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This invention relates to the filling of com-
positions comprising liquid produets and volatile
propellants into pressure-tight packaging con-
tainers, and more particularly to & method in
which the composition is maintained under con-
siderable superatmospheric pressure during the
filling operation so as to maintain the volatile
bropellant in liquid phase during filling and in
the filled container. The invention also includes
improved apparatus by which the method may
be carried out.

Pressure-tight cans or packaging containers
having valve controlled outlets may be filled or
charged with compositions comprising a volatile
propellant and a ligquid product by introducing
these ingredients under a super-atmespheric
pressure sufficient to maintain the propellant in
liquid phase. By a volatile propellant, T mean
a compound having a vapor pressure considerably
above atmospheric pressure at normal roocm tem-
peratures. Such compositions are desirably
charged into the packaging containers under
sufficient pressure to maintain the volatile pro-
pellant in liquid phase, both during the charging
operation and in the charged container. If not
maintained under such pressure, the propellant
would vaporize and so expand to such a volurae
that only a small quantity of the composition
could be charged into the container. One method
involving the charging of such compositions into
packaging containers under pressure is disclosed
in my Patent No. 2,641,399, granted Jjune 9, 1953,
on a copending application.

When a composition of the type described is

charged under pressure into a container through &

& valve controlled container opening, the charg-
ing passages leading to the container opening
are, at the conclusion of the charging operation,
filled with a mixture of the liguid preparation
and the volatile propellant under considerable
suberatmospheric pressure. When the filled con-
tainer is disconnected from the charging pas-
sages, this mixture is forcibly discharged from
the charging passages hy its pressure and hy
the flashing or sudden vaporization of the volatile
propellant constituent thereof upon release of
pressure therefrom. The thus discharged com-
position flows over the filled container being
disconnected from the charging passage and over
the container supporting and conveying means,
necessitating subsequent cleansing of the filled
container and frequent cleansing of the container
supporting and conveying mechanism. This dis-
charge of composition from the charging passages
is particularly undesirable where the liguid prod-
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uct comprises a foam producing material, such
as an aqueous soap solution, which is expanded
into a lather or foam by vaporization of the
volatile propellant when the composition is re-
leased to atmospheric pressure. Lather produc-
ing compositions of this type are disclosed in
my Patent No. 2,665,480, granted October 13,
1953, on a copending application.

It is the primary object of the present inven-
tion to provide an improved method for charging
a liquid product and a volatile propellant into
2 Dressure-tight packaging container through a
valve controlled opening in the container with-
out permitting vaporization of the volatile pro-
pellant so charged and without the discharge of
the filled materials from the charging passage
when the filled container is disconnected thers-
from. A further object of the invention is the
provision of improved apparatus by means of
which the improved method can be carried ocut,
In general, the method of the invention includes
the steps of charging the container through an
opening with the volatile propellant and liquid
pbroduct under sufficient superatmospheric pres-
sure to prevent substantial vaporization of the
bropellant, closing the container opening while
the container is connected to the charging pas-
sage, then while the container is so connected,
connecting the charging passage to a chamber
maintained under partial vacuum whereby the
volatile propellant and liquid product remaining
in the charging passage is withdrawn therefrom
and the pressure therein is reduced to a sub-
atmospheric value, and finally disconnecting the
container from the charging passage.

In describing the invention in detail, refer-
ence will be made to the accompanying drawing,
in which the single figure illustrates apparatus
embodying the invention and by means of which
the method of the invention may be carried cut.

As illustrated in the drawing, the pressure-
tight packaging container comprises a can C hav-
ing a top wall | with a central tube 2 sealed
therein and forming the can opening. A suit-
able valve mechanism is provided and as here
illustrated comprises an inturned flange 3 at the
inner end of the tube 2, which forms s valve
seat for cooperation with a valve plug 4 carried
by a stem § extending through the tube 2. The
stem B is biased to move the plug 4 to valve clos-
ing position by a spring 6 compressed bhetween
the inner face of the flange 3 and 2 stop 7 struck
from the stem 5. Depression of the outwardly
extending end of the stem 5 opens the valve and
upon release of the stem the spring 6 closes it.
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A syphon tube 8 may be fitted over the inner
end of the valve tube 2 and extended to a point
neéar the bottom of the can C to insure substan-
tially complete expulsion of the can contents
when the can is in use.

