OFFICE DE LA PROPRIETE

INTELLECTUELLE DU CANADA "".

OPIC CIPO

PROPERTY OFFICE

(72) Zenger, Richard D., US

(12) (19) (CA) Brevet-Patent

(CANADIAN INTELLECTUAL

(11) (21) (C) 2,080,910

86) 1991/04/19
87) 1991/10/20
45) 2000/06/20

(73) AMERICAN NATIONAL CAN COMPANY, US

51) Int.C1.°> B65B 31/04, B65B 55/18
30) 1990/04/19 (513,096) US

54) SYSTEME DE REMPLISSAGE DE RECIPIENTS DE GAZ
LIQUEFIE A CAPTEUR D’ESPACE LIBRE
54) HEAD-SPACE CALIBRATED LIQUIFIED GAS DISPENSING

SYSTEM

14 ” CONTROLLER ] 4 o0
{/ g 4 18 |
. ' -
FiLL HEAD~SPACE LIGUIF !ED’F_J,&; CONTAINE
E’m‘sora l SENSOR [ GAS 20 Passssggﬁ
' 307 % 40 g SEN j s
. CONTAINER S
5 SEAMING J BN 1 i | "
STATION — /k,%

(57) Dans un systeme d’introduction de gaz liquéefie dans
des récipients remplis, en une chaine continue de
remplissage de recipients (10), 1"apport de gaz liquetie
introduit dans chaque récipient est dose selon le volume
d’espace libre du récipient individuel. Le systeme (10)
consiste a mesurer en-ligne le volume d’espace libre de
chaque recipient rempli et a transmettre cette mesure a
un regulateur (28) qui peut regler le dosage de gaz
liquetie devant €tre introduit dans chaque recipient
individuel. Selon une variante de ['invention, le volume
d’espace libre de chaque récipient est mesure et une dose
de gaz liquéetie est fournie au récipient s’1l se situe dans
les limites de sur-remplissage et de sous-remplissage
predéterminees. De préference, un récipient qui se situe
hors de ces limites est rejete avant la fermeture €tanche.
Le systeme permet aussi de mesurer la pression mterne
de chaque recipient apres la fermeture, et cette mesure
est auss1 communiquee a 1’element de régulation de sorte
que l’¢lement puisse apporter des rectifications de
dosage supplémentaires et puisse effectuer le rejet de
recipients mcorrectement pressurises.
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(57) A system for introducing liquefied gas into filled
contamners 1m a continuous contamer fill line (10),
wherein, the dosage of liquetied gas dispensed 1nto each
container 1s calibrated to the individual container’s
particular head-space volume. The system (10) includes
measuring the head-space volume of each filled
container 1n-line and communicating that measurement
to a controller (28) which can adjust the dosage of
liquetied gas to be dispensed to each ndividual
container. In an alternate embodiment, the head-space
volume of each container 1s measured and a dosage of
liquetied gas 1s delivered to the container if 1t 1s within
preset over-fill and under-fill limits. Preferably, an out-
of limit container 1s rejected before sealing. The system
also provides for measuring the internal pressure of each
container after sealing, which measurement 1s also
communicated to the controller so that the controller can
make additional dosage corrections and can direct the
ejectment of improperly pressurized containers.
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A system for introducing liquified gas into filled containers in a continuous container fill line (10), wherein, the dosage of
liquified gas dispensed into each container is calibrated to the individual container's particular head-space volume. The system
(10) includes measuring the head-space volume of each filled container in-line and communicating that measurement to a con-
troller (28) which can adjust the dosage of liquified gas to be dispensed to each individual container. In an alternate embodiment,

the head-space volume of each container is measured and a dosage of liquified gas is delivered to the container if it is within pres- |

et over-fill and under-fill limits. Preferably, an out-of-limit container is rejected before sealing. The system also provides for mea-
| suring the internal pressure of each container after sealing, which measurement is also communicated to the controller so that the
controller can make additional dosage corrections and can direct the ejectment of improperly pressurized containers.
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HEAD=-SPACE CALIBRATED LIQUIFIED
GAS DISPENSING SYSTEM

DESCRIPTION

Technical Field
The present invention relates

generally to the addition of liquified gas to
filled containers to produce selected

5 - container pressures after éealing and |
particularly relates to a method and apparatus

