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This invention relates to apparatus for ?lling 
containers with accurately measured volumes of 
high vapor pressure liquid or highly compressedv 
gas. More particularly, it comprises an appara 
tus for charging dispensers such as aerosol 
bombs with a highly volatile liquid which upon 
release carries particles of insecticide or‘ other 
composition into the air in such ?ne suspension 
that its effect persists for a longer time than a 
wet spray. 

In order to function properly, each such dis 
penser must contain an accurately measured 
and uniform charge of the liquid propelling and 
dispersing agent. Any evaporation loss resulting 
from its leakage in being transferred to the dis 
pensing receptacles will deprive them of .a full 
charge and, as a consequence of this, they may 
prove faulty in operation. Moreover, high vapor 
pressure liquids such as Freon are generally ex 
pensive and their loss by evaporation in contact 
with air is both rapid and costly. 

It is also important that air be excluded from 
the ?lling apparatus. When it becomes neces 
sary to replenish the bulk ‘supply of high vapor 
pressure liquid and the pipe connections are 
broken to connect a new supply, some air may 
become trapped in the system and will be dis 
charged as a .portion of the measured volumes of 
fluid introduced into the containers. Since the 
volume 01’ propellant for each container in such 
case will ‘be insufficient, the same undesirable 
operation as aforesaid will be encountered. 
Among the objects achievedby our invention 

are to provide a ?lling apparatus for rapidly 
charging containers with high vapor pressure 
liquids; for accurately measuringthe volume of 
liquid placed in each successive container; for 
reducing to a minimum the amount of liquid lost 
by evaporation when the ?lled containers are 
replaced by empty ones; and for removing en 
trapped air preparatory to the ?lling operation, 
without loss of high vapor pressure liquid._ 
The foregoing and other objects are accom 

plished by the apparatus which comprises a 
measuring cylinder and piston delivering meas 
ured volumes of high vapor pressure liquid to a 
?lling head which is normally closed and sealed 
at or slightly above the vapor pressure of the 
liquid ‘by a spring biased valve but which opens 
under higher, applied pressure to discharge suc 
cessive, measured charges oi'lthe ?uid and imme 
diately recloses when the source pressure is cut 
off and the pressure of each charge subsides to 
the vapor pressure of the liquid in the system. 
Provision is also made for locking the spring 
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‘leakage. 

‘ discharge pipe 20 to the ?lling head. 

biased valve on its seat whereupon the piston 
may be operated for a few strokes to discharge 
a quantity of the high vapor pressure liquid with 
entrapped air through a‘ separately controlled 
outlet into a closed receptacle from which the 
high vapor pressure liquid may be recovered for 
reuse. In this way the apparatus may be purged 
of air before ?lling operations are commenced. 
A preferred embodimentof the invention is 

illustrated in the accompanying drawings, in 
which: 

Figure l is a partly diagrammatic view of the 
apparatus. . 

Figure 2 is a sectional view of the ?lling head. 
Figure 3 is a sectional view of a modi?ed form 

of piston abutment which includes ‘means for 
signaling the limits of the piston stroke or for 
initiating actuation of the valves which control 
piston movement. 

Referring more particularly to the drawings, a 
hydraulic cylinder ill receives a ?uid driven pis 
ton ii whose displacement corresponds to the 
volume of liquid to be discharged into the dis 
pensing receptacle ii. The cylinder heads i3 
and 94 are equipped with adjusting screws l5 
which pass through conventional stu?lng boxes 
i5 and are thereby adequately sealed against 

These adjusting screws regulate the 
motion of piston ii and thereby determine the 
volume of high vapor pressure liquid to be dis 
placed on each stroke. 
Each cylinder head has an inlet port I‘! and 

an outlet port-l8 connected, respectively, to a 
supply pipe i9 and a discharge pipe 20, the latter 
leading to a ?lling head 2|. The pipes con 
necting the inlet ports H with supply pipe i9 
are provided with valves 22 and 23, and in simi 
lar manner the pipes connecting the outlet ports 
ill with pipe 20 are provided with valves 24 and _ 
25. Thus, with the piston in the position shown 
in Figure 1 (with all valves closed) when inlet 
valve 23 and outlet valve 24 are opened the high 
vapor pressure liquid from a‘ source of supply 
(not shown) under higher pressure than the va 
por pressure of the liquid. in order to impart 
movement to the piston, will enter the right end 
of the cylinder, driving the piston ahead of it 
and discharging a measured volume of the liquid 
ahead of the piston,‘ through. outlet valve 24 and 

