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The present invention relates to the filling of pressurized
boitles, canisters, cans or other containers including, for
example, those of the type known as aerosols and others
such as fire-extinguishers, gas cigarette lighters and port-
-able heaters.

In general practice, pressurized containers of the type
referred to are filled under refrigerating conditions so as
to prevent vaporizing of the propellant liquid which is to
be added to the product within the containers for subse-
quent ejection thereof. However, this involves high capi-
tal outlay and difficult and unpleasant working conditions.
Occasionally pressure filling of the propellant liquid is
employed,.and the approximate volume of propellant used
is estimated by the pressure reached in the container, but
this requires compensation for variations in ambient tem-
peratures. In filling containers by present methods, the
successive operations of filling with the product and the
propellant - generally - take place at different times and,
where these operations are also performed in different
rooms or-at different localities, transport is involved.

The object of the present invention is to enable the
filling operation with both the product and the propellant
to be performed under normal conditions of varying am-
bient temperature and to a consistently high degree of
accuracy,.and with oniy one handling of the container.

In apparatus for the filling of pressurized containers
according to the present invention, means are provided
which, on establishing connection between an inlet orifice
of the container and a nozzle of a charging head of the
apparatus, initiate the communication between said inlet
and a vacuum source, a product metering device, and a
propellant metering device either separately or selectively
in any two-stage or three-stage sequence consistent with
a predetermined setting of control means associated with
said vacuum source and said metering devices.

Where the product to be ejected from the containers
may itself be utilized as the propellant, such as, for ex-
ample, in the case of fire-extinguishers using carbon tetra-
chloride, a two-stage operation is performed in accord-
ance with the invention, which consists of the applica-
tion of a predetermined degree of vacuum to the container
and the filling thereof with the required product acting
also as the propellant. If there is no disadvantage in
having air under pressure within the container, it will be
appreciated that a single stage operation is -all that is
required.

Where, however, the propellant is a different medium
than the product and the pressure of oxygen is undesirable,
three stages are -involved, namely the application of a
predetermined degree of vacuum, the- insertion of a pre-
determined volume of the product and the insertion of a
predetermined volume of the propellant. The insertion
of the product may precede that of the propellant or
follow it as desired, while the- predetermined degree of
vacuum may be applied initially or as the second stage
between either the insertion of the product and the pro-
pellant or the insertion of the propellant and the product,
as the case may be.

Further, if desired, the vacuumizing means, or the
product or the propellant supply means may be energized
simultaneously with the termination of the act of placing
each container: in position on or in the. charging head.
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In a convenient form of comstruction -consistent with
the present invention a container to be filled is placed on
- vertically displaceable platform which is adapted to be
antomatically raised to bring the inlet of the container
into operative engagement with a stationary nozzle by
electric, pneumatic, hydraulic, or other means energized
by each container itself when it reaches a predetermined
position on the platform. The sealing of a container inlet
by the nozzle in turn automatically energizes the vac-
uumizing means and the product and propellant supply
means censistent with the predetermined setting of the
device to meet particular container loading requirements,

The invention is more particularly described with ref-
erence to the accompanying drawings which illustrate one
embodiment thereof merely by way of example. In the
drawings:

FIGURE 1 is a diagrammatic representation of a gen-
eral arrangement of the apparatus and

FIGURE 2 is a wiring diagram.

Referring to FIG. 1 in detail, it will be seen that the
apparatus includes a charging head capable of conduct-
ing three operations in a predetermined order on each
of a number of canisters or other containers C supplied
in succession to the apparatus. ‘The charging head. em-
bodies a dispensing valve assembly 10: consisting of three
solenoid operated valves 11, 12 and 13, respectively.
The valve 11 controls a vacuum line 14 from a vacuum
source 15 to the valve assembly 0. ‘The valve 12 con-

_ trols the supply of the product from a source 16, through
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a metering cylinder 17 and pipe line 18. The valve 13
controls the supply of a propellant from a source repre-
sented at 19 through a metering cylinder .20 and- a pipe
line 21. The valves 11, 12, 13 are normally urged towards
their closed positions by spring means.