‘ . .
v 4 '
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to calibrate liquified gas dosages to

individually measured container head-space
volunmes. -

Background of the Invention
5 In the manufacture of metal cans,

the gauge of metal used is dependant upon the
product which is to be filled in the can. For
instance, soft drinks are filled in aluminum
cans that have thin side walls while hot

10 - filled juices are packaged in cans that have
thick side walls that may be beaded. 1In

recent years, the addition of small amounts of

a liquified gas, usually nitrogen, to filled

containers before sealing them has been widely
15 practiced to pressurize the sealed cans. For

example, U.S. patents 4,407,340 (Jenson, et

al.) and 4,482,767 (Yamada) discloses such
process. |

The'pressurization of cans provides

- 20 - for added crush and stacking strength for thin
walled cans and avoids paneling in hot filled.
contalners where product cooling causes vacuum
pressures within a can. Thus, in a properly
pressurized can, the can walls and end panels

25 ' can be appropriately down gauged in relation
tTo the addéd strength.

The amount of liquified'gas added to
a container and the head-space volume above
the product filled into the container are
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critical elements in determining the resulting
internal pressure of,a‘container upon
expansion of the liquified gas. Also, the
temperature of hot filled products effects the
internal pressure after cooling, according to
Boyles law.

Conventionally, the dosage of
liquified gas dispensed into a container is
based on an average expected fill level of the
containers in a continuous fill operation.
Using this method, any variation in head-space
volume due to variations in fill level would
cause under and over pressurized containers.
More recently, U.S. patent 4,662,154 was
lssued to Hayward. Hayward teaches the art of
providing a closed loop control circuit
between a liquid nitrogen dispenser and a
pPressure detector. The average internal
pressure of recently sealed containers is
monitored to adjust the dosage of ligquid
nitrogen added to containers being presently
dosed. Containers not meeting the preset
pressure range may be rejected.

- Problems of uniform pressurization
still remain using this method due to basing
the dosage on the averagé pressure of already

'sealed containers. For example, whether the

head-space volume is high or low, it will
receive a dosage based upon an average head-
space-volume of containers previously sealed.



10

15

20

23

WO 91/16238

PCT/US91/02718

2080910

Therefore, the range of contalner pressures
can still vary widely.

-Additional problems are caused by
the fact that container pressure is the only
monitored dosage criteria and by the fact that
contalner pressure is measured after a
container has already received a dosage and is
sealed. This after-the-fact detection can

result in high spoilage rates when there are
sudden variations in product fill level. These
sudden variations will not be detected until
after the containers are sealed. Even more

spoilage may result because the detection and
correction of improper dosages is slow due to
the averaging process. Contaliners must
continue to be incorrectly dosed untll the
average values detect fluctuation.

summary of the Invention

The head-space volume calibrated
lqulfled gas dispensing system (HSCLGDS) of
the present invention provides for on-line
dosage calibration of a liquified gas

automatically adjusted to deliver a dosage to
each container which corresponds to the

container's individually measureqd headwspace

volunme.
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The HSCLGDS generally includes an
empty container in-feed station, a continuous
contalner conveying system, a container
product fill station, a container head-space
sensing station, a liquified gas dispensing
station, a container sealing station, a
container internal pressure sensing station, a
discharge conveyor and a reject apparatus.

The system provides for the on-line
measurement of the head-space volume of each
contalner after it has been filled with
product and before the addition of liquified
gas. The head-space volume measurement is
communicated to a main controller which sends
an appropriate contrel signal to the liquified
gas dispenser so that the dosage of liquified
gas delivered to each'container cofresponds
directly to its individually measured head-
space.

With dosages being exactly
correlated to the individually measured
requirements of each container, very uniform
pressure ranges are obtained as opposed to

dosages based on expected fill levels or
after-the~fact average measurements.

Therefore, containers can be down gauged as

‘they will not be required to accommodate a

wide pressure range. Furthermore, the system
achieves lower spollage rates which are
conventionally attributable to improperly

4 A A
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pressurized containers, because the system

detects fill variations before containers have
recelved a dosage of liquified gas and the
dosages can be adjusted correspondingly.

The HSCLGDS of the present invention
further provides for measurement of the

internal pressure of each container after

sealing. Any improperly pressurized container

1s automatically rejected if over or under
10 pressurized.

