove
38 of the flanged portion 36 of cuter fiow conduit 29, and the
diameter of lip 44 is greater than the interior diameter of cuter
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flow conduit 29, but smaller than the diameter of annular
groove 38. Thus, filler tube 30 is concentrically disposed and
retained within outer flow conduit 29 by placement of lip 44
within annular groove 38 of outer flow conduit 29. With this
arrangement, filler tube 30 and outer flow conduit 29 define
an annular area therebetween which functions as an overflow
chamber 45. .

Communicating with overflow chamber 45 and storage
reservoir 14 is return flow conduit 37, arranged to provide a
return line for quantities of froth, foam or overflow liquid in-
troduced into a receptacle through apertures 34 and sub-
sequently pumped therefrom through apertures 32 into over-
flow chamber 45. e

The resulting engagement between lip 44 and annular
groove 38 is preferably leaky so that in normal operation a
quite small flow of liquid passes through this line of engage-
ment. This small flow of liquid serves to maintain the connec-
tion between filler tube 30 and outer flow conduit 29 in rela-
tively clean condition. Moreover, this flow of liquid serves to
flush the dead space within outer flow conduit 29 immediately
below flange 44 continuously removing thereby any small
droplets of liquid which might form therein. As this small
amount of liquid passes through the line of engagement
between tube 30 and conduit 29, it descends within overflow
chamber 45 and is either returned to reservoir 14 by way of
return flow conduit 37, or it continues to descend and enters
receptacles therebelow through upper apertures 32.

As is best shown in FIG. 3, filler tube 30 extends
downwardly within outer flow conduit 29 and terminates in an
outwardly extending annular flange 46 of a diameter slightly
less than the inside diameter of outer flow conduit 29. Filler
tube 30 is of a length so that its flange 46 is positioned im-
mediately below elongate apertures 32. A dam or baffle 48 is
supported by means of arms 49 extending from filler tube 30,
just beyond the opening 50 of the filler tube. Baffle 48 is of cir-
cular configuration and approximately equal in diameter to
the interior diameter of filler tube 30.

As is best shown in FIG. 4, the lower end of outer flow con-
duit 29 terminates in a nozzle 51. Nozzle 51 comprises a plu-
rality of lower elongate apertures 34 defined in outer flow
conduit 29, and deflector 52. Deflector 52 is supported from
the end 54 of outer flow conduit 29, and extends coaxially into
outer flow conduit 22. Deflector 52 terminates at its upper
end in a conical surface 55 having an apex 55' coextensive
with the height of apertures 34. A threaded shank 56 extends
outwardly from end 54 and threadedly receives end cap 58.
End cap 58 is of a diameter larger than the outside diameter of
outer flow conduit 29, and includes an annular recess 59
about its outer periphery, adjacent its upper edge. A resilient
seal 60 is received in annular recess 59. Annular recess 59 ex-
tends inwardly of end 54 so that seal 60 contacts the lower
peripheral edge of end 54 and seals threaded shank 56 from
contact with a liquid surrounding end cap 58.

As is best shown in FIGS. 2 and 4, slide valve 31 is cylindri-
cal in shape and includes sealing rings 61 and 62 at its lower
and upper ends, respectively. Sealing rings 61 and 62 extend
inwardly from slide valve 31, and are of a diameter sufficient
to form a sliding seal with the exterior surface of outer flow
conduit 29. Thus, slide valve 31 defines, with the exterior sur-
face of outer flow conduit 29, an annular space 64 which is
sealed at its ends.

A spring 635 is disposed about the exterior surface of outer
flow conduit 29, above slide valve 31. Spring 65 bears against
the upper end of slide valve 31, and the Jower surface of sta-
tionary ring 66 mounted about outer flow conduit 29 below
return flow conduit 37 so as to bias slide valve 31 in a
downward direction. Slide valve 31 is prevented from sliding
completely off outer flow conduit 29 since end cap 58 is larger
in diameter than the outside diameter of outer flow conduit 29
and sealing ring 61 extends inwardly from slide valve 31 to en-
gage the exterior surface of outer flow conduit 29. Thus, in its
lowermost position, the lower surface of sealing ring 61 of
slide valve 31 engages the upper surface of resilient seal 69 of
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- end cap 58 thereby retaining slide valve 31 in its position
around outer flow conduit 29.