The can C illustrates one of a series of pressure-
tight valve equipped packaging containers that
are successively connected in pressure-tight rela-
tion with a charging passage and there charged
with volatile propellant and liquid product under
superatmospheric pressure in accordance with
the method of the invention. As shown, a block
9 is provided with a charging passage comprising
s duct {0 and a connected duct i{. The duct
{8 extends vertically in the block and its lower
end forms & charging opening provided with suit-
able means for effecting a pressure-tight coupling
or connection with the can opening comprising
the upper end of the tube 2. As here illustrated,
the coupling mechanism comprises a hody {12
secured to the block 8 at the end of the duct i3
having a ceniral opening {3 extending there-
through in line with the duct {8. An annular
channel 14 in the lower face of the body 2 slid-
ably carries a compression member {35, the flanged
lower end of which lies beneath the lower end
of a compressible resilient gasket 15 of rubber
or other suitable material. The central opening
7 of the gasket {6 is of a size to receive the can
tube 2 and pressure of the top wall | of the can C
on the compression member {5 expands the gas-
ket 16 so that it forms a pressure-tight connec-~
tion between the can tube 2 and the opening 3
leading tc the block duct 12. The can C is pref-
erably lifted to connected position on a vertically
movable platform 18, which forces the can up-
ward to effect the described connection and which
may be lowered to disconnect the can from the
charging passage.

A can valve operating rod {9 is provided in
the duct 19 and as here illustrated comprises a
simple rod spaced concentrically from the wall
of the duct and extending out of the top of the
block 9 through s pressure-tight packing joint
208. - When the rod {9 is depressed, its lower end
engages the upper end of the valve stem § and
so opens the valve, and when the rod {8 is lifted,
the stem § is released and the valve is closed.
The rod {9 may be operated by any suitable
mechanism, such for example as that disclosed in
my copending application Serial No. 147,583,
filed March 4, 1950.

A source of vacuum, here illustrated as a vac-
uumn reservoir 21 connected to be evacuated by
& vacuum pump 22, is connected to the duct it
through a conduit 23 controlied by a valve 4.
A vacuum surge tenk 25 is connected to the
vacuum reservoir through a conduit 28 having a
vaive 27 therein. The vacuum surge tank 25 has
g drain 28 provided with a valve 28. A conduit
3% provided with a valve 3{ connects the vacuum
surge tank 25 with the duct 1l.

Suitable means are provided to supply volatile
propellant and a liguid product under superat~
mospheric pressure to the ducts {9 and {1 that
form the container charging passage. As here
shown, a propellant conduit 32 provided with a
control valve 33 is connected to the propellant
cylinder 24 by a propellant metering device, gen-
rally designated P. The device P comprises es-
sentially a power cylinder 35 carrying a piston
3¢ connecled by a rod 37 to a pistocn 35 in a
propellant cylinder 34. Compressed air or other
motive fluid from a suitable source is alterna-
tively admitted to and vented from oppcsite ends
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of the power cylinder 35 under control of the
valves 3¢ and 49 in order to reciprocate the con-
nected pistons 36 and 38 and so force suecessive
measured charges of propellant under superat-~
mospheric pressure from the cylinder 34 into
successive cans to be filled. Volatile propeilant
in liquid phase is supplied to the propetlant cyl-
inder 34 from a supply tank &1 through a con-
duit 42 provided with a check valve 43.

The means for supplying a liquid product which
may be a foam or lather producing liquid, such
28 an aguecus. soap solution, is here llustrated
28 a metering device S, including a product eyl-
inder 44 connected to the block duct If by a
conduit §6 controlled by a valve §i. A product
supply tank 45 is connected to the product cyl-
inder 84 through a conduib 45 having a check
valve 47 therein. A piston 48 in the product cyl-
der 44 is connected by a rod 49 to a power cylin-
der piston 50. Compressed air or other motive
Auid is admitted to and vented from the power
cylinder §{ by means of a valve 82 whereby the
connected pistons 48 and §3 are reciprocated to
deliver successive measured charges of liquid
product under superatmospheric pressure to the
successive cans to he filled. The pressure under
which the volatile propellant and the liguid prod-
uet are charged by means of the metering devices
P and S is suffciently high to maintain the vola-
tile propellant in liguid chase at the prevailing
temperatures.

In carrying out my improved method by the
apparatus described, the can C is connected in
pressure-tizght relation to the charging passage
comprising the ducts {0 and {{ and the can valve
is opened by depressing the rod 18. The can may
then be evacuated by opening the valve 24 for
a suitable interval. Then measured quantities
of liguid product and volatile propellant in liguid
phase are charged into the can by opening the
valves 33 and 51 and operating the metering de-
vices S and P. The pressure under which the
product and propellant are charged into the can
is maintained at a high superatmospheric value
substentially above the vapor pressure of the
volatile propellant at the prevailing temperature,
so that no substantial vaporization of the pro-
pellant occurs during the charging operation.