According to another aspect of the
invention, the container internal pressure
measurement 1s also communicated to a main
controller which utilizes the pressure

15 measurements to make internal signal

adjustments so that current dosage adijustments
for head-space volume are additionally
corrected for recent dispensing performance.
This method of making separate
20 adjustments for individually monitored head-

space volume and dispensing performance
achieves even more process control resulting
in an even narrower range of pressure

variation and lower spoilage rate.

25 Another aspect of the invention

provides that no dosage will be delivered to a
container which exceeds a preset high or low
fill limit. Optionally, when such a £ill
condition is measured, the container can be
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rejected before it reaches éﬁé’Séalﬁhg'
operation. This further reduces spoillage.

" Rejection of containers in this
manner also provides an alternate form for
improved fill-line control where an individual
adjustment to the dosage of the liquified gas
to each container is not desired or is done in
accordance with conventional average dosing
methods. Specifically, an alternate
embodiment of the present invention provides
that on-line measurement of each container's
head-space volume is measured after filling.
The measurement is communicated to a |
controller which has preset over- and under-
fill limits. A container having a measured
over- or under-limit head-space volume is
rejected from the continuous-fill line instead
of seaming. Optionally, in such an event, the
controller will communicate to the liquified
gas dispenser so that no dosage of liquified
gas will be dispensed to the out-of-linmit
container. Such a container may be rejected

before or after the sealing operation, as
desired.

Other advantages and aspects of the
invention will become apparent upon making
reference to the specification, claims, and
drawings to follow.
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Brief Degcription of the Drawihgs

FIG. 1 i1s a schematic view of the
head-space calibrated liquified gas dispensing
system of the present invention: '

FIG. 2 1s a chart depicting the
relationship of internal container pressure
feed-back adjustments to head-~space volume
adjustments in a preferred embodiment of the
present invention; and,

FIG. 3 1s a schematic view of a
modified form of the system shown in FIG. 1

like components have identical reference
numbers.

4

Detailed Description of the Invention
While this invention is susceptible

of embodiment in many different forms, there
is shown in the drawings and will hereinfbe
described in detail a preferred embodiment of
the invention. The present disclosure is to
be considered as an exemplification of the
principles of the invention and is not
intended to limit the broad aspect of the
invention to embodiment illustrated. For
example, the preferred embodiment discloses a
continuous f£ill line for a two-piece metal
container, such as for beer. and beverage
packaging.' However, the present inventibn
contemplates applicability to any filling
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process where the addition of liquified gas to
a container is desired.

" Referring now to the drawings,
FIG. 1 shows a schematic view of a preferred
embodiment of the head-space calibrated
liquified gas dispenser system of the present
invention, generally referenced by 10.

FIG. 1 discloses the system as
schematically configured in a conventional
continuous metal container filler line
utilizing liquified gas, commonly liquid
nitrogen, to pressurize containers. In the
broad aspects of the invention, a continuous
line of equally spaced metal containers C
progress 1ln sequence along an empty container
in-feed conveyor 12 moving in the direction
indicated by arrow A, to a container fill
station 14, a container head-space volume
sensor 16, a liquified gas dispensing sfation
18, a container seaming station 20, a
container internal pressure sensor 22, and
then to either a discharge conveyor 24 or a
reject conveyor 26.

| Container £ill station 14 is a
conventional COntéiner £filling apparatus ahd
can be in the form of a beverage fill

- apparatus or a hot filling apparatus such as

for juices. After a container C has been
filled, the container moves along conveyor 12
to the container head-space sensing station

16. Station 16 is located a suitable distance
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from the liquified gas dispensing station as
will be further detailed below.

- The head-space volume of a filled
container C is then measured as a function of
£ill height to total container height. The
head-space volume measurement is then

communicated to a controller unit 28. The

container C is then sequenced into position at
station 18 to receive a dosage of ligquified
gas. Controller unit 28 then sends an
approprliate control signal to a liquified gas
dispenser output apparatus 30 to affect the
delivery of liquified gas to the container in
a dosage which is relative to the individually
measured head~space volume of the container;
Preferably, the controller 28 is
provided with predetermined limits in the
event a container £fill level has varied so
much as to make dosing improper. For ekample,
if a container is filled below the industry
standard content level, then it will be
rejected for that reason and there is no need

to dose the container. Likewise, if a

container 1is grossly over-filled, then dosing

may be unnecessary and, in fact, could cause a
dangerous level of i1nternal pressurization.

