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[5 7] ABSTRACT 

A machine or apparatus and method for producing a 
plurality of sterile liquid or semi-liquid ?lled packages 
from a supply of synthetic plastic ?lm web. The appa 
ratus includes a supporting roll for a supply of web, a 
sterilization bath for sterilizing the web, and succes 
sively arranged heating, forming, ?lling, closing and 
cutting stations for carrying out the respective opera~ 
tions of heating the web, forming containers in the 
web, ?lling the containers, closing the containers, and 
cutting the containers from the web. A sterile tunnel 
encloses that portion of the machine between the 
forming and closing stations. Spray nozzles are ar 
ranged throughout the inside of said tunnel for spray 
ing an excess pressure of sterile air during operation of 
the machine. A liquid disinfectant supply is arranged 
in communication with a feed pipe for the sterile air 

- such'that the disinfectant is sucked by ventura effect 
into the feed pipe and intermixed with the sterile air 
prior to being atomized and sprayed by the nozzles. 
Prior to starting of the package forming operations, 
the liquid disinfectant supply is used for disinfecting 
the inside of the tunnel. Once the disinfectant is used 
up, the sterile air supply continues to supply an excess 
pressure of pure sterile air to the tunnel during normal 
operation of the machine. 

25 Claims, 2 Drawing Figures 
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E 
METHUD 0F AND MACH-ENE FOR PRODUCING 

STERILE PACKAGES 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

The invention relates to a machine or apparatus and 
method for producing sterile packages, ?lled with liq 
uid or semi-liquid foodstuffs and semi-luxuries. A web 
of synthetic ?lm is drawn off a supply roller and guided 
through a sterilization bath and is then supplied in suc 
cession to heating, forming, ?lling, closing and cutting 
stations, 21 common sterile tunnel extending over sev 
eral of these stations, in which tunnel an excess pres 
sure of sterile gas is maintained during the operation of 
the machine. 

It has been contemplated to employ machines of the 
aforementioned general type for producing sterile 
packages. Such a machine utilizes a protective tunnel 
which extends from the fonning to the closing station 
and encloses the web of ?lm, and in which a slight ex 
cess pressure of sterilized air is maintained. A compres 
sor furnishes a higher pressure of sterilized air in the 
area of the formed containers. This higher pressure is 
directed to causing all the bacteria to be concentrated 
into a comparatively small volume. 

In this machine arrangement described immediately 
above, sterilization is confined to the packaging mate 
rial, whilst the mechanical devices for conveying and 
handling the web of ?lm remain untreated. However, 
new bacteria may be continuously brought into the 
sterilization tunnel by conveying chains, which pass 
through the sterilization and then come into contact 
with the outside air, whereby the packaging material in 
the turnnel can be infected. 
Another contemplated sterilization device, which 

can be used in the manufacture of tubular packages, is 
characterized in that the flat ?lm of synthetic material 
is passed through a sterilization bath before it is shaped 
into a tube. Since the machine for manufacturing tubu 
lar packages is located in a sterile room, disinfection of 
the machine parts coming into contact with the packag 
ing material is unnecessary. 
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The present invention contemplates providing an im- ' 
proved machine for the manufacture of packages made 
of a synthetic ?lm and ?lled with liquid or semi-liquid 
foodstuffs and semi-luxuries. This improved machine 
utilizes a sterile tunnel in such a way that both the web 
of ?lm as well as the machine parts coming into contact 
with the ?lling and/or the web of ?lm are made sterile 
by the simplest means and maintained sterile until the 
package is sealed. 
According to one aspect of the present invention 

there is contemplated the provision of an arrangement 
for disinfecting and sterilizing structure enclosed by a 
sterile tunnel on a machine of the type which produces 
a plurality of sterile liquid or semi-liquid ?lled packages 
from a synthetic ?lm web. This arrangement includes 
nozzle means positioned for spraying into the tunnel, 
sterile gas supply means for supplying sterile gas to the 
nozzle means such that an excess pressure of sterile gas 
may be maintained in the tunnel during operation of 
the machine, and liquid disinfectant supply means for 
supplying liquid disinfectant to said nozzle means for 
disinfecting the inside of the tunnel prior to initiation 
of operation of themachine. 
According to a further aspect of the invention there 

