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STERILIZING DEVICE FOR CONTAINER FILLING 
' MACHINES ' 

The present invention comprises a number of/im 
provements upon the machine of my ‘co-pending appli 
cation for Sterilizing Device for Filling Machines Ser. 
No. 205,15] ?led Dec. 6, l97l and is in part a continu~ 
ation of that application, the contents. of which are 
hereby made a part hereof. 

In my aforesaid co~pending application an automatic 
?lling, capping and sealing machine for containers, par 
ticularly aluminum or plastic containers for edible food 
products, has been described and claimed and accord 
ing to the present invention certain components of that 
machine are modi?ed to improve the effectiveness of 
its sterilization action and also to provide a novel con 
struction which has production, operational and main 
tenance advantages. The present machine is otherwise 
basically the same as the machine of that application. 
The invention is illustrated in‘ the accompanying 

drawings, wherein: ‘ i ' ' 

FIG. '1 is a fragmentary elevational view, partly in 
section,‘ of an intermediate portion of the machine 
showing transport of the sterilized containers and the 
cooling and capping and sealing thereof; ‘ 

' FIG. 2 is a fragmentary elevational view showing a 
modi?ed type of tunnel having a removable cover and 
novel form of sterilizing medium inlet; . 
FIG. 3 is a transverse sectional view, partly in eleva 

tion, taken on line 3-3 of FIG. 2; 
FIG. 4 is a view similar to FIG. 3~but taken on line 

4-4 of FIG. 1; a _ , . 

FIG. 5 is a‘ fragmentary elevational .view, partly in 
section, of the entrance end of the tunnel and the con 
tainer feed; and Q ‘7 _ - ' 
FIG. 6 is an elevational portion of ‘the sterilizing tun 

nel. " , “ 7 ' 

The general nature and organization of parts of the 
machine of the present invention is essentially the same 
as in‘ my said co-p'endingapplication and hence'the fol~ 
lowing detailed description will relate primarily to the 
present improvements :and- modi?cations constituting 
the ' advances ‘over, the said co-p'ending ’ application. ", 
Referring ?rst to, FIG; '5'whic_h shows the construc~ 

tion at ‘the entranc’e'end to the tunnel 1t‘), vthe cover‘por 
tion 11 of which is made in several parts'which are‘un 
attached to the bottom and side tunnel walls and there 
fore removable merely by lifting off vthe same, there is 
a modi?ed formlof inlet pipe l_2,for hot air or other 
heated sterilizing'mediurn whichmay be any. of those 
referred to in my-co-pending application such, as super 
heated dry steam .or hot dry air or the like, but instead 

2 
toconical shape with a headed upper edge ‘as illus 
trated,'are fed downwardly, as by a mechanical screw 
(not shown),'through vertical feedtubes 18 of which 
there are a plurality as will be understood and in a ma 
chine of the present type and of the nature of my said 
co-pending application there are eight such feed tubes 

’ 18 arranged transversely of the machine'from which 
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containers 17 are successively discharged from the bot 
tom and into the top of which they are introduced in 
nested condition in any known or suitable manner. 

In this connection it has been found that there are ad 
. vantages in having a downward gravity feed of contain 
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of having a V-shaped entrance portion where the inlet ' 
pipe 12 is connected into the cover. 11 of the tunnel, 
there is a simple tubular formationjofi increased cross 

, sectional area with diverging lower- arms 12'- (see FIGS. 
3 and 4) so as to permit more sterilizing medium to be 
introduced at a faster rate 'and without much‘frictio'nal _ 
resistancelresulting from too sharp alteration of ?ow 
direction of the sterilizing medium. :The ‘vertical end 
plate 13 of the tunnel is attached to the bottom} plate 
14 and side walls 7711' of the tunnel within which the 
endless conveyor belt 15 operates vin-a manner per se 
known on driven rollers 16, it being understood that 
the upper ?ight of the conveyor belt moves fromright 
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to left in FIG. 5 as indicated by the arrow and that the . 
individual containers 17, which are preferably of frus 

ers 17 as contrasted with the upward feed of my said 
co-pending application. It will be seen from F IG‘. 5 that 
containers 17 are individually de-nested and fed to or 
droppedv upon the container support bar 19 which is 
stationary, but along which the individual containers 
are propelled by means of the cross rods or bars 20 
spaced along the upper and lower edges of the endless 
conveyor belt 15. In this way the containers are de 
nested at the very beginning of their travel as they enter 
and'pass' through the machine rather‘ than being de 
nested by the helical rod construction'shown in my. said 
co-pending application'and it‘has been found to be sim 
pler and of much more advantage to accomplish de 
nesting of the containers as they are fed into the steril 