Preferably, in the gross over-fill situation,
the controller 28 will effectively'deliver a
zero dose, whereas in the‘gross under-£f1ill
situation, a limit would be triggered to
prevent a dosagelcycle.

.....

00000
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After addition of the liquified gas
to a container C, as is conventional, the
container is quickly sequenced into seaming
station 20 where the container is closed in a
conventional seaming operation. The closed
container C 1s then sequenced into container
pressure sensing station 22 which is suitably
located in relation to seaming station 20 as
will be disclosed below. Each container is
measured to determine its internal pressure by
a conventional sensing apparatus such as a
contalner surface deflection sensor. The
container internal pressure measurement is
then communicated to controller 28. If a
container has been measured to be over or
under pressurized, controller 28 sends an
appropriate signal to a conventional discharge
conveyor reject apparatus 32 to route an
improperly pressurized container to a réject

~track 26. If the container is properly

pressurized it is conveyed down discharge
track 24. It will be appreciated that this
process will also ‘detect seamer malfunctions
and reject containers with faulty ends.

In a preferred embodiment, the
controller 28 utilizes the container internal
pressure measurement of récently sealed
containers to make further adjustments
cooperative with the head-space volume
adjustment communicated to liquified gas
dispenser output apparatus 30.
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2{) FIG. 2 illustrates the feed back
relationship of the container internal
pressure measurement to head-space volume
measurement adjustments. Lines M, M' and M"
5 of FIG. 2 do not attempt to depict the actual
mathematical function which describes the
relationship between head-space volume and
dosage. FIG. 2 merely illustrates the
relative relationship of container pressure
10 measurements used as feed-back input to maké

further refined adjustment to a dosage as
determined by head-space volume.

As an example, for any given head-
space volume measurement X there is a
15 corresponding appropriate liquified gas dosage
' Y as determined from line M. The position of
line M is initially a function of the _
Characteristics of the gas used, the-product
filled into a container and the desired
20 resulting internal container pressure.
If, for example, controller 28 has
received a container under-pressure |
measurement, controller 28 can adjust line M
to a line M'. After correction, in this
25 | | example, aﬁy'given head-space volume X will
~ then result in higher dosage, Y'. Line M"
illustrates a feed-back correctlon from over
pressurized containers which result§ in a
dosage YY" for the same head~space volume
30 measurement X. Thus, next sealed containers
will receive a dosage that not only reflects

their individually measured head-space volume
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but also is corrected for recent dispensing
performance.

- Referring again to FIG. 1, container
£fi1ll station 14 is a conventional multivalve
container filling apparatus for filling either
beverage or hot fill materials.

Head-space volume sensing station 16
is preferably a Gamma 101™, Quantitative Valv-
Chek™, fill level monitor marketed by Peco
Controls Corporation. The monitor is
schematically represented as having a

container sensing head 34 and an intermediate
control unit 36 for intermediate control of
and communication with the'sensing head 34.

Sensing head 34 utilizes gamma
radiation absorption characteristics to
measure the fill level of a container. The
sehsing head is suitably mounted over the top
of conveyor 12. The configuration of tﬁe
sensing head provides a sampling window which
each contalner passes through for in-line
sampling. |

Intermediate control unit 36 is
microprocessor controlled and is equipped to
communicate with controller 28 via standard
RS~232 communication cable. The unit receives
sampling data from sensing head 34 and employs
statistical routines utilizing a large number
of measurements to calculate the fill volume
of a container to an accuracy of +0.01 ounce.
The monitor can measure the £ill volume of up
to 2,400 containers per minute. |
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The monitor is conventionally used
to monitor f£ill level of contalners so as to
maintain quality control over container fill
level. The manner in which the monitor
functions may be better understood by
reference to U. S. Patent No. 4,691,496,
granted September 8, 1987 to Anderson et al.

and by reference to the product brochures and

technical manuals published by Peco Controls
Corporation. |

Sensing head 34 can be located at a
point upstream from the liguified gas
dispenser so as to measure the container head-
space volume of the next container to receive
a dosage of liquified gas as schematically
lllustrated in FIG. 1. In other embodiments,
the sensing head 34 may also be located at any
sultable position upstream of the ligquified
gas dispenser. Delivery of the appropriate
dosage to.the correct,container'may be
achieved by a timing relationship. In that
instance, for example, controller 28 stores
the head-space volume measurements and
delivers the appropriate dosage at a time
determined by the distance from the sensing
head 34 to the liquified gas dispenser output
30 and the speed of the conveyor 12.

