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ABSTRACT OF THE DISCLOSURE 

sterilizing, ?lling and capping bottles by ?rst preheating 
the exterior of a bottle while simultaneously evacuating 
its interior. Next the interior of the bottle is sterilized 
with steam and then again subjected to evacuation while 
the exterior is still heated so that any condensate within 
the bottle will boil off prior to ?lling. The ?lling device 
is constructed to prevent steam from coming in contact 
with the ?lling tube and its valve member during the 
sterilization and the device is also provided with a seal 
which will act as a safety valve if the steam pressure 
becomes excessive. 

This invention relates to the sterilization of bottles and 
the ?lling and capping of the sterilized bottles. For the 
purposes of this speci?cation it is to be understood that 
the term “bottles” includes cans and other like containers 
to be sterilized and ?lled. 

In some applications it is necessary to sterilize bottles 
after they have been washed. This is the case, for example, 
with milk bottles, which are usually of glass. A convenient 
sterilizing agent is saturated steam under pressure, be 
cause it is clean, easy to control, readily available, and 
predictable in its bactericidal e?ect. 

In the case of milk bottles, when these are sterilized 
by steam, it is usually most convenient, from the handling 
aspect, for the bottles to remain upright throughout the 
sterilizing process, but there is a tendency for condensate 
to collect in the bottles and this may constitute adultera 
tion of the milk subsequently ?lled into the bottles. An 
object of the present invention is to enable such con 
densate to be reduced to an acceptable level. 

It is also desirable in some cases to ?ll the sterilized 
bottles with a liquid while preventing contamination of 
any sort. One such example is the aseptic bottling of milk 
sterilized in continuous ?ow by the ultra-high temperature 
process. Sterile milk ?lled in this way will remain sweet 
for a considerable length of time unrefrigerated. Of course 
there are a great many other applications, such as, for 
example, the bottling of pharmaceutical preparations. 
Thus another object of the invention is to provide a 
method and apparatus for dispensing a liquid into a steri 
lized bottle without contamination. 

There is a method of sterilizing a bottle by means of 
steam under pressure, which comprises pro-heating the 
bottle, from the outside thereof, within a container by 
initially passing the steam into and out of the container 
and then introducing steam into the bottle to sterilize the 
inside surface thereof, shutting off the supply of steam 
to the inside of the bottle, and allowing any condensate 
therein to boil off under the action of heat. 

Preferably a vacuum is created within the bottle during 
the pre-heating thereof to remove air from within the 
bottle, which would otherwise prevent the steam from 
exerting its full sterilizing effect. During the pre-heating 
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it is also preferable to employ sealing means to prevent 
the steam from entering the bottle to restrict the forma 
tion of condensate. If desired a vacuum may also be 
created within the bottle after the the sterilization thereof, 
to supplement the action of heat in the removal of con 
densate. Sometimes, however, in the case of sterilizing 
glass bottles, the creation of too strong a vacuum within 
the bottle can cause the bottle to crack since the con 
densate may boil off too quickly thereby cooling the 
inside of the bottle too quickly. 

Conveniently the initial passage of steam out of the 
container is utilised to create the said vacuum during pre 
heating. The passage of steam into and out of the con 
tainer may also be utilised to maintain the application of 
heat to the bottle during removal of condensate, and 
also, if desired, to create a vacuum within the bottle dur 
ing such removal. It may be found in practice that su?i 
cient heat and vacuum may be maintained for the removal 
of condensate by shutting off the supply of steam to the 
container when sterilization of the bottle is completed 
and allowing the steam within the container to vent to 
atmosphere. _ 

Apparatus for carrying out the foregoing method com 
prises a sealable container for housing the bottle, inlet 
and exit means for the passage of steam under pressiire 
into and out of the container, and steam-ejector means 
associated with the said means and adapted to permit 
the exit of steam, and the simultaneous creation of a 
vacuum within the bottle during the pre-heating thereof 
and controllable alternatively to divert steam into the 
bottle for the sterilization thereof and again to permit the 
exit of steam and the simultaneous creation of a vacuum 
within the bottle during the removal of condensate there 
from. 

