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Abstract

An apparatus for treating a package contaliner blank with a
fluid is disclosed and includes a rotary portion provided
with a plurality of chambers for receiving the blanks and a
fixed portion having a stator surface that faces the rotary

portion. The fixed portion 1s provided with an arrangement

that opens to the stator surface for supplying fluid so
that upon successive rotations of the rotary member, the
chambers will successively align with the arrangement for

supplying fluid so that fluid 1s thereby supplied to the

chambers.
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AN APPARATUS FOR TREATING PACKAGE CONTAINER BLANKS

TECHNICAL FIELD

The present invention relates to an apparatus for treating
package containexr blanks by means of fluid, comprising

chambers for accommodating the blanks and channels for the
fluid connectible with the chambers.

BACKGROUND ART

In the production of package containers for foods, ex-
tremely high demands are placed on cleanlliness and hy-
giene, with a view to reducing the population of bacteria
in the finished package container. It' generally applies
that the more the population of bacteria in a package con-
tainex can be reduced, the longer will be the shelf-life
of the packed product, of course on condition that the
package containexr 1is completely bacteria-proof, so that
bacteria cannot penetrate in from the outside aftexr seal-
ing of the package. A special type of package containerx
consists of the so-called stexrile or aseptic package con-
tainers which are filled with previously sterilized (fox

exanmnple heatétreated) contents such as milk or Jjuice. In

the production of package containers of this +type, a
treatment is required with disinfectant agents, normally
hydrogen peroxide (H»0,) in the vaporized or gaseous state

in order to ensure that the population of bacteria in the

- package container has been reduced to a sufficient degree

t0 guarantee, after filling and sealing of the package

container, a desired lengthy shelf-life, of the oxrder of
several months.

Package containers of the above-mentioned type, 1.e. pack-
age containers of the disposable type intended for liquid
contents such as milk and Jjuice, are normally produced

from a packaging laminate which includes a carrier layer
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of fibrous material, for example paper, which is coated on
either side with a thermoplastic material, primarily poly-
ethylene. The packaging laminate may also include otherx

layers, for example gas barrier layexrs such as aluminium
foil or the like. After reforming of the packaging lami-

nate into +tubular blanks fitted with a bottom, these
blanks are subijected, prior to f£filling with previously
sterilized contents, to a sterilization treatment, i1.e. a
so-called commercial sterilization, with a view to re-
ducing the population of viable bacteria to a level ac-
ceptable for achieving desired product shelf~life. The
sterilization normally takes place in that gaseous Or vap-
orized chemical sterilization agent is brought into con-
tact with the package container during a sufficient period
of time, 'whereafter the agent is removed by the package
container being exposed to a current of hot sterile air
until all residues of +the employed sterilization agent
have reliably been extracted. Duxing this treatment, the

individual package container blank 1is, in prior art appar-

atuses, enclosed in a chamber which, by the intermediary
of channels and valves, is connectible both to a source of
sterilization agent and to a source of sterile hot air.
The package container blank 1is moved via a gate into the
above-mentioned chamber with the aid of a conveyor, and
both filling of the package container and sealing of its
upper portion must take place before the package contaliner
departs from the sterile area. This requires a relatively
large amount of room and the sterile area must, hence, be
of relatively large size, with the result that it may be
difficult to guarantee that sterility can be maintained at
all times. In itself, the conveyor which moves the package
containers into and out of the sterile chambex also con-
stitutes an infection risk, since all mattex which is dis-
placed from the ambient surroundings of the chamber into
+he chamber may entrain bacteria. On the whole, it is gen-
erally desirable within this art. to reduce the degree and
intensity of interaction between the chamber and its sur-

roundings as far as is possible, for example by reducling
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to a minimum the still necessary area of the passages and
by always ensuring that +the pressure 1in the sterile
chamber is slightly higher than the ambient pressure, so
that leakage will always be one-way, from the 1inside and
outwards. Despite +the above-mentioned measures, 1t does
happen 1in prior'art apparatuses for treating package con-
tainexr blanks that bacteria may penetrate into the sterile
area, which necessitates operational down-time and a
specific sterilization, so-called presterilization, of the

sterile area before production can be resumed.