is contemplated the provision of a machine for produc 

45 

50 

55 

2 
ing sterile liquid or semi-liquid ?lled packages compris 
ing successive means for supporting a supply of plastic 
?lm web, a sterilization bath for the web heating, form 
ing, ?lling, closing and cutting stations, a sterile tunnel 
enclosing at least some of said stations with an excess 
pressure of sterile gas being maintained in said tunnel 
during operation of the machine, and a plurality of noz 
zles spaced apart along said tunnel, said nozzles being 
connected to means for supplying a flow of said sterile 
gas and also to means for supplying a liquid disinfec 
tant. 

In a preferred embodiment contemplated by the 
present invention, sterile air is supplied under pressure 
from a ?lter through a central pipe to manifold pro 
vided with connections to the nozzles. A feed-pipe op 
erating according to the injector principle opens into 
the central pipe, which feed-pipe is connected to a con 
tainer containing the liquid disinfectant. 
According to another aspect of the present invention, 

there is contemplated a method of producing sterile liq 
uid or semi-liquid ?lled packages in a machine com 
prising the successive steps of: 
Supplying an atomized disinfectant to portions of the 

machine by way of nozzles arranged in a sterile tunnel 
enclosing said portions, 
forming a plurality of containers from a synthetic film 

web at a forming station of the machine. 
?lling the containers with liquid or semi-liquid sub-v 

stances at a ?lling station of the machine, said ?lling 
station being at least partially enclosed by said sterile 
tunnel, and 

providing an excess pressure of sterile gas to the noz 
zles during at least the ?lling operation. 
According to a still further aspect of the invention, 

there is contemplated a method of producing sterile liq 
uid or semi-liquid ?lled packages comprising the steps 
of passing a plastic ?lm web from a supply thereof suc 
cessively through a sterilization bath and heating, form 
ing, ?lling, closing and cutting stations and providing 
an excess pressure of sterile gas to at least some of said 
stations during operation of the machine, said sterile 
gas being supplied through spaced nozzles through 
which an atomized disinfectant is also supplied before 
machine operation. 
The advantages of the present invention include the 

feature that all the machine parts which are surrounded 
by the sterile tunnel are thoroughly disinfected before 
the machine comes into operation. A further advanta 
geous feature is that all machine parts in the tunnel, in 
addition to the web of ?lm leaving the bath, are kept 
sterile by the excess pressure of sterile air in the sterile 
tunnel. 
The exceedingly simple arrangement of the steriliza 

tion means makes it possible for the spraying of the dis 
infectant mist and the formation of the excess pressure 
of sterile air in the sterile tunnel to take place consecu 
tively and without interruption. The duration of the dis 
infectant mist treatment depends on the contents of the 
disinfectant container which is connected by a branch 
to the main pipe. Depending on the length of any inter 
ruption of operation, which may be caused by repairs 
and modi?cations, it will be necessary to again disinfect 

’ the inside of the tunnel before the machine resumes 65 
operation. This takes place simply in that the empty 
disinfectant container is ?lled up-again or the stop 
valve of the full container is opened. 
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Thus, by means of the same pipe, the same distribu 
tor and the plurality of nozzles connected thereto, two 
processes serving different purposes are carried out, 
which in collaboration with the treatment bath for the 
web of ?lm ensure an optimum sterilization of the indi 
vidual packages. 
The invention will now be described by way of exam 

ple with reference to the drawings in which: 
FIG. 1 schematically illustrates the general arrange 

ment of one embodiment of packaging machine ac 
cording to the present invention, and 
FIG. 2 is an enlarged schematic view of that section 

of the machine with the sterile tunnel. 
in the illustrated embodiment, a web 2 of synthetic 