Housing 11 supports a lift platform 68’wh1ch is positioned
below dispensing conduits 28. A pneumatic piston-cylinder
combination 69 is provided for raising and lowering lift plat-
form 68 and comprises a cylinder 70 and piston 71 connected
by a connection rod 72 to lift platform 68. A source of air
pressure 74 is connected by means of conduits 7Sa and 75b to
each end of cylinder 70, and solenoid control valves 76a and
76b are positioned in conduits 75¢ and 75b, respectively.
Timer 78 is connected to a source 79 of electricity, and is con-
nected by conductors 86a and 805 to solencid control valves
76a and 76b, respectively. Solenoid control valves 76a and
76b include exhaust openings 824 and 82b, respectively,
designed to vent the pressure in conduits 75a and 75h when
solenoid control valves 76a and 76b are deenergized. Thus,
when solenoid control valve 76a is energized and opened by
timer 78, compressed air from the source of compressed air 74
communicates through conduit 75a to' cylinder 70, to force
piston 71 and lift platform 68 in an upward direction. When
timer 78 deenerglzes and closes the solenoid of solenoid con-
trol valve 76a, the air pressure in conduit 75a and cylinder 70
is vented through exhaust opening 82a to the atmosphere.
Complementing the deenergization of valve 76a is the ener-
gization of valve 76b which permits air from source 74 to com-
municate through conduit 755 to cylinder 70 to force piston
71 and platform 68 downwardly :

Cutoff valve 21 comprises a sanitary pneumatw on-off valve
of conventional design and function. Source of air pressure 74
is connected by means of conduit 150 to cutoff valve 21 and is
selectively supplied to that valve by means of solenoid control
valve 152 positioned within conduit 150. Timer 78 selectively
energizes solenoid control valve 152 through conductors 154.
Solenoid control valve 152 includes an exhaust opening 156 to
vent the pressure within conduit 150 when solenoid control
valve 152 is deenergized. Thus, when solenoid control valve
152 is energized and opened by timer 78, compressed air from
source 74 communicates through conduit 150 to cutoff valve
21 to close that valve and divert the ‘flow of liquid through
manifold bypass conduit 22. When timer 78 deenergizes the
solenoid of solenoid control valve 152, the air pressure within
conduit 150 and cutoff valve 21 is vented through exhaust
opening 156 to'the atmosphere whéreupon cutoff valve 21
opens and permits the flow of liquid into fill manifold 20.

As the liquid present in liquid storage reservoir 14 is dis-
sipated, more liquid is received through conduit 84 from a
reserve supply (not shown). The level of the liquid present in
storage reservoir 14 is sensed by the level control 85 which ad-
mits more liquid through: conduit 84 to tank 14 upon the
lowering of the supp]y therein. Thus, a substanna]ly constant
weight of liquid is maintained in storage reservoir 14.

Upon completion of the filling operation, the filled recepta-
cles are moved from beneath dispensing conduits 28 by a
levered piston-cylinder arrangement 86. Arrangement 86
comprises a cylinder 87 disposed behind and parallel to a
pusher bar 88. Cylinder 87 houses a pair of opposed piston
heads 89a and 89b joined to one another by rack 90 centrally
located within cylmder 87. Cylmder 87 is connected to source
of compressed air 74 by a pair of conduits 914 and 91b com-
municating with opposite ends of cylinder 87. A pair of sole-
noid control valves 92a and 92b are disposed within conduits
91a and 91b, respectively. Solenoid control valves 922 and
92b are energized alternately by timer 78 through conductors
94a and 94b, respectively, so that air under pressure from
source 74 is alternately supplied to opposite ends of cylinder
87 to alternately drive piston heads 89a and 89b inwardly, thus
reciprocating rack 90. Exhaust openings 95z and 95b, com-
municating with solenoid control valves, 92a and 92b, respec-
tively, are provided for venting air from cylinder 87 and con-
duits 91a and 91b.