The gate and conveyor arrangements which are necessary in
prior art apparatuses are also relatively complex, with
the result that mechanical problems at +times occur and
package container blanks become Jjammed and torn in the
sterile chamber. In such an event, it is necessary to open
the sterile chamber and manually remove the remains of the
package container, and once again clean and presterilize
the apparatus, implying a lengthy period of operational
down-time during which the entire packaging machine must
stand idle.

OBJECTS OF THE INVENTION

One object of the present invention is to devize an appar-
atus for treating, primarily stexrilizing, package con-
+tainer blanks with +the aid of a gaseous or vaporized
fluid, the apparatus being of simple and reliable design
and construction, which ensures superior function from

both the aseptic and mechanical viewpoints.

A further object of the present invention is to devize an
apparatus of the above-mentioned type in which the sterile
area is of minimal volune ahd has least possible contact
with its surroundings, with a view to reducing the risk of

bacterial attack and penetration.
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Another object of the present invention 1s to devise an

—

apparatus of the above-mentioned type in which the number

of moving mechanical parts 1s reduced considerably compared
wlith prior art constructions, while at the same time
mechanical devices which are moved between the sterile area

and the amblent surroundings are eliminated.

Still another object of the present invention is to devise
a sealing arrangement between the chamber and its
surroundings which lacks mutually abutting surfaces exposed
to wear and which, therefore, displays satisfactory

performance even after lengthy operation.

Filnally, another object of the present invention is to
devise an apparatus of the above-mentioned type which is
not only ecconomical to manufacture but is also cost-
effective 1n respect of service and consumption of spare

parts and treatment fluid.

Accordingly, the present invention relates to an apparatus
for treating package container blanks with a fluid,
comprising: a rotary portion mounted for rotation about a
drive shaft and having a chamber mounted thereon for

recelving a package container blank; and a fixed portion

extending around the drive shaft and having a stator
surface that faces the rotary portion. The rotary portion
1s rotatable relative to the fixed portion and the rotary
portion has a rotor surface that faces the fixed portion.

The rotor surface and the stator surface are substantially
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conical. A first inlet channel is formed in the fixed
portion. Condult means in the rotary portion interconnect
the first inlet channel and the chamber at a first rotary
position of the rotary portion. An infeed aperture in the
fixed portion opens to the stator surface. The chamber is
aligned with the infeed aperture when the rotary portion is
in a second rotary position so that container blanks may be
lnserted into the chamber through the infeed aperture.

Fluid may be supplied through the conduit means to the

g

chamber upon rotation of the rotary portion to the first

rotary position.

Another aspect of the present invention relates to a method
of treating package container blanks with a fluid,
comprising the steps of: aligning a chamber provided on a
rotary portion with an aperture extending through a fixed
portion; inserting a package container blank through the
aperture and 1nto the chamber; rotating the rotary portion
relative to the fixed portion to bring the chamber into
communication with an inlet channel provided in the fixed
portion; and supplying fluid through the inlet channel and

to the chamber to treat the package container blank.

By designing the apparatus according to the present

lnvention with a rotary portion which includes chambers
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for the package container blanks and constitutes one half
of a valve arrangement, and a fixed portion which consti-
tutes +the other half of the wvalve arrangement and has
channels and connections for treatment fluid, as well as
inlet and outlet apertures for the package contailners,
conveyors or other mechanical devices which are moved bet-
ween the aseptic area and its surroundings are eliminated,
which reduces the risk of bacterial infection compared
with prior art apparatuses. The principle involving a rot-
axy device with conically shaped valve surfaces makes for
considerably greater precision even during lengthy oper-
ation, whereby it is possible to xeduce the surface area
of the connection walls extending between the aseptic area
and the ambient surroundings. The design of the mutually
facing surfaces of the rotary and the fixed portions as a
valve arrangement further simplifies the construction of
the apparatus and obviates the need of individual valves
and conduits, which provides a cost-effective apparatus
enjoying a high degree of operational reliability.