?lm is guided from‘a supply roller 1 over guide rollers 
3 and through a sterilization bath 4 in an enclosed 
space. The ?uid adhering to the web 2 is completely re 
moved in the closed space by a suction device 5, a drier 
6 and a ?lm-heater 8, which ?lm-heater is screened 
from the outside by a side wall 7. The web 2, which is 
made plastic by the ?lm-heater 8, then reaches the 
shaping station 9,- in which shaping station a plurality 
of interconnected containers are formed simulta 
neously. The containers then pass beneath a metering 
device 10 ‘having a number of ?lling nozzles corre 
sponding to the number of containers produced in one 
forming operation. in the schematic illustration of FIG. 
2, three containers are formed in each operation. These 
?lling nozzles project into a sterile tunnel 11 consisting 
of a protective hood and trough to ?ll the containers. 

The closing and sealing of the containers by means of 
a web 13 of synthetic material or light metal ?lm drawn 
off a roller 12 occurs at a closing station 14 and a seal 
ing station 15. The web 13 is drawn through a steriliza 
tion bath l6, dried and then positioned on the edge of 
the container by closing tools and subsequently sealed 
thereto. On sealing, the inside of the closed package is 
protected against any admission of bacteria and the 
sterile tunnel 11 thus terminates at the sealing station 
15. The packages are then cut out of the web 2 at the 
cutting station 17 and thus separated. The remaining 
?lm is then wound onto a roller 18. 
The sterile tunnel 11 extends along the machine from 

the end of the shaping station 9 to the beginning of the 
sealing station l5. in this region, in which considerable 
tension occurs due to web deformations, the web 2 
does not always lie ?at on the guiding and treatment 
parts of the machine. Moreover, the ?lling nozzles of 
the metering device are located inside the tunnel 11. 
Consequently, contamination of the packages by the 
other machine structures would be possible in this re 
gion but for the novel sterile tunnel arrangement of the 
present invention. 
On both sides of the sterile tunnel 11, at the level of 

the web 2, spaced nozzles 19 are provided. The nozzles 
19 on one side are staggered with respect to the nozzles 
19 on the other side to enhance the spraying pattern. 
The entire space enclosed by the sterile tunnel 11, Le. 
the space between the trough and the protective hood 
is completely covered by the nozzles 19. At each side 
of the tunnel, the respective nozzles 19 are connected 
by respective connecting pipes 20 to a distributor or 
manifold 21 to which sterile air is supplied from a ster 
ile ?lter 23 via a central pipe 22. A compressor (not 
shown) supplies the air to the ?lter and/or central pipe 
under pressure. A feed pipe 24 operating according to 
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4 
the injector principle opens into the central pipe 22 and 
is connected to a container 25 containing a liquid disin 
fectant. The ?ow of sterile air through central pipe 22 
draws or sucks the liquid disinfectant from feed pipe 24 
into pipe 22 where the air and liquid are intermixed and 
then communicated to the nozzles by way of the mani 
fold 21. 
A cover 11a for the ?lm web 2 is disposed in front of 

the sterile tunnel 11, extending from the guide rollers 
3 across the heating unit 8 to the shaping station 9. In 
this region under cover 11a, re-infection of the film 
web sterilized by the disinfecting bath is prevented by 
an excess pressure of sterile air. A well 16a is provided 
for covering the ?lm web 13 as it passes between steril 
izing bath 16 into the sterile tunnel 11. This well 16a 
is, like the interior of tunnel 11,.disinfected by the 
spray nozzles 19 and, after termination of the disinfec 
tant spraying step, is under an excess superatmosphe ric 
sterile air pressure. Cover 11a and well 160 are not 
shown in-FIG. 2 so as to more clearly illustrate the ster 
ile tunnel con?guration with respect to the containers 
passing therethrough. 
The method of operation is as follows: 
Firstly, at the end of a production run the sterile tun 