-' izing tunnel via an opening in end plat 13 rather than 
at some later stage in the cycle of operation. vFurther- _ 
more, this arrangement permits the conveyor belt 15 
when it travels around rollers 16 to be protected by an 
end shield or bracket 21 while still leaving adequate 
space between the forwardmost edge of member 21 
and the end plate ,13 of the tunnel. It is understood that 
the machine is provided ‘with the same sort of frame 
work as in the machine of my co-pending application 
and hence it is'u'nnecessary to describe the same in de 
tail here. ' 7‘ ' ‘ I ' ' 

As will be seen from FIG. 2 which represents a por 
tion of‘the machine disposed forwardly of vthat portion 
of the machine shown in FIG. 5,‘the individual contain 
ers 17 continue to‘ be moved'along'on the support 19 
and the cover 11 of the tunnel is. removable by lifting 
it__off as already stated since fit-merely rests on the re 
maining'portions of the tunnel or on‘ supports provided 
forthat'purp’o‘se such as shown'at'22"; and°tlie¥space 
through which the containers travel is .keptheated to a 
sterilizing temperature by one or more additional inlet 
pipes or tubular members 12, it being understood that 
all'the, sterilizing medium inlets 12 are connected to 
any suitable source of sterilizing medium, the nature of I 
which is per Se known and which hasnot been illus 
trat'ed in the drawings,'i._e. themembers 12 are con 
nected to a sourceof superheated steam or hot dry air 
or other sterilizinginedium of a ?uid or gaseous nature. 
The portion of the machine shownv in FIG. 1 illus7 

trates how the containers 17-come' to'the end of the 
support member 19 in tunnel 10 and pass’ individually 
onto and down inclined plate 23 from' which they ‘are 
taken by the transfer mechanism 24 and depos'itedindi 
vidually and successively on the cup inserts 251 of con 
veyor belt 26 which independent of the conveyor belt 
15, but which has its movement synchronized with con 
veyor belt 15 via the bevel gearing 27 and intercon 
necting linkage 28 in the same general manner as in my 
aforesaid co-pending application, although it will be 
noted that the extension of the tunnel at this area is 
con?gured in that there'is a long downwardly and for 
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wardly inclined portion 29, intermediate cover 11 and 
top member 30 of the forward portion of the machine 
upper housing. This inclined member 29 generally 
overlies the members 23, 24 as shown, thereby simpli 

' fying and rendering more practicable the construction 
of the extension of the tunnel. Conveyor belt 26 has its 
upper ?ight moving from right to left as shown by the 
arrow and the path of this conveyor belt is essentially 
rectangular within the housing shown, as will be clear 
from its return passage over the rolls 31 and 32 which 
are mounted on suitably driven transverse shafts 33 in 
known manner. It will also be seen that the bevel gear 
ing 27 is actuated by a vertical shaft 34 having at its 
lower end additional bevel gearing 35 driven in any 
suitable or known manner by horizontal shaft 36 which 
is only fragmentarily shown. ‘ 

It will be understood that the containers passing 
through the tunnel up to the point of the transport 
member 23 and ‘the transfer mechanism 24 are heated 
by the sterilizing medium, i.e. have been propelled 
through a heated and closed area to a sufficiently high 
temperature to effect rapid sterilization, i.e. a tempera 
ture of about 150°C or in the range of 90°C to 150°C 
while moving the individual containers at the rate of 
about 30/minute for a tunnel length of 7 meters and the 
traverse time of each container within the tunnel is ap 
proximately 25 minutes. As the containers 17 pass 
from the sterilizing tunnel proper they are exposed to 
infrared light designated at 37 which has a supplemen 
tal heating and sterilizing effect particularly into the in 
terior of the individual containers as they pass thereun 
der (see the upper right hand portion of FIG. 1) and 
then as the transferred containers move along conveyor 
belt 26 their underside or bottom is subjected to the ac 
tion of cooling means, either cooled air emitted at 38 
or chilled water (not shown) which of course can be re 
circulated. The conveyor belt 26 is understood to be of 
essentially the same nature as the corresponding con 
veyor belt in my aforesaid co-pending application and 
hence need not be further described in detail here. ‘ 