According to the invention there is provided a method 
of sterilizing a bottle and dispensing liquid into the bottle 
comprising the steps of sealing a dispensing tube so as to 
prevent the ?ow of liquid through the tube, locating a 
bottle relative to the dispensing tube, sterilizing the in 
terior of the bottle with steam under pressure while 
isolating the steam pressure from the seal in the dispensing 
tube, venting the steam from the interior of the bottle 
to reduce the pressure, causing approach of the tube to 
the bottle and sealing the tube with the mouth of the 
bottle so as to isolate the interior of the bottle from its 
surroundings except through the tube, opening the tube to 
allow the liquid to ?ow from the tube into the bottle 
while still maintaining the bottle isolated from its sur 
roundings except through the tube. 

According to another aspect of the invention, there is 
provided apparatus for sterilizing and ?lling a bottle with 
liquid comprising a sealable container for housing the 
bottle, a pedestal for mounting a bottle within the con 
tainer, the container having inlet and exit means for the 
passage of steam into and out of the container, a ?rst, 
two-position, steam control valve disposed in the exit 
means, the ?rst value having two positions and being 
adapted in one position to permit the exit of the steam, 
and being adapted in the other position to divert stea‘r‘n 
into the bottle, a second valve disposed above the con 
tainer for controlling the flow of liquid into the bottle, 
the second valve comprising a tube and a plunger co 
axially aligned with each other and with the container, 
‘the tube being adapted to be connected at its upper end 
to a source of liquid, the plunger being adapted to form 
a seal with the tube so as to close the tube, the tube and 
plunger on the one hand and the pedestal on the other 
hand being adapted for relative movement between ?rst 
and second relative positions, means for effecting down 
ward movement of the tube and plunger together from a 
?rst position to a second position while maintaining the 



3,393,491 
r 

seal between the tube and the plunger, ?rst sealing means 
adapted when the tube and plunger and the bottle are 
at their ?rst relative position to isolate steam pressure 
from the seal between the tube and the plunger, second 
sealing means adapted when the tube is at its second posi 
tion relative to the bottle to seal the tube to the mouth 
of the bottle so as to isolate the interior of the bottle 
from its surroundings other than the tube, and means for 
effecting movement of the plunger relative to the tube 
whereby the seal between the tube and the plunger is 
broken thereby putting the tube and hence the source in 
communication with the bottle while the bottle is still 
isolated from its surroundings other than through the tube. 

Preferably third sealing means are provided which are 
adapted, when the tube and plunger are at their ?rst posi 
tion, to maintain a partial vacuum within the bottle. 

Preferably a one-way safety valve is provided which is 
adapted in the event of failure of the ?rst sealing means 
when the tube and plunger are at their ?rst position, to 
allow the steam leaking past the ?rst sealing means to 
vent to atmosphere so as to protect the seal between the 
tube and the plunger. 

In some embodiments a sleeve is provided which is co 
axial with the tube and the plunger and co-operates with 
the ?rst sealing means to assist in isolating the seal be 
tween the tube and plunger from the bottle, and co-op 
erates with the second sealing means to assist in isolating 
the bottle from its surroundings. 
Another feature of the invention is the inclusion of 

means for capping the bottle after it has been ?lled (or 
partly ?lled if this is desired). 

Another feature of the invention is the combination of 
the apparatus for sterilizing the bottle with the apparatus 
for dispensing the liquid into the bottle so that the 
sterilizing and ?lling can ‘be done in a single apparatus. 

Speci?c embodiments of the invention will now be de 
scribed with reference to the accompanying drawings in 
which: 
FIGURE 1 is a sectional elevation of a simple form of 

apparatus for sterilizing a bottle with a single milk bottle 
in operational position, 
FIGURE 2 is a vertical section through one embodi 

ment of the apparatus for dispensing liquid into a bottle, 
FIGURE 3 is a vertical section through another em 

bodiment of the dispensing apparatus and, 
FIGURE 4 is a vertical section through the same em 

bodiment as FIGURE 3, but modi?ed to include means 
for capping the ‘bottle after it 'has been ?lled. 
FIGURE 5 is a vertical section through a third embodi 