nel 11, and the metering device .10 are mechanically 
cleaned. Before the machine is again set in operation, 
the tunnel 11 is sterilized by atomization of the liquid 
disinfectant passing through nozzles 19 with the sterile 
gas or air. It has been shown by tests that intensive at 
omization sufficient for substantially disinfecting and 
sterilizing all machine parts enclosed by the sterile tun 
nel ll, including the guide members for conveying the 
?lm, can be achieved with approximately one litre of 
disinfectant for a tunnel 11 having a length of 2,600 
mm, a width of 240 mm and a height of 50 mm. This 
intial disinfecting process could be completed in about 
10 minutes, and involves the sterile air from the sterile 
?lter 23 being supplied, through the central pipe 22 
with simultaneous mixing with the liquid in the feed 
pipe 24, to the distributor 21 and from there to the indi 
vidual nozzles 19. vThe atomization is completed as 
soon as the liquid is used up or-as soon as the ?ow to 
the feed pipe 24 is interrupted by means of a stop valve 
(not shown). On the other hand, there is no interrup 
tion of the sterile air ?ow which is now supplied in pure 
form via the central pipe 22 and the distributor 21 to 
the individual nozzles 19 to produce an excess pressure 
in the sterile tunnel l1 and simultaneously act as an air~ 
brush on the remaining liquid of of the mist. After in 
tensive sterilization the liquid ?ows from the machine 
parts into the trough and from there into the outlet. 
The excess pressure of sterile air in the sterile tunnel ll 
prevents bacteria from entering through leaks in the 
sterile tunnel 11, particularly at the ends of the tunnel 
11 where the web 2 enters and leaves. ‘ 
The detailed structure and operation of certain indi~ 

vidual components of the machine, such as the heating, 
forming, ?lling, closing and cutting stations, have not 
been included in thisdescription so as not to obscure 
the basic features of the present invention. It is to be 
understood that stations for carrying out these individ 
ual operations are known to those skilled in the art to 
which the invention pertains. 
While we have shown and described one embodi 

ment in accordance with the present invention, it is to 
be clearly understood that the same is susceptible to 
numerous changes and modi?cations as will be appar 
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em to one skilled in the art. We, therefore, do not wish 
to be limited to the details shown and described herein 
but intend to cover all such changes and modi?cations 
as are encompassed by the scope of the present inven 
tion. 
What we claim is: 
1. Apparatus for producing sterile liquid or semi 

liquid ?lled packages comprising: supporting means for 
supporting a supply of synthetic ?lm web, sterilization 
bath means for sterilizing the web being supplied from 
the supporting means, heating means for heating the 
web after it passes through the the sterilization bath 
means, forming means for forming containers in the 
web after it passes through the heating means, ?lling 
means for ?lling the container, closing means for clos 
ing the containers, cutting means for cutting said con 
tainers out of said web, a sterile tunnel enclosing at 
least some of said heating, forming, ?lling closing and 
cutting means, a plurality of spaced apart nozzles ar 
ranged for spraying into said tunnel, sterile gas supply 
means for supplying sterile gas to said nozzles such that 
an excess pressure of sterile gas in maintained in said 
tunnel during operation of the apparatus, and liquid 
disinfectant supply means for supplying liquid disinfec 
tant to said nozzles for disinfecting the inside of the 
tunnel. 

2. Apparatus according to claim I, wherein the ster 
ile gas supply means includes: a sterile ?lter, a main 
pipe connecting said ?lter to a distributor, and a plural 
ity of branch pipes each connecting a respective nozzle 
to said distributor; and wherein said liquid disinfectant 
supply means includes a container for holding the liq 
uid disinfectant and a feed pipe opening into said main 
pipe, said feed being constructed with respect to said 
main pipe so as to operate according to the injector 
principle in communicating the ?uid disinfectant to 
said main pipe in response to the ?ow of sterile gas 
through said main pipe. 