Meshing with rack 90 is pinion 200 which has a first lever
202 fixedly attached at one ‘end thereto. First lever 202 ex-
tends rearwardly in the retract-position and rotates forwardly

10

25

30

35

40

45

55

60

65

70

75

6

as piston head 89a is driven inwardly to rotate pinion 200.
Pivotally attached to the distal end of the first lever 202 is
second lever 204 which is pivotally attached at its opposite
end to the approximate center of a guide plate 206. It becomes
apparent, therefore, that the rotation of pinion 200 causes the
recxprocatlon of guide plate 206 in a plane parallel to its long
axis.

Joining each end of guide plate 206 to each end of pusher
bar 88 are a pair of drive rods 208 extending forwardly of
guide plate 206. Thus, movement of guide plate 206 forwardly
and rearwardly causes a corresponding movement of pusher

. bar 88. Moreover, due to the employment of levered piston-

cylinder arrangement 86, the movement of pusher bar 88 ap-
proaches true sinusoidal motion. This type motion is most
desirable in the moving of filled receptacles since it is far
smoother and has a gently increasing and decreasing velocity.
When such motion is employed far. less liquid is spilled or
sloshed from the filled receptacles. i

While one lift platform 68 having one piston-cylinder drive
arrangement 69 is shown and described, it should be un-
derstood that lift platform 68 preferably extends the substan-
tial length of housing 11 under a plurality of dispensing con-
duits 28, and more than one piston-cylinder drive arrange-
ment may be provided to smoothly and efficiently raise and
lower lift platform 68. Moreover, pusher bar 90 preferably ex-
tends the length of housing 11 adjacent lift platform 68.

In addition, it should be understood that even though four
upper apertures 32 and four lower apertures 34 have been
shown, the present invention is not limited to a specific
number of apertures, but includes any grouping of apertures
designed to permit the quick, convenient and smooth transfer
of liquid to and from a container.

OPERATION -

When it is desired to fill receptacles, such as receptacles 96
with liquid from liquid storage tank 14, pump 15 is continu-
ously operated by a source of power, such as an electric motor
(not shown) so that pressure is created in pump exhaust con-
duit 19. First conveyors (not shown) are utilized to move a se-
ries of receptacles 96 onto stationary platform 160 immediate-
ly behind lift platform 68 and in front of pusher bar 88. Upon
energizing solenoid control valve 924, air under pressure flows
into one end of cylinder 87 of piston-cylinder arrangement 86
driving piston head 89a inwardly to rotate pinion 200 and
drive pusher bar 88 forwardly. Pusher bar 88 engages recepta-
cles 96 and drives them forwardly to a position upon lift plat-
form 68 so that the opening of each receptacle is disposed
dlrectly below a dispensing conduit 28. Timer 78 then deener-
gizes solenoid control valve 92a venting conduit 91a to the at-
mosphere and energizes solenoid control valve 925 so that air
under pressure drives piston head 895 inwardly thus rotating
pinion 200 and retracting pusher bar 88. First conveyors (not
shown) then move another series of receptacles onto stationa-
ry platform 160 where they remain until driven forwardly by
pusher bar 88.

Immediately after pusher bar 88 posmons the receptacles
96 upon lift platform 68, timer 78 energizes solenoid control
valve 76a so that compressed air communicates through con-
duit 75a from the source of compressed air 74 to the lower
end of cylinder 70, thereupon raising lift platform 68, and its
receptacles 96. As each receptacle 96 is raised in this manner,
the upper edge 98 of its opening or neck 99 engages the lower
surface of sealing ring 61 on slide valve 31 of its dispensing
conduit 28. Further movement of the receptacle 96 in an up-
ward direction causes slide valve 31 to move a corresponding
distance and position conduit 29 in communication with the
interior of receptacle 96. As slide valve 31 moves in an up-
ward direction with receptacle 96, lower elongate apertures
34 at the lower end of outer flow conduit 29 are exposed to
the interior of receptacles 96. Further upward movement of
receptacles 96 moves slide valves 31, against the bias of their
springs 65, until upper elongate apertures 32 intermediate the
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ends of outer flow conduits 29 are exposed to the interior of
containers 96. ' ‘