If. then. 
valves 23 and 24 are closed and valves 22 and 
25 opened, the high vapor pressure liquid from 
supply will enter the left end of the cylinder and 
drive the piston in reverse direction, expelling a 
measured charge of the liquid through valve 25 
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and discharge pipe 20 to the ?lling head. As 
each stroke of the piston is completed the flow 
of liquid under high pressure of the source is‘ 
cut oil‘ and the pressure of that portion of the 
liquid which is trapped in pipe 20 and the ?lling 
head reduces to about the normal vapor pressure. 
The ?lling head 2| comprisesv a chambered 

block which is provided with a skirt 26 for guid 
ing a container to be ?lled into position to receive 
a measured charge of the dispensed liquid. Ports 
21 and 28 leading to the central chamber in the 
?lling head communicate, respectively, with dis 
charge pipe 20 and with another outlet pipe 30, 
the purpose of which will be presently described. 
A plunger type valve 3| mounted in the chamber 
29 is urged into contact with a valve seat formed 
in the ferrule 32, by‘a spring 33 whose load can 
be adjusted by a screw 34 so that the valve will 
close against pressure at and somewhat above 
the vapor pressure of the dispensed liquid but 
will open under higher pressure of the measured 
charges discharged by the piston ||. 
A control screw 35 which is held in adjusted \ 

position by a locking nut 36 limits the opening 
movement of the valve and thereby guards 
against damage to the sealing bellows 31 due to 
excessive movement, the- bellows being attached 
at one end to the ?lling head block and at the 
other to the movable valve. Screw 35 may, how 
ever, be turned down to lock the valve on its seat 
so that discharge of the ?uid to the atmosphere 
will not occur when the apparatus is operated to 
rid it of entrapped air. ' 

The ferrule 32 in which the valve seat is formed 
encircles the neck of the dispensing receptacle 
i2 with minimum clearance and it carries a gas 
ket 38 which seals the joint between the ?lling 
head and a dispenser in ?lling position. Ferrules 
of different size may be employed as required for 
use with various containers. 
The neck of the dispenser is fitted with a spring 

pressed valve 39 which opens under pressure and 
which automatically closes upon release. Thus, 
when the dispenser is removed from the ?lling 
head it is immediately sealed by the closing ‘of 

, this valve 39. 

Successive dispensers are presented for ?lling 
by positioning them on a stand 40 conforming to 
the contour of the bottom end of the container, 
as shown in Figure 1. This stand is advanced 
and retracted by a rod 4| attached to piston 42. 
The piston is mounted in a pneumatic cylinder 
43 which is connected by pipe 44 with a source of 
air under pressure, the admission and exhaust 
being controlled by a three-way valve 45 which 
connects the cylinder‘ alternately with the aid, 
supply pipe 44 and an exhaust pipe 46. A sleeve 
41 surrounds the piston rod within the coils of a 
spring 48 and serves as a safety stop to prevent 
cverstressing the spring 48 if no dispenser is in 
place on the supporting stand when the piston 
is advanced. 
The pipe 30 which extends from the ?lling head 

leads to a cylinder or other pressure receptacle 
as shown'schematically in Figure 1a and is nor 
mally closed by a valve 49. If any air is trapped 
in the system the valve 3| is locked in seated 
position by turning down the screw 35 so that it 
cannot open under the pressure of ?uid expelled 
from the measuring cylinder. The apparatus is 
then put in operation with the valve 49 open, 
expelling the charges of high vapor pressure 
liquid and any entrained air into the collection 
receptacle‘ from which the high vapor' pressure 
liquid may be recovered for further use. After 
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4 , 
a few strokes of the measuring piston the valve 
49 is closed and the abutment screw 35 is re 
tracted, whereupon the valve 3| may again open 
under the ‘pressure of succeeding charges to ?ll 
the containers. - 

The inlet and outlet valves of the ‘measuring 
cylinder I0 may be manually controlled or they 
may be of the solenoid type, actuated by electrical 
impulses. In either case our invention con 
templates the provision of a mechanism such as 
is shown in Figure 3 for signaling the end of’ 
piston stroke so that the operator may be advised 
when to open and close the valves, or for auto 
matically initiating their operation. Here a rod 
50 carrying acollar 5| which abuts against a 
shoulder of the casing 52 to limit its movement 
under the in?uence of spring 53, contacts the 
end of piston H at the limit of its movement and 
is urged back against the loading of the spring 
to close a contact at the switch 54. The closing 
of the switch contacts may energize electrical 
circuits for actuating solenoid control valves in 
proper sequence through the medium of a pro~ 
gram motor or in other conventional manner. 

In order to prevent leakage of the high vapor 
pressure liquid'to atmosphere along the rod 50 
a ?exible bellows 55 connects the collar 5| with 
the housing structure 52.‘ 
In this form of invention air may conveniently 

be bled from the apparatus through a restricted 
passage 56 and port 51 which is controlled by 
needle valve 58. 
While the foregoing description has reference 

to ?lling dispensing receptacles with high vapor 
pressure liquid, it is tobe understood that the 
apparatus is not con?ned to such use but that it 
may equally well be employed for dispensing high 
ly compressed gas, and‘that its use is not limited 
to the ?eld of charging dispensers but that it 
also has utility for ?lling storage receptacles with 
measured volumes of highly volatile liquids or 
compressed gases. . 