A solenoid controlled valve 22 and a vacuum sensitive
micro-switch 23 are located in the pipe 14 which is shown
in full lines. In the pipe line 18 shown in broken lines
and extending from the product supply. source 16 to the
valve 12, there is located a two-position, four-way valve
24, the through passages in one position being .shown in
full lines and the through passages in the alternative
position being shown in dotted lines. In the former posi-
tion, the line from the valve 24 leads to the left hand
end of the metering cylinder 17 while the opposite end
of said cylinder is connected to the valve 12, and, in the
alternative position of the valve 24, the source 16 is in
communication with the right hand end of the cylinder
17 and the product flows from the left hand end of cylin-
der 17 to said valve 12. Solenoids 25, 125 are adapted
to oppositely displace an arm 26 for the purpose of rotat-
ing the valve 24 through an angle of 90° between the two

-above described positions of the valve.

Similarly, the pipe line 21 fncludes a two-position,
four-way valve 27 for alternatively establishing -commu-
nication between one end of the metering cylinder 20
and- the propellant supply source 19 while the other
end of the cylinder is in communication with the valve
13, and' between that other end of cylinder 2¢ and source

19 while the first mentioned end of the cylinder is in

communication with valve.13. The control of the valve
27 is. effected by oppositely acting solenoids 28, 128 and
an operating arm 29.

In each of the metering cylinders 17 and 290 there . is
located a freely floating-double -acting piston 30.and 31,
respectively. Communication between one-end of the
related cylinder and a pressure source 16 or 19, as 'the
case may be, causes. the longitudinal displacement: 6f the

-piston. 36 or 3L to a predetermined -extent ‘to -effect

delivery from the other-end of the cylinder to the ap-
propriate .valve 12 or 13 of a predetermined volume of
product or propellant. “The delivered volume: of: product



3,055,402

3
or propellant is wholly independent of ambient tempera-
ture.
The limits of the displacement of the piston 30, in
one direction, is controlled by a combined micro-switch
and mechanical stop member 32 and, in the other di-
rection, by an adjustable combined micro-switch and
mechanical stop member 33. Thus, the delivered volume
of liquid resulting from each stroke of the piston 30 in
response to operation of the valve 24 may be infinitely
varied by changing setting of the member 33. Similarly,
the displacement of the piston 31 may be controlled by
a fixed combined micro-switch and stop member 34 and
a combined micro-switch and mechanical stop member
35 which is infinitely adjustable between any of the
extreme positions shown respectively in full and dotted
lines.
A recess 36 is formed in the charging head, and a ver-
tically displaceable platform 37 is detachably mounted
" on a shaft 38 projecting upwardly from the head into

the recess 36. A locating element 39 is provided at the
" rear of the recess 36 above the platform. The locating
element operates as a trigger for energising the required
means for elevating the platform 37 when a container
is placed on the latter and pushed towards the rear of
" the platform to act against the locating element 39 so as
to displace the latter.

In the construction consistent with the diagrammatic
representation of FIGURE 1, the locating element 39
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and the appropriate switch of the pair 32, 33 and of
the pair 34, 35 into the electric circuit for the next cycle,
while leaving disconnected those switches which were
responsible for the completed cycle.

The various components are mounted on a chassis 48
(FIG. 1) which is housed within, or forms the frame of,
afcover or casing having the recess 36 at the front there-
of.