It is noted, moreover, that stacks of lids 39 (equal in 
number to tubes 18 and similarly spaced) are provided 

4 
for the same purpose as in my said co-pending applica~ 
tion and likewise are secured to indicating or recording 
devices (not shown) so that a visual record is obtained 
for control purposes. 

Referring next to FIG. 3, it will be observed that each 
sterilizing medium inlet 12 diverges into two legs 12' at 

. its lower end and is provided with terminal caps 47. 
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in‘holder(s) 40 protected by a casing 41 and that the . 
said'lids are individually removed and applied to con 
tainers ‘in ‘the same manner as'in my aforesaid co 
pending application exceptthat it has been found to be , 

45 

desirable to provide a second outer housing 42 to en- ’ 
sure absence of access of germs to the lids 39 and also 
to provide an additional insulating space 43 which aids 
in maintaining the lids at the desired temperature con 
ditions. In this case also a second means for irradiation 
of the underside of the lids is positioned as shown at 44 
where it has been found to effectively and rapidly effect - I 
complete sterilization of the lids, which are of course 
fed at a relatively rapid rate commensurate with the 
movement of the individual containers. Just beyond 
this portion of the machine there is a further inlet 12 
for sterilizing medium of ‘the type described above and 
also there is a further like inlet 12 just forwardly of the 
transfer mechanism 24. The assembly 45 represents the 
same lid pressing and sealing device as in my said co 
pending application. The same is true regarding piston 
type ?lling mechanism 45'. ' V ‘ _ a ' v 

It will also be observed thatat various points along 
the machine probes 46 are provided which indicate 
temperature of that particular area or space within the 
tunnel or machine enclosure. These are the same and 
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This arrangement assists in maintaining constant de 
sired temperature in a given area of the tunnel or ma 
chine and enables the effect of the sterilizing medium 
to be dispersed or distributed substantially evenly or in 
a predetermined manner over the interior tunnel space. 
Similarly in FIG. 4 the legs 12’ of the sterilizing me 
dium inlet 12 may extend the full width of the tunnel 
with the caps 47 ’ integral with and partially within the 
tunnel cover 11 and the tunnel side walls 11' to provide 
air connections located in the tunnel corners. 
As will be appreciated from FIG. 6, the tunnel con 

struction is made up of a plurality of sections or parts, 
one of which is shown'in FIG. 6, wherein the cover 
member 11 is removable as explained above, because 
it is not fastened down or secured to any other part of 
the tunnel. Each such section is also provided with a 
glass window or other transparent member 10’ by 
means of which the interior of the tunnel can be in 
spected. Member 10' is preferably made of heat 
resistant glass. ' ' 

The filling device designated at 45' is of per se known 
construction and is known as Paal ?ller which is a roller 
membrane-type of filler with a distribution tube having 
one side provided with a connection to a supply of the 
product to be ?lled into the containers and the other 
side provided with'an upstanding pipe, level probe and 
sterile. ventilation'?lter. As to members 39 and 40' of 
FIG. 1 this is a station where caps and lids are applied 
to the ?lled containers which has a measured or prede 
termined quantity of product therein upon reaching the 
capping station. This is the same essentially as in my 'co 
pending applicant and comprisesa series of 8 maga 
zines which hold caps or lids during a pre~sterilization 
period and ' thereafter for loading the stationary vlid 
magazines single panelson top of the magazines are 
opened and ?lled additional magazines are'pu-t into as 
on the’ stationary magazines so that the‘ feed'of the lids 
from the additional vr'n'agazines onto'the existing stack 
of lids'in the‘ stationary magazine takes place by a plas 
tic slide‘. The lid removing and applying device is shown 
below the stack of lids 39 and has the same construc 
tion and operation as in my aforesaid co-pending appli 
cation. This is known as a 4¥partite lid suction station 
wherein each, lid as it is removed from the stack of lids 
by suction must turn through an angle of 90° and is ex 
posed for 1.8 seconds to infrared light or radiation such 
as that designated at 44. After exposure to the infrared 
light the lids are immediately applied to the succession 
of containers. The infrared light installation _is the 
known conventional type, such as manufactured by Ell 
stein and others. ’ - " " " ' 