What we claim is: 
' 1. An apparatus for ?lling containers with 

measured volumes of high vapor pressure liquid, 
comprising a ?lling head, acylinder communi 
cating with said ?lling head and with a source 
of supply of such liquid under substantially high 
er pressure than its vapor pressure, through ad 
mission and discharge ports at each end of the 
cylinder, valvesfor controlling the admission of 
?uid to alternate ends of the cylinder and for 
controlling the discharge thereof from the oppo 
site alternate ends of the cylinder, a double act 
ing piston in said cylinder operating upon recip 
rocation to discharge measured volumes of the 
liquid to the ?lling head under pressure higher 

‘ than that normally existing in the ?lling head, an 
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outlet valve in the ?lling head normally held 
closed by spring means but responding to the 
higher pressure of each charge of the liquid dis 
charged by said piston and thereby operating to 
permit dispensing of each such charge, a project- . 
ing discharge conduit of such diameter as closely 
to surround the projecting tubular ?lling con 
duit of a container in position. to receive a charge 
of the liquid and of a length su?icient for its end 
to abut the shoulder of such container surround 
ing the ?lling conduit, a sealing gasket between 
the outlet conduit of said ?lling‘he‘adand the 
shoulder of the container adapted to prevent 
leakage therebetween, and means for presenting 
a container to the ?lling head and for pressing 
the same into sealing contact with the outlet con 
duit thereof. 
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2. An apparatus for ?lling containers with 
measured volumes of high vapor pressure liquid, 
comprising a cylinder and a ?uid operated piston 
discharging the liquid in measured quantities to 
a ?lling head, a plunger valve for the outletpi 
the ?lling head, a spring bearing thereagainst for 
normally holding the valve on its seat, adjustable 
means for loading said spring, an abutment for 
limiting opening movement of the valve, means 
for adjusting said abutment to lock the valve on 
its seat, and a valve controlled port in said ?lling 
head communicating with a closed receptacle to 
which successive charges of the liquid with en 
trapped air may be conveyed when the said plung 
er valve is locked on its seat, in order to purge 
the apparatus of air preparatory to dispensing 
measured volumes of the liquid yet to permit re 
covery of the liquid so discharged with the air. 

3. In a ?lling apparatus for introducing meas 
ured volumes of high vapor pressure liquid into 
valved containers, a filling head to which succes 
sive charges of the liquid are delivered, a plunger 
valve in said ?lling head for closing the outlet 
thereof, a ?exible bellows so connected between 
the interior of the ?lling head and valve that 
pressure of the charges of liquid delivered to the 
?lling head is exerted in a direction to unseat the 
valve, a loading spring for the valve tending to 
seat the same, selectively operated means for 
locking the valve on its seat, a conduit communi 
cating with the ?lling head and a closed recepta 
cle and a valve in said conduit for controlling 
?ow of liquid to said closed receptacle when said 
plunger valve is locked on its seat, thereby to 
purge the apparatus of entrapped air preparatory 
to a dispensing operation yet permit recovery of 
liquid removed to said closed receptacle with the 
air. 

4. In a ?lling apparatus for introducing meas 
ured charges of high vapor pressure liquid into 
valved containers, 9. valved ?lling head which de 
livers the liquid under pressure of each charge. 
a platform upon which a receptacle to be ?lled is 
positioned, a cylinder and piston so arranged that 
by movement of one relative to the other the plat 
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form may be advanced to press the ?lling opening. 
of_ the receptacle into contact with the outlet of 
said ?lling head and retracted after the receptacle ' 
is ?lled, a spring interposed between the piston 
and one end of the cylinder for retracting the 
platform, a pipe communicating with the other 
end of the cylinder and to a source of. ?uid under 
pressure, a vent in said pipe, a valve establishing 
communication between the source of ?uid under 
pressure and the cylinder, and closing. the vent, in 
one position, for advancing the platform, and in 
another position establishing communication be 
tween the cylinder and vent for venting the 
cylinder to permit its retraction under the in 
?uence of said spring, and an abutment carried‘ 
by said piston for limiting its advance in the ab 
sence of a receptacle on said platform. , 

5. In a ‘filling apparatus for introducing meas 
ured charges of high vapor pressure liquid into 
valved containers, a cylinder provided with an 
inlet and outlet valve at each end, a ?uid actuated 
piston in said cylinder, a reciprocable rod urged 
inwardly of the cylinder by a spring to the limit 
of movement of an abutment thereon, said rod 
extending through a head of said cylinder to a 
position where it will be engaged by the piston 
at the end of a stroke, and electric control means 
actuated by movement of said rod under impact 
of the piston at the end of its stroke. 

EUGENE W. JACOBSQN. ' 
HARRY 0. CREAZZI. 
JOHN R. AIKINS. 
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