Timer 78 functions to pneumatically energize cutoff valve
21 as receptacle 96 is being moved in an upward direction so
that liquid in pump exhaust conduit 19 is allowed to flow into
fill manifold 20. The liquid in fill manifold 20 then flows
through filler tube 30 until it reaches opening 50, which is
below the upper elongate apertures 32 of outer flow conduit
29, where it encounters baffle 48. Baffle 48 tends to divert the
flow of liquid through dispensing conduit 28 in the direction as
indicated by the arrows 100 of FIG. 3. The flow of liquid as in-
dicated by arrows 100 produces a slight positive pressure at
the line of association between outwardly extending annular
flange 46 of filler tube 30 and the interior surface of outer flow
conduit 29. Consequently the liquid flowing through opening
50 is not exposed to and mixed with air flowing in through
aperture 32 of outer flow conduit 29.

Since a perfectly tight seal is not generated between flange
46 and the interior surface of outer flow conduit 29, a minute
flow of liquid upwardly therebetween may be generated. This
flow is actually quite advantageous to the overall operation of
the apparatus since it serves to cleanse the line of association
between flange 46 and outer flow conduit 29 without
noticeably lowering the quantity of liquid flow into the recep-
tacle. Of course, any liquid which does pass between flange 46
and conduit 29 is returned to the reservoir 14 through over-
flow chamber 45 and return flow conduit 37. The vast majori-
ty of the liquid then flows through the remaining length of the
outer flow conduit 29, toward nozzle 51 at the end thereof. As
the liquid progresses toward nozzle 51, the portion of the
liquid near the center of outer flow conduit 29 engages conical
surface 55 of deflector 52 and is diverted toward the upper
portion of lower apertures 34, as indicated by arrows 101'in
FIG. 4. Thus, conical surface 55 has the effect of directing the
liquid toward apertures 34 as it enters the vicinity of these
apertures. K

Timer 78 is constructed so that cutoff valve 21 is opened to
allow liquid to enter fill manifold 20 and flow through filler
tube 30 prior to the time nozzle 51 reaches. the bottom of
receptacle 96. Thus, liquid flows through nozzle 51 soon after
slide valve 31 exposes lower apertures 34 as the receptacle is
lifted over dispensing conduit 28.

When sealing ring 61 of slide valve 31 moves about upper
apertures 32 of outer flow conduit 29, the air present in con-
tainer 96 is free to flow through the overflow chamber 45
defined between filler tube 30 and outer flow conduit 29, and
through return flow conduit 37 to be vented to the liquid
storage reservoir 14. As the surface 102 of the liquid 104 in
container 96 covers apertures 34 of nozzle 51, the tendency of
the liquid flowing through nozzle 51, to generate froth or foam
on its surface 102 is substantially reduced. As surface 102 of
liquid 104 rises toward the opening $9 of the container 96, any
froth or foam present thereon will be forced through upper
apertures 32 and be vented back to liquid storage reservoir 14
through conduit 37. After the necessary time interval for
filling a receptacle 26, timer 78 deenergizes cutoff valve 21 to
stop the flow of liquid to manifold 28, and deenergizes sole-
noid control valve 76a so that the air pressure in the lower
portion of cylinder 70 is vented through exhaust opening 82a
to the atmosphere. As the air escapes from cylinder 70, plat-
form 68 and receptacles 96 are driven in a downward
direction by the introduction of air under pressure into
cylinder 76 above piston 71 whereupon sealing rings 61 of
slide valves 31 slide over apertures 32 of outer flow conduits
29, thus interrupting communication between the interior of
receptacles 96 and overflow chambers 45. At that point, timer
78 energizes cutoff valve 21 which interrupts the flow of liquid
to manifold 20. This places the interior of receptacle 96 in
communication with venturi throat 28 to start the volume ad-
justing operation. The liquid normally flowing to manifold 20
is then bypassed through venturi throat 24, through metering
valve 26, and back to liquid storage reservoir 14. The flow of
liquid thorough venturi throat 24 creates a vacuum in
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manifold exhaust duct 25 and fill manifold 20 so that the pres-
sure created by the column of liquid present in outer flow con-
duit 29 and filler tube 30 is offset, and the receptive volume of
receptacles 96 can be adjusted. When filling nonrigid recepta-
cles such as plastic milk jugs, regulation of the fill level is dif-
ficult because the sidewalls thereof bow out under the weight
of the liquid therein to change the receptive volume thereof.
Since the wall thicknesses of these receptacles vary from
batch to batch, the unregulated receptive volume of each
batch of receptacles varies, but a standard receptive volume
for each batch may be obtained by regulation of the metering
valve 26 which will cause the walls of the nonrigid receptacle
to contract inwardly in varying degrees to adjust the resulting
volume of the liquid in each receptacle 96 to a standard .
volume. Upon breaking the seal between sealing ring 61 and
upper edge 98, the walls of the nonrigid receptacle will then .
expand back to their normal position, creating a larger volume .
within the receptacle and allowing the fill level to drop to a
desired position. Moreover, adjustment of metering valve 26 .
allows a faster or slower flow rate through venturi throat 24 to
increase or decrease the vacuum drawn in fill manifold 20 and
compensate for the varying wall thicknesses of the receptacles
96. e