It; will further be appreciated that the tunnel proper 
terminates at the right hand portion of FIG. 1 where the 
sterilized containers move from support 19 to inclined 
plate 23 and thence to transfer mechanism 24, the lat 

. ter part of the machine forwardly of the end of support 
19 is known as a Hamba machine. The penumatic seal 
ing station designate as 45 can be turned through an 
angle of 90° for. cleaning purposes and the heat sealing 
of the applied lids takes place under 6 atmosphere pres 
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sure equal to 36 kg/cm2 sealing area. This unit is the 
same as in my co-pending application. 
The present machine is also‘ provided with a liquid 

?lled pan 49, the liquid 50 of which canbe heated and 
sprayed on the underside of the conveyor belt 26 for 
cleaning purposes as by the spray pipes 51 and subse 
quently in the return travel fo the conveyor belt 26 the 
thus cleaned belt is subjected to hot air drying by 
means of the device shown at 52, these being essen 
tially the same as in my co-pending application. The 
machine is provided in the usual way with adjustable 
supporting legs or feet 53 supported by surface 54 
which may be a cement flooring in a suitable building 
or other form of support and whereby the machine can 
be kept level irrespective of any irregularities that may 
exist in the supporting surface. 
What is claimed is: 
1. In a machine for automatically feeding, capping 

and sealing a succession of containers, an enclosed tun 
nel containing therin means for sterilizing each con 
tainer by passing it through a zone of elevated tempera 
ture for a sufficient period of time to render the con 
tainers sterile, means for cooling the underside of each 
such container, means for filling the containers, means 
for capping them and means for aseptically discharging 
the filled, capped and sealed containers from the ma 
chine wherein a forward extension for said tunnel is 
provided comprising an inclined plate for receiving 
sterilized containers propelled through said tunnel on 
a support therefor and means for transferring said ster 
ilized containers to a conveyor belt synchronously con 
nected with the conveyor belt operating in said tunnel. 

2. The machine according to claim 1, said tunnel is 
constructed in a plurality of sections each of which has 
a removable cover portion and an inspection glass of 
heat resistant material. 
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3. The machine according to claim 1, wherein means 

are provided for feeding empty unsterilized containers 
into the entrance end of the tunnel, said means com 
prisinga transverse row of vertical tubes continuously 
supplied with nested. containers and means for de 
nesting said containers as they leave the bottom of the 
tubes and for propelling the individual containers into 
the tunnel. . 

4. The machine according to claim 3, wherein means 
are provided in advance of the entrance end of said 
tunnel in the form of a shield having a horizontal por 
tion extending toward thetunnel entrance and protect 
ing the propelling conveyor mechanism therebelow and 
de?ning a space for the introduction of the containers 
from the supply tubes therefor into the tunnel. 

5. The machine according to claim 1, wherein said 
cooling means is disposed within said forward exten 
sion of the tunnel for cooling the underside of each 
such sterilized container as the same passes thereover 
on said synchronously connected conveyor belt. 

6. The machine according to claim 1, wherein the 
tunnel has a plurality of sterilizing medium inlets lo 
cated in spaced relationship along the tunnel cover, 
each such inlet comprising a tubular portion disposed 
in an opening in the tunnel cover and having diverging 
leg portions for distributing the fluid or gaseous steriliz 
ing medium within the adjacent space in the tunnel. 

7. The machine according to claim 1, wherein said 
means for applying a lid to each container is disposed 
beyond the ?lling means and further comprising means 
associated with said lid applying means for sterilizing 
each such lid, said sterilizing means turning each lid 
through an angle of 90° and exposing it for approxi 
mately 1.8 seconds to associated infrared light prior to 
application of each such lid to its container. 

* * * * * 
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