ment of the apparatus for dispensing liquid into a bottle. 
In FIGURE 1 the bottle 1 is held in an upright position 

within a container 2, which is sealed (apart from its con 
nections to inlet and exit ducts, in which valves 3 and 4 
respectively are located) during the operating process. 
The bottle opening is also sealed off from communication 
with the remainder of the interior of the container (ex 
cept as will be mentioned later, via a steam-ejector de 
vice 6 and a vacuum duct 7) by means of a sealing disc 
8. The bottom of the container is sealed by ram 9, carry 
ing a pneumatically-operated pedestal 11. The bottle 1 is 
urged upwards against the sealing disc 8,by the pedestal 
11. The steam-ejector device 6 is capable of producing a 
vacuum in the bottle 1, via duct 7, when steam under 
pressure is passed through the container and out through 
the exit duct when valve 4 is open. 

Initially, valve 4 is open. Saturated steam under pres 
sure is introduced to the container through valve 3 and 
escapes through valve 4 after passing through the steam 
ejector device 6. Steam pressure is thus maintained out 
side the bottle, while the steam-ejector maintains a vac 
uum within the bottle. The bottle is thus pre-heated dur 
ing this stage, without any steam reaching the inside of 
the bottle to form condensate. The vacuum within the 
bottle facilitates the subsequent introduction of steam into 
the bottle, which is the next stage in the process. 
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Thus, when the bottle is sufficiently pre-heated (say 

after a period of the order of seven seconds) valve 4 is 
closed, and steam is then introduced into the bottle 
through the steam—ejector device 6 and duct 7. The in 
side surface of the bottle is sufficiently sterilized in about 
three seconds or so by the heat imparted by the steam and 
some condensate is formed in the bottle. The only supply 
of steam to- the inside of the bottle is then shut off by the 
re-opening of valve 4, so that a vacuum is again created 
within the bottle, which continues to be heated from the 
outside thereof. The condensate boils off under the action 
of heat, assisted by the vacuum. After a further short time 
interval (or even possibly without any such further in 
terval) valve 3 is closed and the steam pressure within 
the container drops to atmospheric as steam escapes 
through valve 4. The bottle can then be removed from 
the container, by lowering the ram 11 together with the 
pedestal 9 until the bottle is clear of the container 2. The 
bottle is removed from the pedestal and the next bottle 
mounted on the pedestal by a convention conveyor sys 
tem, for example a starwheel system. Usually the bottle 
will be left in the container and ?lled with liquid before 
being removed from the container. 
FIGURE 2 shows one embodiment of apparatus for 

dispensing ?uid into the bottle after it has been sterilized. 
The bottle 1 remains in the same container 2 (only the 
top portion of which is shown in FIGURE 2) in which it 
was sterilized, the mouth of the bottle still being sealed 
against the sealing disc 8. A header tank 12 is mounted 
above the bottle 1 for holding a supply of liquid, in this 
case, sterile milk. The tank 12 has an ori?ce >13 in the 
bottom through which the sterile milk can pass into a 
tube 14. The tube 14 is ?exibly connected to the tank 12 
by means of ‘bellows 16 which surround the ori?ce 13. 
The bellows 16 bias the tube 14 downwardly away from 
the tank 14, and a spring 17 can be provided between the 
tank 12 and the tube 14 to assist the bellows 16 in its 
biasing action. The lower end of the tube 14 is closed by 
a cylindrical plunger 18 which is coaxial with the tube 
and axially movable so that it can be moved up to abut 
against the lower end of the tube. The plunger 18 has a 
seal 19 on its upper surface which seals off the tube 14 
thereby preventing milk from ?owing out of the tube. A 
rod 21 is arranged coaxially with the plunger 18 and 
passes up along the axis of the tube 14. The rod 21 can 
be moved axially by any suitable means to move the 
plunger 18 and thus open or close the lower end of the 
tube 14 as required. 
A ?oating sleeve 22 surrounds the plunger 18 with only 