As receptacle 96 continues.to move in a downward
direction, sealing ring 61 eventually covers lower apertures
34, and comes to rest against annular seal 60 of end cap 58.
When sealing ring 61 reaches this position, the flow of liquid
through dispensing conduit 28 is terminated. As receptacle 96
is. moved to its full down position, dispensing conduit 28 is
fully withdrawn from the interior of the receptacle. Timer 78
then energizes solenoid control valve 924 to allow compressed
air from compressed air source 74 to flow through conduit 91a,
to one.end of cylinder 87, whereupon pusher bar 88 moves a
second series of empty receptacles 96 onto lift platform 68. As
this second series of receptacles:moves onto the lift platform,
they engage and discharge the first series of receptacles 96 off
the lift platform and onto a second conveyor (not shown)
which moves the filled receptacles to a position remote from
apparatus 10. Timer 78 then deactivates solenoid controi
valve 924 whereupon the air pressure present in cylinder 87
and its conduit 91a is vented through exhaust opening 95a to
the atmosphere, and then activates solenoid control valve 92b
to drive piston head 89b inwardly thus rotating pinion 200 and
retracting pusher bar 88. At this point, stationary platform
159 receives another series of empty receptacles 96 which
were positioned thereon by the first conveyor (not shown).

Referring now to FIG. 4, it will be noted that the liquid flows
over conical surface §5 toward apertures 34 so that the
velocity of the components of the liquid as it flows through
each opening is substantially uniform throughout the entire
length of the opening space, so that maximum effectiveness of
the openings is attained. This is in direct contrast to the flow.
characteristics shown in FIG. 6 where an open ended flow
conduit having no nozzle similar to nozzle 51 thereon, permits
a liquid to flow down through the conduit toward the bottom
of the receptacle. Upon reaching the bottom of the receptacle,
the liquid spreads in an annulus toward the sidewalls of the
receptacle. The liquid flows generally over the bottom surface
of the receptacle and then tends to climb the walls of the
receptacle so that a circular turbulence is maintained in the
body of the liquid within the receptacle. The liquid flowing
down through the conduit adjacent the interior wall surface of
the conduit tends to maintain its direction of velocity until
urged outwardly into the space within the receptacle by the
liquid flowing near the center of the conduit which is diverted .
outwardly by contact with the bottom of the receptacle. Thus,
the particles of liquid flowing through the conduit tend to
wedge themselves together to form a high-pressure zone X
near the bottom of the receptacle so that the rate of flow of
the liquid is increased at this point, further contributing to the
high velccity, turbulent flow within the receptacle. As the
liquid flows in this manner, it tends to entrap any air bubbles
already entrained therein within the body of the liquid present
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in the receptacle, and the, turbulence of the hquld near its sur-
face within the’ recepta
above the liquid. :

A‘_tends to entrap and engorge the air. ..