3. An arrangement for disinfecting and sterilizing 
structures enclosed by a sterile tunnel on a machine of 
the type which produces a plurality of sterile liquid or 
semi-liquid ?lled packages from a synthetic ?lm web; 
said arrangement comprising‘: nozzle means positioned 
for spraying into said tunnel, sterile gas supply means 
for supplying sterile gas to said nozzle means such that 
an excess pressure of sterile gas may be maintained in 
said tunnel during operation of the machine, and liquid 
disinfectant supply means for supplying liquid disinfec 
tant to said nozzle means for disinfecting the inside of 
the tunnel prior to initiation of operation of the ma 
chine. 

4. An arrangement according to claim 3, wherein the 
sterile gas supply means includes: a sterile ?lter. a main 
pipe connecting said ?lter to a distributor, and a plural 
ity of branch pipes each connecting a respective noz~ 
zles to said distributor; and wherein said liquid disinfec 
tant supply means includes a container for holding the 
liquid disinfectant and a feed pipe opening into said 
main pipe, said feed pipe being constructed with re 
spect to said main pipe so as to operate according to 
the injector principle in communicating the ?uid disin 
fectant to said main pipe in response to the ?ow of ster 
ile gas through said main pipe. 

5. A method of producing sterile liquid or semi-liquid 
?lled packages in a machine comprising the successive 
steps of: 
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6 
supplying an atomized disinfectant to portions of said 
machine by way of nozzles arranged in a sterile tun 
nel enclosing said portions, 

forming a plurality of containers from a synthetic ?lm 
web at a forming station of the machine, 

?lling said containers with liquid or semi-liquid sub 
stances at a ?lling station of the machine, said ?ll 
ing station being at least partially enclosed by said 
sterile tunnel, and 

providing an excess pressure of sterile gas to said noz 
zles during at least said ?lling operation. 

6. A method according to claim 5, wherein the step 
of supplying the atomized disinfectant includes: 
placing liquid disinfectant in a reservoir located adja 
cent to and in communication with a feed pipe for 
the sterile gas, and 

passing the sterile gas through said feed pipe at a ve 
locity and pressure suf?cient to suck the liquid dis 
infectant of the reservoir and to interrnix the disin 
fectant with the sterile gas on its way to the nozzles. 

7. A method according to claim 6, wherein the step 
of supplying the atomized disinfectant is substantially 
completed before the forming and ?lling steps are com 
menced by starting the machine. 

8. A method according to claim 7, wherein the form 
ing and ?lling steps are continuously repeated after the 
machine is started, and wherein the step of providing 
an excess pressure of sterile gas continues during oper 
ation of the machine. 

9. A method according to claim 6, wherein said ster 
ile gas is air, and wherein said air is passed through a 
sterilizing ?lter before entering said feed pipe. 

10. A method according to claim 5, further compris 
ing the steps of: 
passing said ?lm web through a sterilization bath and 
a heating station prior to the step of forming, 

closing said containers at a closing station after the 
?lling step, and 

cutting said containers out of said web at a cutting 
station after the closing step. 

1]. A method according to claim 10, wherein said 
sterile tunnel extends over those portions of the ma 
chine betweenthe forming and closing stations, and 
wherein said nozzles extend over the entire length of 
said tunnel. 

12. Apparatus for producing sterile liquid or semi 
liquid ?lled packages comprising: 
supply means for supplying container making mate 

rial, 
forming means for forming containers from the con 

tainer making material, 
?lling means for ?lling the containers, 
closing means for closing the containers, 
a sterile tunnel enclosing at least some of said form 

ing, ?lling, and closing means, 
a plurality of spaced apart nozzles arranged for spray 

ing into said tunnel, 
sterile gas supply means for supplying sterile gas to 

said nozzles such that an excess pressure of sterile 
gas is maintained in said tunnel during operation of 
the apparatus, 

and liquid disinfectant supply means for supplying 
liquid disinfectant to said nozzles for disinfecting 
the inside of the tunnel. 