a small clearance between the sleeve and the plunger to 
minimize the volume of milk trapped during operation. 
The sleeve 22 is provided with a seal 23 On its upper sur 
face which seals with a shoulder 24 in the housing 26 
when the sleeve 22 is forced upwards against the shoulder 
24 by the force of the plunger 18. The seal 23 can also 
form a seal between the sleeve 22 and the tube 14 when 
these two members are engaged. The lower end of the 
sleeve 22 is bevelled both on its inner surface and on its 
outer surface. The bevel on the inner surface of the sleeve 
can engage with a seal 27 in the form of a protruding 
shoulder mounted on the plunger 18, and the outer bevel 
on the sleeve 22 can seal with the seal 8 mounted in the 
housing 26. 
The ‘bottle 1 is positioned in the container 2 in the 

housing 26 so that the mouth of the bottle abuts against 
the lower surface of seal 8. There is an annular space be 
tween the plunger 18 and seal 8 so that when the bottle 1 
is in position as shown this annular space is in direct com 
munication with the interior of the bottle. The steam~ 
ejector 6 (mentioned in connection with FIGURE 1) is 
provided in the housing 26 connecting with the annular 
space between the plunger 18 and the seal 8 and thence 
with the inside of the bottle 1. 

In operation the interior of the bottle is evacuated, 
pressurised with steam and vented through the ejector 6 
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and the annular space between the plunger 18 and seal 8 
as described above. Seals 27 and 23 retain both steam 
pressure and vacuum. If steam should leak past either seal 
during the sterilization it will not enter the milk through 
seal 19 but will escape to atmosphere past an internal 
distributor seal 28 which is mounted around the tube 14 
which prevents the entry of contamination. 
To ?ll the bottle, plunger 18 is lowered. The sleeve 22, 

which is ?oating, moves down with the plunger 18 until 
the sleeve 22 engages with the seal 8. Further downward 
movement of the plunger causes the seal 27 to break, 
allowing a small amount of steam to pass into the space 
'between the sleeve 22 and the plunger 18 to help to clean 
and sterilize this space. The tube 14 which is biased down 
wards against the plunger 18 at the seal 19 also moves 
down with the plunger until the tube 14 engages with the 
sleeve 22 via the seal 23. The biasing force from the bel 
lows 16 and the spring 17 ensures that the seals at 8 and 
23 are tight. The inside of the bottle is then completely 
isolated. After the milk tube 14 has reached the position 
to hold the sleeve 22 against the seal 8 further downward 
movement of the plunger 18 breaks the seal at 19 and 
admits milk to the bottle. The steam in the bottle is con 
densed, and the ‘bottle ?lls completely and rapidly with 
milk: any froth or incondensable gas passes up through 
the valve into the header tank. 
The valve is closed by withdrawing the plunger 18 up 

wards so that the initial position is regained. The amount 
of milk ?lled into the bottle is determined by the capacity 
of the bottle minus the displacement of the plunger in its 
downward or ?lling position. 
FIGURE 3 shows another embodiment of the dispens 

ing valve. This embodiment is very similar to the embodi 
ment of FIGURE 2. Elements in the embodiment illus 
trated in FIGURE 3 that are similar to elements in the 
embodiment illustrated in FIGURE 2 have been given the 
same reference numerals with the addition of su?ix a. The 
apparatus illustrated in FIGURE 3 differs from that 
shown in FIGURE 2 in that it will not allow ?lling when 
a ‘bottle is not present in the container 2a. This modi?ca 
tion is accomplished primarily by the provision of an addi 
tional seal 29 on the outer bevel at the lower end of the 
sleeve 22a. This seal 29 is adapted to engage with the 
mouth of the bottle 1a when the sleeve 22a is moved 
downwards. In this embodiment the seal 80 which seals 
the mouth of the bottle 1a against the housing 26a only 
seals with the other portion of the top surface of the lip, 
thereby leaving the inner portion free to seal with seal 29. 
In this embodiment, the seal 19a is mounted on the lower 
end of the tube 14a rather than on the plunger 18a. The 
seal 19a serves the same purpose of sealing the plunger 
18:: against the tube 14a, but in addition the seal 19a 
also serves to engage with the sleeve 220 during down 
ward motion of the plunger 18a. 