In considering a sequence of operations on each con-
tainer C it will be understood that the reference numeral
16 constitutes an inlet to the apparatus from a source
of supply of the liquid product at a suitable pressure,
which may for example be as low as say 20 Ibs. per
square inch or as high as 2,000 Ibs. per square inch.
Similarly reference numeral 19 represents the connec-

" tion to a source of supply of propellant at equally widely
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is in the form of a V-shaped member which is adapted -

for contact with a micro-switch 40 interposed in the
electrical energizing circuit for a solenoid 41. When
" solenoid 41 is energized, it raises the platform and the
container to effect a seal between the inlet of the con-
tainer and a nozzle 42 located in the ceiling of the recess
36 of the charging head. However, the platform 37 may
be raised hydraulically, pneumatically or by the applica-
tion of vacuum in any well known manner. It may also
be lowered by any desired means (not shown),

In general the valves 1%, 12, 13 work independently

and in a correct sequence. The discharge point or nozzle

" 42 is arranged, in relation to the height of the inter-

_ changeable platform 37 and the location of the V-shaped
member at 39, so that, on raising the platform with a con-
tainer C placed on it, the valve at the orifice of the con-
tainer registers exactly with the nozzle 42, and the latter
effects a seal with the container orifice and also forces
open the usual valve at container orifice to permit filling
of the container. When the platform 37 descends after
a filling operation, the valve in the container C auto-
matically re-closes, this return operation being effected

by gravity, by a spring, or electrically, hydraulically or
pneumatically or any other means.

An adjustable striker arm 43 is mounted on the shaft
38 so as to contact a micro-switch 44 when the inter-
changeable platform 37 reaches that position at which
the valve at the orifice of the container C is opened by
the nozzle 42. The micro-switches 40, 44 act also as
mechanical stop members.

Referring now to FIG. 2, it will be seen that, in the
electrical circuit of the apparatus shown in FIG. 1, all of
the micro-switches with the exception of the micro-switch
40 carry both normally-closed and independent normally-
open contacts. In the drawings they are shown in the
spring loaded rest position. The contacts of these micro-
switches all reverse upon the triggering of the switch.

An automatic change-over relay or switch 45 incor-
porating two coils 46, 47 is included in the electrical cir-
- cuit, one coil 46 being in the circuit of the solenoids 25,
28 and the other coil 47 in the circuit of the solenoids
125, 128.

The coils 46 and 47 are alternatively connected in
the electrical circuit by the switches 32 and 33 and se-
lectively operate alternative sets of changeover contacts
which, at the end of a cycle of operations, puts the
opposite sides of the dual solenoids 25, 125 and 28, 123
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different pressures. The electrical source is omitted from
FIGURE 2 for the sake of clarity as are the change-over
wiring and contacts for ensuing disconnection of some
micro-switches simultaneously with others being ener-
gised. The various supporting brackets for the different
components, such as the metering cylinders 17, 20, are
also omitted for the same reasomn.

A can, canister, bottle or other container to be filled,
which is diagrammatically represented at C, is placed
on the platform 37 and pushed back against the V-shaped
forward end of the arm 39 to retract the latter and there-
by contact the micro-switch 40 which also acts as a me-
chanical stop to locate the container C in the required
vertical alignment with the nozzle 42 of the valve as-
sembly 10. Contact of switch 48 initiates a complete
cycle of operations by energizing the solenoid 41 through
the normally closed contacts of switches 44 and 32 to
cause the shaft 38 and platform 37 to rise until the valve
controlled orifice (not shown) of the container C nests
satisfactorily in sealed relationship with the nozzle 42.

" Simultaneously with this the arm 43 of the shaft 38
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comes into contact with the micro-switch 44 which acts
as a mechanical stop to prevent any undue elevation of
the platform 37 which might tend to damage the con-
tainer C.

Triggering of the micro-switch 44 automatically opens
the valves 22 and 11 in the vacuum line 14 so that a pre-
determined degree of vacuum is created within the con-
tainer C. When this predetermined degree of vacuum
has been achieved, the switch 23 is automatically operated
to cause the valves 22 and 11 to close and to effect open-
ing of the valve 12.