Liquified gas dispensing station 18
is preferably a Linpulse™ dispénser, marketed
by AGA Gas, Inc. (U.S. Patent No.4,862,696)
The Linpulse™ dispenser is schematically
represented in FIG. 1 as having a liquified
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gas storage and monitoring apparatus 38 and a
liqﬁified gas output a@paratus, generally
referenced by 30. Output apparatus 30
preferably includes a positive displacement
dosage pump 40 and a servo or stepper motor
42. The stroke of pump 40 1s controlled by a
stop (not shown) that defines the volume of
licquified gas dispensed. In a preferred
embodiment, the stroke displacement is varied
by servo motor 42, such as the brushless Servo
6000 marketed by EG & G Servo, which is
cooperatively linked to the stop. Servo motor
42 positions the stop in sequence according to
a signal from controller 28. '

It should be appreciated that other
types of liquified gas dispensers can be used
ln accordance with the present invention. For
example, the controller 28 can provide a
signal to vary the amount of time a dosége

‘valve remains open depending on the measured

head-~space volume of a filled container.
Examples of such dispensers are disclosed in
U.S. Patent Nos. 4,407,340 and 4,583,346.

The liquified gas dispenser output
30 is positioned over conveyor 12 and
liquified gas dosages are dropped into filled
contaliners as they are sequenced beneath.'

Container seaming station 20 is a
conventional container closing apparatus such

as a double seaming apparatus for beverage
packaging.
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FIG. 1 discloses 1in schematic that
container internal pressure sensing station 22
includes a contaliner internal pressure sensing

head 44 and an intermediate control unit 46

5 eqquipped for intermediate control of and
communication with sensing head 44. Sensing
station 22 1s located at a point far enough
downstream from the seaming station 20 so that

the internal pressure of the closed containers
10 has stabilized at a constant value.

Sensing station 22 is preferably an
ADR-50™ proximity sensor, marketed by Food
Instrument Co. The proximlity sensor is
designed to sense container end deflection in

15 relationship to the double seam of the
container by use of a differential
transformer. This end deflection is caused by
the expansion of the liquified gas upon
temperature equalization within the container.

20 | The ADR-50" proximity sensor 1is capable of

| detecting 0.005 inch variation in end
deflection from the seam edge to the end check
point as a can passes under the sensing head
44. A similar prox mity sensor is disclosed

25 in U.S. Patent No. 3,802,252.

In other embodiments, the
intermediate contreoller 36 can send a signal
directly to reject apparatus 32 to divert
under or over pressurized contaliners rather

30 | +than having the feject signal being sent from
controller 28. The manner in which the. ADR-50
functions may be better understood by
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reference to the technical literature’
published by the manufacturer.

The HSCLGDS can be adjusted to
process thin walled metal containers, glass
containers and plastic containers. In the
processing of containers other than metal
closures, a preferred means for measuring
lnternal container pressure is an optical
sensing device such as marketed by Dolan-
Jenner. With the optical device, container
closer deflection is measured by containers
passing in-line through a reference beam of
light. Deflection is sensed by a fiber optic
receiver. o | “

Controller 28 is a computerized
control device which is preferably integral
with an overall filling line monitor and
control system such as an Apache® control

system, marketed by the Assignee of the
present invention. |

Figure 3 discloses an alternate
embodiment of the invention wherein a reject
apparatus 48 is interposed between the head-
space sensor 16 and the liquified gas
dispenser 18 on the continuous container feed
line 12. In this embodiment, ﬁhe controller
28 has preset limits for over- and under-f£ill
levels. The controller 28 communicates a

signal to the reject apparatus 48 to eject a
container C when the head-space volume