In operation, the valve of FIGURE 3 is similar to the 
valve of FIGURE 2. After the interior of the bottle has 
been sterilized, the plunger 18a is lowered. The sleeve 
22a and the tube 14a move down with the plunger until 
the sleeve engages with the mouth of the bottle via the 
seal 29. Further downward movement of the plunger 18a 
causes the seal 27a to break, allowing a small amount of 
steam to pass into the space between the sleeve 22a and 
the tube 14a to help clean and sterilize this space. Still 
further downward movement of the plunger 18a allows 
the tube 14a to press at 19a against the sleeve 22a. The 
inside of the bottle is then completely isolated. After the 
tube 141: has reached the position to hold the sleeve 22a 
against the bottle further downward movement of the 
plunger breaks the seal 190 between the plunger 18a and 
the tube 142: and admits milk to the bottle. If no bottle is 
present, the sleeve 22a continues downwards for the full 
valve travel; seal 19:: will not be broken, and no milk will 
be dispensed. 
FIGURE 4 illustrates the embodiment of FIGURE 3 

modi?ed to provide means for sterilizing a cap with 
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6 
the bottle and for placing the sterilized cap on the ?lled 
container. Elements in the embodiment illustrated in FIG 
URE 4 that are similar to elements in the embodiment 
illustrated in FIGURE 3 have been given the same refer 
ence numerals with the su?ix 12 added. 
The head of the housing 26 is split horizontally as illus 

trated. The lower portion 31, attached to the container 2b, 
is suspended on the shoulders 32, of pins 33, attached to 
upper portion 34. Springs 36 ensure positive downward 
location of the container 2b, except when it is closed 
under pressure during bottle sterilization and ?lling. A 
cap 35 enters the housing 31 through a slot 37 and falls 
into another slot 38 through the hole 39 to rest as 
shown at a station at the right hand end of the slot 38 
as seen in FIGURE 4. Closure of the two portions 31 and 
34 of the housing from below, as a bottle enters, com 
presses springs 36 until the upper and lower portions 
meet to form a steam and vacuum tight seal. The plug 
41 forms a seal on the hole 39. The cap 35 is then 
sterilized by steam under pressure ‘at the same time as 
the bottle. 

After the bottle is ?lled, the pedestal 11 and hence the 
bottle are lowered slightly, and the cap is moved across 
over the bottle by a jet of gas or ?uid, e.g. steam, applied 
at the ori?ce 42, or by mechanical means. The pedestal 
11 rises to press the bottle and cap against the seal 8b to 
secure the cap on the bottle. The bottle can then be re 
moved from the container. 
FIGURE 5 shows another embodiment of the valve 

for dispensing liquid into a bottle. This embodiment is 
similar to the previous embodiments. Elements in the 
embodiment illustrated in FIGURE 5 that are similar to 
elements in the previously described embodiments have 
been given the same reference numerals with the su?ix 0 
added. This embodiment differs from the previous embodi 
ments in that there is no sleeve surrounding the plunger 
18 and co-axial with the plunger 18c and the tube 140. 
As before, the tube 140 is connected to a source of milk 
through a bellows (not shown) or any other ?exible con 
nection which will allow axial movement of the tube 14c. 
The tube 140 is biased downwards by a spring 46 the 
bottom end of which engages with a shoulder 47 near 
the mouth of the tube 140, and the top end of which 
engages with a shoulder 48 welded to the rod 21c. The 
bottom end of the tube 14c is closed by a ground seal 
49 between the tube and the plunger 180. A one-way 
seal 51 seals the plunger 180 to the housing 50 and iso 
lates the ground seal 49 from the steam pressure in the 
interior of the bottle ‘during sterilization. Another one-way 
seal 52 seals the tube 14 to the housing 50 and seals 
oil‘ the bottle during partial evacuation of the bottle. Thus 
the seal 51 is adapted to maintain a positive steam pres 
sure within the bottle, and the seal 52 is adapted to 
maintain a partial vacuum within the‘ bottle. The seal 
52 also acts as a safety valve in the event of failure of 
the seal 51 during sterilization. Steam which manages to 
leak past the seal 51 can vent to atmosphere through the 
seal 52, thus protecting the ground seal 49 from the 
steam. Another seal 53 is adapted to seal the tube 140 
with the mouth of the bottle so that the bottle is isolated 
from its surroundings, except through the tube 140. 
To ?ll a bottle, the valve is initially in the position 