At the instant of opening of the valve 12, the four-way
valve 24 is in the correct position for the necessary pres-
sure supply of liquid product to the metering cylinder 17

50 as to move the freely floating piston 30 thereof and dis-
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charge a measured dose of product to the container via
the pipe line 18, the valve 12 and the nozzle 42. The
volume of product in such dose is determined by the posi-
tions of the micro-switches 32, 33 which limit the displace-
ment of the piston 30. According to the direction of dis-
placement of the piston 30 in discharging this measured
dose, one or other of micro-switches 32, 33 will be trig-
gered at the end of said displacement to displace the four-
way valve 24 through 90° and also close the valve 12.
Such displacement of the valve 24 is, of course, achieved by
the solenoid 25 or the solenoid 125 according to the di-
rection of displacement of the piston and the particular
micro-switch 32 or 33 which has been actuated. How-
ever, the arrangement is such that, when the valve 12 is

“re-opened during the next sequence of operations on a

succeeding container, the charge at 16 is immediately avail-
able to displace the piston 30 in the opposite direction
within its metering cylinder 17 due to the changed posi-
tion of the four-way valve.

In addition to closing the valve 12, the appropriate
micro-switch 32, 33, as the case may be, simultaneously
opens the valve 13 and this permits a similar action to be
taken with the propellant. Thus, a supply of propellant
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‘from 'the 'source 19 is passed through the four-way valve
27 to the metering cylinder 20 where it displaces the freely
floaitng piston 31 thereof either to the 1éft or to the right
according to-the position of the four-way valve 27 until
such time as the predetermined dose is discharged via the
‘pipe line 21, the valve 13 and the nozzle 42 to the con-
tainer C. ' Operation either of the micro-switch 34 or 35
at the end of the stroke of the piston 31 energizes the sole-
noid 28 or the solenoid 128 to displace the four-way valve
"27 to its alternative position so as to-enable a similar dose
-of propellant to be inserted in the next succeeding con-
tainer at the appropriate stage in the next complete cycle
of operations.

The appropriate micro-switch 34, 35 acted upon at the
-end of the stroke of the piston 31 also operates to close
the valve'13 and thus the nozzle 42 and also to cut off or
to reverse the supply of current to the solenoid 4. The
solenoid 41 then permits the shaft 38 and the platform 37
to descend, so that the filled container C may be with-
drawn and: the apparatus is ready to take another empty
container for repetition of a similar complete cycle of
operations.

It will be appreciated that in one complete cycle of op-
erations the left-hand micro-switches 32, 34 and the sole-
noids 25, 28 are actively engaged and energized at ap-
propriate parts of the cycle, while, during the next cycle
of operations on a succeeding container C the right-hand
micro-switches 33, 35 and the solenoids 125, 128 perform
their required operations at the appropriate times.

It will also be appreciated that, by virtue of the fact
that the piston 30 or 31 in the metering cylinder 17 or 20
is of the freely floating type and serves solely for meter-
ing, as distinct from liquid displacement purposes, any
leakage which occurs between one side of the piston and
the other has no effect on the quantity of liquid delivered
during each piston stroke. Thus with apparatus embody-
ing the present invention, a delivery accuracy in the region
'0f 99.5% can be maintained. This is in favorable con-
‘trast to the accuracy achieved when a measured volume of
liquid is inserted into a cylinder and then delivered there-
from by the hydraulic or other displacement of its piston.
In the above arrangement, a number of factors, such as,
the speed of displacement of the piston, the abruptness of
starting and stopping of the piston, the load on the piston
rand the wear thereof leading to leakage between the pis-
ton and the cylinder walls combine to render it impossible
to maintain a delivery accuracy greater than 95.0%.

Numerous modifications may be adopted without de-
parting from the invention and its scope. Thus a switch
(not shown) may be incorporated in each of the three cir-
cuits to enable any circuit to be cut out, when desired,
without interfering with the starting and stopping of the
apparatus on initiating and completing a predetermined
sequence,

For the purpose of simplifying the structure, the trigger-
ing operations of the micro-switches may be effected by
an intermediate mechanism which may be in the form of
a bank of cams having a series of positions consistent
with the cycle of operations to be performed. Thus, in-
stead of effecting the triggering operations directly by the
micro-switches referred to herein, these triggering opera-
tions may be achieved indirectly by the sequence control
device described in the provisional specification of U.K.
patent application No. 34,665/1958.