At the conclusion of the charging operaticn,
the can C and the charging passage comprising
the ducts {2 and {i are filled with liquid product
and scme volatile propellant in lquid phase and
are under considerable superatmosgheric pres-
sure. At this point, the can valve is closed by
lifting the rod 8, and then the charging passage
is connected to the vacuum surge tank 25 by
opening the valve 3. This suddenly reduces the
pressure in the charging passsge, causing flash-
ing or sudden vaporization of any volatile pro-
pellant contained therein, whish draws some of
the liguid product contained in the charging pas-
sage through the conduit 32 into the vacuum
surge tank 25. By this operation, notonly is the
charging passage clearsd of some of the liquid
product and volatile propellant therein, but in
addition the pressure in the charging passage is
reduced to a value somewhat below atmospheric
pressure. The can C is then disconnected from
the charging passage and the remainder of the
liquid product in the charging passage is forced
into the tank 25 by atmospheric pressure.. Due
to the vacuum surge operation described, no
liquid product or volatile propellant is discharged
from the charging passage when the can is dis-
connected therefrom.
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The vacuum surge tank 25 may be maintained
at a suitable sub-atmospheric pressure by open-
ing the valve 21. Liquid product may be periodi-
cally drawn from the vacuum surge tank 25 by
closing the valve 27 and the valve 31 and opening
the drain valve 29.

I claim:

1. 'The method of charging a liquid product
and a volatile propellant into a pressure-tight
packaging container having a valve controlled
opening which comprises effecting a pressure-
tight connection between the container opening
and a charging passage, opening the container
valve, introducing liquid product and volatile
propellant to the container through the charging
passage under superatmospheric pressure, clos-
ing the container valve, thereafter, but before
breaking the pressure-tight connection, connect-
ing the charging passage to a chamber main-
tained at sub-atmospheric pressure whereby vola-
tile propellant and liquid product is withdrawn
from the charging passage, and then disconnect-
ing the container opening from the charging
passage.

2. The method of charging a lquid product
and a volatile propellant into a pressure~tight can
having a valve controlled opening which com-
prises connecting the can opening to a charging
passage, opening the can valve, introducing meas-
ured charges of liquid product and a volatile
propellant to the can through the charging
passage under superatmospheric pressure above
the vapor pressure of the propellant at the pre-
vailing temperature, closing the can valve, there-
after, hut before breaking the pressure-tight
connection, subjecting the charging passage to
sub-atmospheric pressure whereby volatile pro-
pellant and liquid product remaining in the
charging passage are withdrawn therefrom and
the pressure in such passage is reduced to a
sub-atmospheric value, and then disconnecting
the can opening from the charging passage.

3. In a method of charging a liquid product and
a volatile propellant into a pressure-tight con-
tainer having a valve controlled opening in which
the product and the propellant are introduced
into the container through a charging passage
to which the container is releasably connected
under a superatmospheric pressure above the
vapor pressure of the propellant at the prevailing
temperature, the improvement which comprises
closing the container valve after the product and
propellant have been charged into the container
and before disconnecting the container from the
charging passage, then subjecting the charging
bassage to a subatmospheric pressure whereby
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volatile propellant and liquid product remaining
in the charging passage is withdrawn therefrom
and the pressure in such passage is reduced to a
subatmospherie value and then disconnecting the
container from the charging passage.

4. In a method of charging a liquid product and
a volatile propellant into a pressure-tight con-
tainer having a valve controlled opening in which
the product and the propellant are introduced
into the container through a charging passage to
which the container is releasably connected under
a superatmospheric pressure above the vapor
bressure oi the propellant at the prevailing tem-
perature, the improvement which comprises clos-
ing the container valve after the product and
propellant have been charged into the container
and before disconnecting the container from the
charging passage, then connecting the charging
passage to a chamber maintained at a sub-
atmospheric pressure whereby volatile propel-
lant and liquid product remaining in the charg-
ing passage are withdrawn therefrom, and then
disconnecting the container from the charging
passage.

5. Apparatus for charging a liquid product and
a volatile propellant into a pressure-tight pack-
aging container having an opening controlled by
a valve comprising a charging passage having a
container charging opening, means for releasably
connecting a container opening in pressure-tight
relation to said charging passage opening, means
for forcing a volatile propellant and a liquid
product through said charging passage and into
said container under superatmospheric nressure,
a movable valve operating rod in said charging
passage for operating the container opening
valve, a source of vacuum, a vacuum surge tank,
means for connecting said surge tank to said
source of vacuum, means for selectively connect-
ing said surge tank to said charging passage, and
means for draining accumulated liquid product
and volatile propellant from said vacuum surge
tank.
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