shown with the tube 14c closed by the plunger 18c. In 
operation, the plunger is lowered by means of the rod 
21c, and the tube 14c, which is biased against the plunger 
18 by the spring 46, moves down with the plunger. As 
the plunger and tube move downwards, the plunger 18c 
moves past the seal 51 and the tube 140 moves into 
engagement with the seal 51 thus sealing the tube to the 
housing. Further downward movement of the tube and 
plunger moves the tube into engagement with the seal 53 
thus sealing the tube with the mouth of the bottle and 
isolating the bottle. After this seal has been made, a 
shoulder 54 on the tube 140 engages with the housing and 
prevents any further downward movement of the tube. 
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The plunger 180, however, continues its downward travel, 
thus opening the tube 140 and allowing liquid to flow 
into the bottle. The plunger is then raised to its initial 
position, carrying the tube back up with it. 
FIGURE 5 also shows part of the apparatus for steriliz 

ing the bottle. Steam ?ows into and out of the container 
(not shown) surrounding the bottle through a conduit 
56. Some of the steam also ?ows from the conduit 56 out 
through the main ori?ce 57 of the steam ejector device 
60 which draws a partial vacuum inside the bottle through 
the channel 58. When the valve 4 (FIG. 1) is closed, the 
steam passing out through the main ori?ce 57 gets directed 
into the bottle through the channel 58. 
From the above description, it can be seen that the 

present invention provides a useful system for sterilizing 
and ?lling bottles. 
What we claim is: 
1. Apparatus for sterilizing and ?lling a bottle with 

liquid comprising a sealable container for housing the 
bottle, a pedestal for mounting a bottle within the con- ; 
tainer, the container having inlet and exit means for 
the passage of steam into and out of the container, a 
?rst, two-position, steam control valve disposed in the 
exit means, a second valve disposed above the container 
for controlling the flow of liquid into the bottle, the sec 
ond valve comprising a tube and a plunger co-axially 
aligned with each other and with the container, the tube 
being adapted to be connected at its upper end to a 
source of liquid, the plunger being adapted to form a 
seal with the tube so as to close the tube, the tube and 
plunger on the one hand and the pedestal on the other 
hand being adapted for relative movement between ?rst 
and second relative positions, ?rst sealing means adapted 
when the tube and plunger and the bottle are at their 
?rst relative position to isolate steam pressure from ; 
the seal between the tube and the plunger, second seal 
ing means adapted when the tube is at its second posi 
tion relative to the bottle to seal the tube to the mouth 
of the bottle so as to isolate the interior of the bottle from 
its surroundings other than the tube, and means for ef 
fecting movement of the plunger relative to the tube 
whereby the seal between the tube and the plunger is 
broken thereby putting the tube and hence the source in 
communication with the bottle while the bottle is still 
isolated from its surroundings other than through the 
tube. 

2. Apparatus as claimed in claim 1 in which a steam 
ejector is provided in the exist means between the con 
tainer and the ?rst valve, the steam ejector being adapted 
to create a partial vacuum within the bottle when the 
?rst valve is operating in one of its two positions and 
the steam ejector being further adapted to co-operate with 
the ?rst valve when the said ?rst valve is operating in the 
other of its two positions to divert steam into the bottle. 

3. Apparatus as claimed in claim 1 in which third , 
sealing means are provided which are adapted, when the 
tube and plunger are at their ?rst position, relative to 
the bottle on the pedestal to maintain any partial vacuum 
created within the bottle. 

4. Apparatus as claimed in claim 3 in which a one-way 
safety valve is provided, the safety valve being adapted, in 
the event of failure of the ?rst sealing means when the 
tube and plunger are in their said ?rst position, to allow 
the steam pressure to vent to atmosphere so as to protect 
the seal between the tube and the plunger. 