Iclaim:

1. Apparatus for filling pressurized containers; com-
prising a charging head having a nozzle adapted for con-
nection to the inlet orifice of a container to be filled, a
source of vacuum and at least first and second sources of
fluids under pressure, said head having a passage extend-
ing to said nozzle for each of said sources, a shut-off valve
means for closing each of said passages, conduit means
connecting said source of vacuum with the related passage
of said head, a metering cylinder for each source of fluid
under pressure, a piston movable axially in said cyilnder,
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reversing valve means for each metering cylinder, conduit
means extending from said reversing valve means to the re-
lated source of fluid under pressure, to the related passage
of said head and to the opposite ends of the metering cyl-
inder, said reversing valve means having a first operative
position in which one end of said cylinder is communi-
cated with the related source of fluid under pressure while
the other -end of the cylinder is communicated with the
related passage of said head and a second operative posi-
tion in which said related passage of the head and said
source of fluid under pressure are respectively communi-
cated with said one end and said other end of the cylinder,
actuating means for each reversing valve means operative
to dispose the latter alternatively in said first and second
operative positions, and sequence control means includ-
ing means operative to initially open the shut-off valve
means associated with the passage of said head connected
to said source of vacuum, means operative to close said
shut-off valve means of the vacunm passage when a pre-
determined vacuum is attained in a container to be filled
having its inlet orifice connected to said nozzle and to
open the shut-off valve means of the passage for the first
source of fluid under pressure so that fluid from said first
source is discharged from an end of the related metering
cylinder while fluid under pressure is admitted from said
first source to the opposite end of said metering cylinder
to displace said piston in the latter, and means responsive
to a predetermined displacement of said piston to close
said shut-off valve means of the fluid supply passage for
the first source of fluid, to operate said actuating means
for the related reversing valve means and to open the shut-
off valve means of the passage for the second source of
fluid under pressure so that fluid from said second source
is discharged from an end of the related metering cylinder
while fluid under pressure is admitted from said second
source to the opposite end of the related metering cylinder
to displace the piston in the laiter, and means responsive
to a predetermined displacement of the piston in the meter-
ing cylinder associated with said second source to close
the related shut-off valve means and to operate the actuat-
ing means for the related reversing valve means.

2. Apparatus for filling pressurized containers; com-
prising a charging head having a nozzle adapted for con-
nection to the inlet orifice of a container to be filled, a
source of vacuum, a propellant source and a liguid prod-
uct source, said head having passages communicating
with said nozzle for the vacuum, propellant and product,
respectively, and shut-off valve means for each of said
passages, conduit means connecting said source of vacunm
to said vacuum passage of the head, a metering cylinder
for the propellant, a metering cylinder for the product,
each of said metering cylinders having a piston movable
axially therein, reversing valve means for each metering
cylinder, conduit means extending from each reversing
valve means to the related source and the related passage
of said head and to the opposite ends of the related me-
tering cylinder, each reversing valve means having a first
operative position in which one end of the related meter-
ing cylinder is connected to the related source and the
opposite end of the related cylinder is connected to the
related passage of said head, and a second operative posi-
tion in which said related passage and source are re-
spectively connected to said one end and said opposite
end of said related metering cylinder, actuating means for
each reversing valve means operative to dispose the latter
alternatively in said first and second operative positions,
and sequence control means including means operative
to initially open said shut-off valve means of the vacuum
passage upon the connection of said nozzle to the inlet
orifice of a container to be filled, means operative to
close said shut-off valve means of the vacuum passage when
a predetermined vacuum is attained in the container to be
filled and to open the shui-off valve means of the product
passage so that liquid product is discharged from an end
of the related metering cylinder while liquid product
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under pressure is supplied from the source thereof to the
opposite end of the cylinder to displace said piston in the
latter, means responsive to a predetermined displacement
of the piston in the metering cylinder for the liquid prod-
uct to close said shut-off valve means of the product
passage and open said shut-off valve means of the pro-
pellant pasage, and to operate said actuating means for
the reversing valve means associated with the product
metering cylinder, and means responsive to a predeter-
mined displacement of the piston in the metering cylinder
for the propellant to close said shut-off valve means of the
propellant passage and to operate said actuating means
for the reversing valve means associated with the propel-
lant metering cylinder.