The nozzle shown in FIG. 4 is.constructed to overcome the .

above descnbed shortcommgs and tengs to prevent a speedup
~ of liquid flow at the bottom of the receptacle. Furthermore,

"the liqutd is preferably dlscharged from the nozzie 51 through -

four apéitures at 90° intervals about outer flow conduit 29 so,
that the liquid spreads ‘withiri | receptacle 96 in a lateral
direction as well as in a vertical direction. ‘The addition of the

lateral direction of flow of the liquid within receptacle 96 con-

tributes to the dissipation of the vertical swirling effect illus-

trated in FIG. 6 so that the entrapment of air within the hquldh

is minimized:

Attention is invited to the fact. that the various components. ..,

10

of the apparatus herein disclosed are constructed so.that they... ‘

may bé automatically cleaned when the system is not. in use..
For 'instance, when the dtspensmg function  has. been
iquid storage reservoir 14 is.
partially filled with a cleansmg liquid and the pump, 15 ener-,

completed for a perrod of tine,

gized to pressurize the System W] th e ‘cleansm«7 hqmd The

timer 78 is energized in the normal ‘manner, and the system is .
operated without containers 96 bemg placed on platform 68.

While lift platform 68 will function as normal, the absence of

receptacles 96 thereon will allow slide valves 31 to remain in.

their down or closed posmon Thus, when. cutoff valve 21 is

20

25

‘operied so. that manifold 20 is filled with. cleansmg solutton, o

the cleansing liquid will flow downw dly. through each ﬁller
tube 30, through the lower pomon each outer. ﬂow condurt
29, out through each group of lo

: 30 s
a) rtures 34, into ‘the an- .

nular spaces 64 defined between outer flow conduxts 29 and
slide valves 31, upwardly to and through each group of upper, .

apertures 32 of outer flow conduit 29, through each overflow

chamber 45 deﬁned between each le tube 30 and outer

35

flow conduit 29, through ‘each return flow- conduit 37 ‘and. |’
back into each storage reservoir 14. When cutoff valve 21is.

deenergized to terminate commu,
haust conduit 19 and fill manif
flows through manifold bypass ¢
meter valvé 26, and back to fiqu

20, the cleanmg solution
! venturi throat 24,
storag Teservoir 14 Thus;

a vacuum is applied through mamfold exhaust duct 25 50 that .

the cleaning solution flows through these elements, After the

apparatus has been cycled in this manner, receptacles 96 may
be placed on lift platform 68 so.that the receptacles will be-

filled with the cleansing solution, Thus, end caps 58 and their
seals 60, and the lower surface.of seahng rings 61 of slide

ation between pump ex-

40

va]ves 31nwrll be contacted and cleaned by the cleanmg solu- .,

tion.
As’is shown in FIG. 3 and previously discussed, the radially

outwardly extending ﬂange 46 at the’ lower end of ﬁller tube .

50

30 forms a leaky seal with the mtenor surface of outer flow -

conduit 29 so_that hqurd leaks past these surfaces. Thus, the |

pressure | created in the cleaning s uiti s‘rt flows . through
each openmg 50 of each filler tube 30, agamst each bafﬂe 48,

55

causes the’ ¢leaning solution to leaK past these surfacesr Whrle -

this leakage does not causé a srgmﬁcant drop in flow rate dur-.

ing the normal dispensing operatlon d urmg'the cleanmg cycle
the surfaces of all elements in, thls vrctmty are thoroughly
cleaned.

As shown in FIG. 5 and previously discussed, lip 44.of filler. -

tube 30 forms a leaky. seal with outer flow conduit 29 which
permits 'a small flow hqurd between 44 and the interior
surface of annular’groove 38. “Thus, as, the’ cleansmg liquid

60

65

flows through each spout 40 extending from fill manifold 20, a .
small ’portion of the | cleansmg Tiquid passes through and .
around each fine of engagement between lip 44 and annular. .

groove 38, Thus, all the surfaces assocxated with this connec: .
70

tion ‘between "each ﬁller tube 30 and flow conduit 29 are
thoroughly cledned. '

If it is desired 1o mspectvor further clean slide valve 31, end
be remo of outer flow conduit
29 by merély unscrewing it shank 56, whereu-
pon shde valve s ides’ off _the en of outer. flow condult 29.