13. Apparatus according to claim 12, wherein the 
sterile gas supply means includes: a sterile filter, a main 
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pipe connecting said ?lter to a distributor, and a plural 
ity of branch pipes each connecting a respective noz 
zles to said distributor; and wherein said liquid disinfec 
tant supply means includes a container for holding the 
liquid disinfectant and a feed pipe opening into said 
main pipe, said feed pipe being constructed with re 
spect to said main pipe so as to operate according to 
the injector principle in communicating the ?uid disin 
fectant to said main pipe in response to the ?ow of ster 
ile gas through said main pipe. 

14. Apparatus according to claim 12, wherein said 
sterile tunnel is a closed tunnel which extends continu 
ously from said forming means to said closing means 
and which encloses said ?lling means and at least por 
tions of each of said forming means and said closing 
means. and wherein said nozzles are spaced substan 
tially uniformly from one another along the length of 
the tunnel. 

15. Apparatus according to claim 13, wherein said 
sterile tunnel is a closed tunnel which extends continu 
ously from said forming means to said closing means 
and which encloses said ?lling means and at least por 
tions of each of said forming means and said closing 
means. and wherein said nozzles are spaced substan 
tially uniformly from one another along the length of 
the tunnel. 

16. Apparatus according to claim 14, wherein alter 
nate ones of said nozzles along the length of the tunnel 
are arranged at opposite sides of the tunnel for spraying 
in respective opposite directions. 

17. Apparatus according to claim 15. wherein alter 
nate one of said nozzles along the length of the tunnel 
are arranged at opposite sides of the tunnel for spraying 
in respective opposite directions. 

18. Apparatus according to claim 13, wherein said 
sterile gas supply means includes means for continu 
ously supplying pressurized sterile gas to said main pipe 
irrespective of the communication of liquid disinfec 
tant to said main pipe by said feed pipe such that supply 
of sterile gas to said nozzles immediately and uninter 
rupted follows termination of supply of liquid disinfec 
tant thereto. 

19. Apparatus according to claim 15, wherein said 
sterile gas supply means includes means for continu 
ously supplying pressurized sterile gas to said main pipe 
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8 
irrespective of the communication of liquid disinfec 
tant tosaid main pipe by said feed pipe such that supply 
of sterile gas to said nozzles immediately and uninter 
ruptedly follows temtination of supply of liquid disin 
fectant thereto. 

20. Apparatus according to claim 2, wherein said 
sterile gas supply means includes means for continu 
ously supplying pressurized sterile gas to said main pipe 
irrespective of the communication of liquid disinfec 
tant to said main pipe by said feed pipe such that supply 
of sterile gas to said nozzles immediately and uninter 
ruptedly follows termination of supply of liquid disin 
fectant thereto. 
21. Apparatus according to claim 2, wherein said 

sterile tunnel is a closed tunnel which extends continu 
ously from said forming means to said closing means 
and which encloses said ?lling means and at least por 
tions of each of said forming means and said closing 
means. and wherein said nozzles are spaced substan 
tially uniformly from one another along the length of 
the tunnel. 

22. Apparatus according to claim 21, wherein alter~ 
nate ones of said nozzles along the length of the tunnel 
are arranged at opposite sides of the tunnel for spraying 
in respective opposite directions. 

23. Apparatus according to claim 22, wherein said 
sterile gas supply means includes means for continu 
ously supplying pressurized sterile gas to said main pipe 
irrespective of the communication of liquid disinfec 
tant of said main pipe by said feed pipe such that supply 
of sterile gas to said nozzles immediately and uninter 
ruptedly follows termination of supply of liquid disin 
fectant thereto. 

24. Apparatus according to claim 2, wherein said 
closing means includes means for supplying a second 
synthetic ?lm web through a sterilization bath to a posi 
tion where said second web is cut and portions thereof 
used to close the ?lled containers. 

25. Apparatus according to claim 23, wherein said 
closing means includes means for supplying a second 
synthetic ?lm web through a sterilization bath to a posi 
tion where said second web is cut and portions thereof 
used to dose the ?lled containers. 
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