(measured by head-space sensor 16) of the
container is not within the preset limits.
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The individual container is then sent down an
inspection conveyor 50, which is positioned
sufficiently upstream of the seamer. |
It will be appreciated that this
5 ~ alternate embodiment provides for improved
performance over conventional continuous fill
lines even if the dosage is not varied for
each container. For example, this alternate
embodiment will provide improved performance
10 where the dosage is merely adjusted based on
average pressure measuréments of previously-
seamed containers or where no dosage
adjustments are made. Spoilage is reduced by
not'seaming containers which are not within
15 the preset limits for head-space volume.
Opticnally, the controller 28 also |
communicates a signal to the liquified gas
dispenser 18, which results in no liquified
gas being dispensed for that container.. This
20 conserves ligquid nitrogen. |
While the invention has been
described with reference to a preferred
embodiment, it will be understood by those
skilled in the art that various changes may be
25 made and equivalents may be substituted for
elements thereof without departing from the
broader aspects of the invention.
For example, the liquified gas can
be other than nitrogen, such as carbon
30 dioxide. Also, the invention contemplates
improved fill line performance in the filling
of any kind of containers (such as plastic or
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glass) where the addition of liqui 1ed.gés to
the container is desired.

It 1s also intended that broad
claims not specifying details of a particular
embodiment disclosed herein as the best mode
contemplated for carrying out the invention
should not be limited to such details.
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1. A method for introducing
liquified gas into filled containers in a
continuous container filler line, comprising:
measuring the head~space volume of
5 each container after filling;
communicating the head-space
measurement of each container to a responsive
means for controlling the output of a
liquified gas dispenser; |
10 adjusting the'output of a liquified
gas dispenser relative to the measured head-
space volume so that each container receives a
dosage of liquified gas relative to its
measured head-space volume and so that each
15 individual filled container will produce a
' selected desirable internal pressure after the
container 1is sealed:; |
dispénsing the liquified gas into
the container after dispenser output is
20 adjusted: and

sealing the container.
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2. The method of Claim 1,

including -the further steps of:
measuring the internal pressure of

the sealed container;

5 communicating the internal pressure
measurement to a means to reject containers
from a continuous container discharge line so
that any container which 1s over or under
pressurized will be selectively ejected from

10 the discharge line.

3. A method as defined in Claim 2,

- - . —

which includes:
communicating the measurement of the

internal pressure of the sealed containers to
5 the means for controlling the output of a
liquified gas dispenser; and, _ |
adjusting the responsive means for
controlling so that the dosage to the next
containers can be corrected in response to any
10 - measured ovér br“under pressure 1in recently
sealed containers simultaneously with the
adjustment for each containeris individually

measured head-space volume.
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4. A method for introducing
liquified gas into filled containers in a
continuous container filler line, comprising:
providing a means for controlling an
output of a liquified gas dispenser;
providing the means for controlling
with an over~fill and an under-fill limit;
measuring the head-space volume of
each container after f£illing;
communicating the head-space volume
measurement of each container to the means for
controlling the output of a ligquified gas '
dispenser;
dispensing liquified gas into the
container 1f the head-space volume of the
' container is within the over-fill and under-
fill limits; and, _ .
sealing the container.

5. The methocd of Claim 4,

including the further steps of:
‘measuring the internal pressure of

the sealed container; *

5 | communicating the internal pressure

'measurement to a means to reject containers
from a continuous container discharge line so
that any container which is over or under
pressurized will be selectively ejected from

10 the discharge line.
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6. A method as defined3;n’éﬁaiﬁ 5,
which includes:; |

-communicating the measurement of the
internal pressure of the sealed containers to
the means for controlling the output of a
liquified gas dispenser; and,
_ adjusting the means for controlling
so that the dosage to the next containers can
be corrected in response to any measured over

or under pressure 1n recently sealed
containers.

7. A method as defined in Claim 4,
which includes: S

rejecting a container . from the
continuous £ill line instead of seaiing the
container if the head-SPace,vdlume of the

contalner is not within the over-fill and
under-£ill limits. |

8, A method as defined in Claim 5,
which includes: |

rejecting a container from the
continuous fill line instead of sealing the
container if the head-space volume of the
container is not within the over-£ill and

under-£fill limits.
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A method as defined in Claim 6,
which includes: |

rejecting a container from the
continuous f111 line instead of sealing the

container if the head-space volume of the

container 1is not within the over-fill and
under-£ill limits.