75

10. -

The ease with which slide valve 31 is removed from outer flow
cond i 2_9 axds in replacmg shde valves dunng the dispensing
operatron For instance, if the sealing rings 61 or 62 at the -
ends of slide valve 31 or the annular seals 60 on the end caps
58 are detemuned to be :defective. during the dispensing
operatlon, the apparatus can be temporarily deenergized, end
cap 58 removed, slide valvye‘ 31 removed from the end of outer
flow.conduit 29, and another slide valve 31 positioned thereon
as a replacement, or another end cap 58 screwed onto shank
56. A replacement.of this nature would probably. require less
than one minute’s shutdown time of the apparatus. While the
stide valve 31 and.end cap 58 are. easily replaced, their seals
are, sxmple m constructron and easy to replace. Thus, if sub-;
stitute. shde valves.or, end _caps 58 are not available, seals 60, -
61 or 62 can be easily replaced with a minimum of shutdown -
time. requlred of the apparatus..

It should be noted that if a: smaller number of receptacles..

are conveyed to the apparatus than there are filling stations ;.

present.on the. apparatus, when platform 68 is raised, those - .
réceptacles 96 present on platform 68 will be filled; however;
the absence ofa receptacle 96 on one portion of the platform ..
will,not functton to. mterrupt the operatlon of the machine ner -
cause the machine to malfunction since the slide valve nor- .
mally associated witha receptacle on that portion of the plat-
form.will merely remain in its down or closed position and the ..
ltqurd circulated through filler tube 30 and the lower portion
of outer flow:conduit.-29 will merely recirculate back through
the annular space 64, deﬁned between the interior surface of
slide, valve 31 and the extenor surface of outer flow conduit
29, through upper. apertures 32, through overflow chamber 45
defined between the outer surface of filler tube 30 and the in-
terior surface of outer flow:conduit 29, through return flow .-
condurt a7, ‘and back mto storage reservoir 14. Thus, no liquid;
will. leak .01 otherwrse be wasted in-the operation of the ap- ;
paratus and the apparatus will function normally with respect .-
to the receptacles present.on platform 68.
While the apparatus. herein disclosed has been specrﬁcally e

constructed to fill one, ga.llon jugs.with milk, it should be un-
derstood that both rrgtd and.nonrigid receptacles of different . --
" sizes and shapes: can ‘be. filled :with.similar apparatus adapted -...
to the partlcular conﬁguratxon of the receptacles. Further-.. ..

more, the liquid flowing through the system can be other than -

milk, It is. antrcrpat’e‘_d. that:any liquid of normal viscosity. and ;-
v properties can be handled by the system. It should be noted,; . -

however, that the -apparatus herein disclosed is. particularly .
adapted to handle liquids that normally froth or foam when,
moved with.a, turbulent ﬂow . Of course, liquids that do not -,

norrnallyl froth or foam durmg turbulent flow can also be han- .-~

dled by, the apparatus herein disclosed.

While the apparatus herein disclosed has stations for filling .
five: receptacles at.a time, it should be understood. that- the - -,
scope.of this invention should not be limited to the number-of - -

stations-illustrated, Furthermore, while a particular electrical .. -

control cxrcurt has been dlsclosed in conjunction with pneu- ;-
matic, controls, it should be understood that platform 68 and .-

pusher bar 90 may, be electrxcally controlled or that cutoff ;...

valve_ 21 may be electrtcally or. hydraulically .controlled. ;
Furthermore, while a particular timing sequence has been dis- : .

closed it is not beyond thé scope of this invention to vary the - - .

timing of operation of the various components disclosed. For +-

_ instance, the system» .will operate properly when cutoff valve ;:...
. 21is opened ‘before a receptacle 96 moves slide valve 31-inan, ...
upward ¢ direction,.of course,. when the apparatus functions;in : -
this manner, lquId flows through nozzle 51 of outer flow con-. ;.-
duit 29. under a full head of. [pressure as soon. as lower aper- :--
tures, 34 .are uncovered by sealing rings 61. Whlle this may - -
shghtly increase the foam .and froth encountered on the sur- -
face 102 of the- Jiquid. 164 within the receptacles 96, the recep- .-

tacles will be filled at a faster rate. Since the foam and froth -

. are expelled from the receptacles. as the liquid.rises-therein, -

the presence.of the extra foam orfroth is insignificant. ..