3. Apparatus as in claim 2; wherein each of said means
responsive to a predetermined displacement of the piston
in the metering cylinder includes mechanical stop mem-
bers adjustable parallel to the axis of the related metering
cylinder and operative to limit the displacement of the
piston in the latter in opposite directions, and micro-
switches carried by said stop members and actuated upon
the displacement of the related piston to the limit permitted
by the related stop member.

4. Apparatus for filling pressurized containers; com-
prising a charging head having a downwardly projecting
nozzle adapted for connection to the inlet orifice of a
container to be filled, a vertically movable platform dis-
posed below said nozzle and adapted to support a con-
tainer to be filled, means responsive to the positioning of
a container on said platform to effect upward movement
of the latter so as to conmect said nozzle with the inlet
orifice of the container, a source of vacuum, conduit
means connecting said source to said nozzle and having
first and second valves in series therein, means opening
said first and second valves in response to a predetermined
upward movement of said platform, pressure responsive
means closing said second valve upon the attainment of
a predetermined vacuum in a container connected to said
nozzle, at least one source of a fluid under pressure, a
metering cylinder for each source of a fluid under pres-
sure and having a piston movable axially therein, re-
versing valve means for each metering cylinder, conduit
- means connecting said reversing valve means to the related
source and said nozzle and to the opposite ends of the
related metering cylinder, said reversing valve means hav-
ing a first operative position in which said source of fluid
and sajd nozzle are connected to the opposite ends of
said metering cylinder by way of said reversing valve
means, and a second operative position in which the con-
nections of said source of fluid and nozzle to the opposite
ends of the metering cylinder are reversed, actuating
means for said reversing valve means operative to dispose
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the latter alternatively in said first and second operative
positions, a shut-off valve in said conduit means between
said reversing valve means and said nozzle, means open-
ing said shut-off valve upon the closing of said second
valve by said pressure responsive means so that the fluid
under pressure admitted to one end of said metering cyl-
inder then displaces said piston in the latter to discharge
the fluid from the opposite end of the metering cylinder
to said nozzle, control means responsive to a predeter-
mined displacement of said piston to close said shut-off
valve and to operate said actuating means for the revers-
ing valve means, a second source of fluid under pressure
constituting a propellant and having associated therewith
a second metering cylinder with a piston movable axially
therein, a second reversing valve means with a correspond-
ing second actuating means therefor, conduit means con-
necting said second source and nozzle to said second re-
versing valve means and connecting the latter to the op-
posite ends of said second metering cylinder, and a second
shut-off valve in said conduit means between said second
reversing valve means and said nozzle, said control means
responsive to displacement of the piston of the first men-
tioned metering cylinder ‘also causing opening of said
second shut-off valve so that the propellant then admitted
to said second metering cylinder causes displacement of
the piston in the latter to effect discharge from said sec-
ond metering cylinder to the nozzle of the propellant
previously admitted to the second cylinder, and second
control means responsive to a predetermined displacement
of the piston in said second metering cylinder to close
said second shut-off valve and to operate said second ac-

- tuating means, whereby metered quantities of the liquid

40

product and of the propellant are discharged through said
nozzle into a container to be filled following the establish-
ment of a vacuum in the container.

5. Apparatus as in claim .4; wherein each of said
metering cylinders has piston rods projecting axially from
the related piston through the opposite ends of the cylin-
der; and wherein each of said control means includes me-
chanical stop members interposed in the paths of move-

_ment of said piston rods and being adjustable parallel
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to said paths of movement for varying the lengths of the
operating strokes of said piston, and micro-switches car-
ried by said stop members and actuated by said piston rods
at the ends of the operating strokes of the related piston.
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