- L)
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' 10. A method for introducing
liquified gas into filled containers in a
continuous container filler line, comprising:

providing an over-£fill and under-
£ill limit to a means for controlling a
licuified gas dispenser:;

measuring the head-space volume of
each container after filling:;

communicating the head-~space
measurement of each container to the means for
controlling the output of a liquified gas
dispenser; '

adjusting the output of a liquified
gas dispenser relative to the measured head-
space volume so that each container receives a
dosage of ligquified gas relative to its
measured head-space volume and so that each
individual filled container will produce a
selected deSirable internal pressure after the
container is sealed;

rejecting the container 1if the
measured headmspace volume is not within the
over- and uhdér—fill limits;

disﬁensing the liquified gas. into
the container if the head-space volume of the
container is within the over-£fill and under-
£111 limits; and ' '

sealing the container.
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| 1l. An apparatus for adjusting the:
dosage of liquified gas‘introduced into a
filled container wherein the dosage for each
contalner 1is calibrated to the particular
5 head-space volume of that container, in a
continuous container filler line having an
empty contalner in-feed conveyor, a container
fill station, a container sealing station and
a discharge conveyor, the apparatus
10 | comprising:
dispensing means for dispensing a
liquified gas to a filled container:;

control means for controlling an

¢ -y W g . L v = L ' -

output of the dispensing means;

15 - head-space sensing means for sensing
the volume of head-space of a filled
container;

the control means being responsive
~to the head-space sensing means so that each

20 container receives a dosage of liquified gas

' which is calibrated to the particular head-
space volume of the container to achieve a

proper pressurization of each container when
sealed.

12. An apparatus as defined in
Claim 11, further including pressure sensing
means for sensing internal pressure of a
container after sealing with the control means
5 being co-responsive to the head-space sensing

means and to the pressure sensing means.
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13. An apparatus as defined in
Claim 11, further including:

- pressure sensing means for sensing
an internal pressure of a container once
sealed;

reject means for rejecting
improperly-pressurized containers; and,

reject control means for controlling
the reject means so that if a container is
improperly pressurized, the container can be
directed to the reject means, the reject

control means being responsive to the pressure
sensing means.

. ”-»

14. An apparatus as defined in
Claim 12, further including:

reject means for rejecting
improperly pressurized containers; and

reject control means for contfolling
the reject means so that if a container is

improperly pressurized, the container can be

directed to the reject means.
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15. An apparatus for dispensing a
dosage of liquified gaé into a filled
container .wherein the dosage to a particular
container 1s delivered only 1f the head-space

5 volume of that container is within over-~fill
and under-fill limits, in a continuous
container filler line having an empty
container in-feed conveyor, a container £ill
station, a container sealing station and a

10 ‘discharge conveyor, the apparatus comprising:

head-space sensing means for sensing
the volume of head-space of a filled

contalner:;
o | dispensing means for dispensing a
15 liquified gas to a filled container after
£filling;

limit means for determining'if the
measured head-space volume is within preset
over-£fill and under-£fill limits, the liﬁit
20 | means being responsive to the head-space.
' sensing means so that each container receives
a dosage of licquified gas only 1f the
I - particular head-space volume of the container
is within the over-fill and under-£fill limits.
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16. An apparatus as defined in

29

Claim 15, further including pressure sensing
means for sensing an internal pressure of a

container after sealing, the dispensing means

being responsive to the limit means and to the

pressure sensing means.

17. An apparatus as defined 1in
Claim 16, further including:

a first reject means for rejecting
improperly-pressurized containers, the first
reject means being responsive to the pressure
sensing means so that if a container 1s

improperly pressurized, the container can be

rejected.

18. An apparatus as defined 1in
Claim 17, further including:

a second reject means for rejecting
improperly filled containers;

the second reject means being.
responsive-to the limit means and being
positioned so that containers which are
determined not to be within the over-fill and

under-£fill limits can be rejected instead of
sealing.
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19. An apparatus as defined in
Claim 15, further inclﬁding:

-
)
'
.
.

a reject means for rejecting
improperly filled containers;

the reject means being responsive to
the limit means and being positioned so that
containers which are determined not to be
within the over-£fill or under-fill limits can

be rejected instead of sealing.
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