In the instance .where. rigid teceptacles are to be filled 80 1
that the level of. ltqurd therein is to be drsplaced substanually v
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at or near the upper edge 98 of the receptacle opening 99, the
adjustment of metering valve 26 is relatively inconsequential.
As dispensing conduit 28 is removed from receptacle 96, a
vacuum is created within the receptacle sufficient to over-
come any vacuum created by venturi throat 24. Thus, liquid
within dispensing conduit 28 is drawn into the receptacle to
fill it completely. Furthermore, apertures 34 are covered by
slide valve 31 penultimate to the breaking of the seal between
sealing ring 61 and the upper edge 98 of the receptacle so that
no dripping occurs,

If the froth or foam encountered with the receptacle 96 is
excessive, due to temperature conditions or the particular sub-
stance being dispensed, timer 78 may be adjusted so that cu-
toff valve 21 is held in an open position an extended length of
time so as to overfill the receptacle, which has the effect of
driving the froth and foam, and a smaller portion of the liquid
dispensed into the container through upper apertures 32 of
the outer flow conduit 29, This causes not only the froth and
foam to be removed from the receptacle, but also a portion of
the liquid at or near the surface 102 of the liquid 104 to be ex-
pelled. Under normal circumstances, the liquid at the upper
end of the receptacle will have entrapped therein a propor-
tionately greater amount of bubbles, froth and foam. Thus,
this aerated portion of the liquid is actually driven from the
receptacle and returned to the reservoir. -

It will be obvious to those skilled in the art that many varia-
tions may be made in the embodiment chosen for the purpose
of illustrating the present invention without departing from
the scope thereof as defined by the appended claims.

I claim:

1. Apparatus for filling a flexible walled container with a
liquid comprising:

means for introducing said liquid into said container,

means for controlling the resulting volume of said liquid in

said container by adjusting the receptive volume of said
container;

means for sealing said container during the filling thereof;

said volume control means adjusting the receptive volume

of said container by selectively adjusting the pressure ex-
erted within said container by said liquid; and
said volume control means including venturi means in com-
munication with said liquid in said container, and flow
control means for selectively controlling the flow of said
liquid through said venturi means to selectively adjust the

- pressure exerted on the walls of said container by said
liquid.

2. Apparatus for filling a flexible walled container having an
upwardly directed mouth portions through which liquid is in-
troduced comprising:

a hollow member having discharge means selectively posi-

tionable in communication with the interior of the con-
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tainer; :
filling means selectively connectable to said hollow membe
to force the liquid into the comtainer through said
discharge means;
regulating means selectively connectable to said hollow
member and in communication with the interior of the
container through said discharge means to adjust the
pressure exerted within the container by the liquid and
hence the resulting volume of the liquid in the container;
and o

said regulating means including a venturi member defining a
reduced diameter throat selectively connectable to said
hollow member and flow control means operatively con-
nected to said venturi member to control the flow of the
liquid through said throat and thus the pressure exerted
on the interior of the container by the liquid.

3. The apparatus of claim 2 wherein said hollow member
has venting means selectively positionable in communication
with the interior of the container through the mouth for selec-
tively venting the interior of the container.

4. The apparatus of claim 3 further including sealing means
for selectively sealing the open mouth of the container during

the filling thereof. . . . .
5. The apparatus of claim 4 wherein said sealing means in-

cludes valve means for selectively placing said venting means
in communication with the interior of the container while said
filling means is connected to said hollow member.

6. The apparatus of claim § wherein said discharge means
are vertical slots defined through said hollow member and said
hollow member is stationary, and further including means for
moving the container with respect to said hollow member and
into engagement with said sealing means.

7. A method of filling flexible walled containers with a
liquid comprising the steps of:

a. introducing liquid into said container;

b. venting said container to the atmosphere while filling;

c. selectively sealing said container; and

d. subsequently adjusting the pressure exerted on the walls

of said container by said liquid to adjust the receptive
volume of said container and thus the resulting volume of
said liquid in said container.

8. Apparatus for filling a flexible walled container with a
liquid comprising:

a. means for introducing liquid into said container;

b. means for venting said container to the atmosphere while

filling;

¢. means for selectively sealing said container; and

d. means for adjusting the pressure exerted on the walls of

said container by said liquid to adjust the receptive
volume of said container and thus the resulting volume of
said liquid in said container.