5. Apparatus as claimed in claim 1 in which means 
are provided for moving a cap within the container and 
placing the cap on the mouth of the bottle. 

6. Apparatus for dispensing liquid into an upright 
steam sterilized bottle comprising a pedestal for mounting 
a bottle, a tube and a plunger adapted to be mounted co 
axially above the bottle with the upper end of the tube 
connected to a source of liquid, the plunger being adapted 
to form a seal with the tube so as to close the tube, the 
tube and plunger on the one hand and the pedestal on 
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the other hand being adapted for relative movement be 
tween ?rst and second relative positions while the seal is 
maintained between the tube and the plunger, ?rst sealing 
means adapted when the tube and plunger and the bottle 
are at their ?rst relative position to isolate any sterilizing 
steam ‘from the seal between the tube and the plunger, sec 
ond sealing means adapted when the tube and the bottle 
are at their second relative position to seal the tube to 
the mouth of the bottle so as to isolate the interior of 
the bottle from its surroundings other than the tube, and 
means for effecting movement of the plunger relative to 
the tube so as to break the seal between the tube and 
the plunger thereby putting the tube and hence the source 
in communication with the bottle while the bottle is still 
isolated from its surroundings other than through the 
tube. 

7. Apparatus as claimed in claim 6 in which third 
sealing means are provided which are adapted, when the 
tube and plunger and the bottle are at their ?rst relative 
position, to maintain any partial vacuum created within 
the ‘bottle. 

8. Apparatus as claimed in claim 7 in which a one-Way 
safety ‘valve is provided, the safety valve being adapted, in 
the event of failure of the ?rst sealing means when the 
tube and plunger and the bottle are in their ?rst relative 
position, to allow any excess pressure from the sterilizing 
steam to vent to atmosphere so as to protect the seal 
between the tube and the plunger. 

9. Apparatus as claimed in claim 6 including a con 
tainer for housing the bottle during dispensing of the 
liquid, the said pedestal being adapted for locating the 
bottle in the container. 

10. Apparatus as claimed in claim 6 in which a sleeve 
is provided co-axial with the plunger, the sleeve being 
adapted to move downwardly from a ?rst position corre 
sponding to the ?rst position of the tube and plunger to a 
‘second position corresponding to the second position of 
the tube, the sleeve being adapted in its ?rst position to 
co-operate ‘with the ?rst sealing means to assist in isolating 
any sterilizing steam from the seal between the tube and 
the plunger, the sleeve being further adapted in its second 
position to cooperate with the second sealing means to 
assist in isolating the bottle from its surroundings other 
than the tube. 

11. Apparatus as claimed in claim 10 in which the 
sleeve is adapted in its second position to engage with the 
mouth of the bottle to stop the downward movement of 
the sleeve, so that in the absence of a bottle the sleeve will 
continue to move downwards past its second position. 

12. A method of sterilizing a bottle and dispensing 
liquid into the bottle comprising the steps of sealing a 
dispensing tube so as to prevent the flow of liquid through 
the tube, locating a ‘bottle relative to the dispensing tube, 
sterilizing the interior of the bottle with steam under pres 
sure ‘while isolating said steam pressure from the seal in 
the dispensing tube, venting the steam from the interior 
of the bottle to reduce the pressure, causing the approach 
of the tube to the bottle and sealing the tube with the 
mouth of the bottle so as to isolate the interior of the 
bottle from its surroundings except through the tube, and 
opening the tube to allow the liquid to flow from the tube 
into the bottle while still maintaining the bottle isolated 
from its surroundings except through the tube. 

References Cited 

UNITED STATES PATENTS 

1,417,182 5/1922 Landrum et al. ____ __ 99--251 
2,054,093 9/1936 Mills _____________ __ 99-251 
2,349,780 5/1944 Weinreich et al. ____ 14l—69 X 
2,690,757 10/1954 Orchowski ___~_ 137-61417 X 

LAVERNE D. GEIGER, Primary Examiner. 

E. .T. EARLS, Assistant Examiner. 