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS

One preferred embodiment of the apparatus according to the
invention will now be described in greatexr detail, with
particular reference to the accompanying, schematic
Drawings, which illustrate only those details indispens-
able to an understand;ng of the present invention. In the
accompanying Drawings:

Fig. 1 is a side elevation, partially in section, of the
apparatus according to the invention;

Fig. 2 is a perspective view of the apparatus accoxding to
+he invention with the upper portion raised and partly
removed:; and

Fig. 3 1is a horizontal section through ¢wo adjacent
chambers for accommodating package container blanks.
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DESCRIPTION OF PREFERRED EMBODIMENT

The embodiment of the apparatus according to the present
invention shown on the Drawings is intended to constitute
a part of a packaging machine for the production of asep-
tic package containers of the disposable type, i.e. pack-
age containers filled with, for example, sterilized long-
life milk or Jjuice. Packaging machines of this type are
kxnown in the art and normally produce, from a laminate
plastic material, sleeve-shaped package container blanks
which, after being sealed in a liquid-tight manner at
their one end, are exposed to a disinfectant, for example
gaseous hydrogen peroxide, with a view to ryealizing a so-

called commercial sterilization, i.e. an extermination of

existing bacteria to a sufficient degree to achieve de-

sired shelf-life after filling with sterile contents and
subsequent 1ligquid-tight sealing. The package containers
may be of substantially dquadratic cross—section and of a
height which is +three +to four times greater than the
cross-section. Naturally, the apparatus according to the
invention may also be employed for othexr treatment of
package container blanks of various types, one condition
being, however, that the treatment Dbe carried out by neans
of a current of fluid which is to pass and come into con-
tact with, in any event, the interior surface of the pack-
age container. The package contalners may also be of rec-
tangular, circular or other cross-section and may be manu-
factured from other materials. The sterilization fluid em-
ployed 1s ideally gaseous or vapcorized and adapted to the

relevant packaging material and the desired extermination
eaffect.

The illustrated apparatus according to the invention in-
cludes a rotary portion or rotor 1 and a fixed portion oxr
stator 2. The fixed portion 2 has a substantially circular
base 3 and an upwardly facing, conical stator surtace 4. A
central, +tubular portion 5 which axtends up above the
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s+ator surface 4 is provided with exterior rolling bear-
ings 6 and an interior drive shaft 7 which runs vertically
downwards through the fixed portion 2 to a prime movexr
(not shown) located beneath the fixed portion and realiz-

ing intermittent movement, for example an electric servo-
motor.

The rotary portion 1 is provided with a centrally located,
vertically upwardly extending Jjournal poxtion 8 which, by
the intermediary of the above-mentioned bearings 6, 1s xro-
tatably suspended on the tubularx portion 5 and is, at 1its
upper end, connected to the upper end of the drive shaft 7
by the intermediary of a flexural coupling 9. The rotary
portion 1 is provided with a downwaxdly facing, conical
rotor surface 10 which has the same nose angle as the
stator surface 4, preferably 140°, but in any event bet-
ween 90° and 170°. The spacing between the stator surface
4 and the rotor surface 10 should be as slight as pos-
sible, without risking direct contact between the sur-
faces, and in practice a spacing of 0.1-0.3 mm has proved
to be preferable.

The rotary portion 1 is substantially circular and car-
ries, on its upper side provided with radial rigidifi-
cation webs 11, eight chambers 12 which are pairwise uni-
formly distributed about +the Xxotary portion and are lo-
cated in idéntical spaced-apart relationship from the com-
mon centre axis of the rotary portion 1 and the fixed por-
+ion 2. Each chamber 12 has a tubular chambex wall 13, a
tightly sealing l1id 14 disposed thereon, and a filler body
15 disposed within the chamber. Between the inside of the
chamber wall 13 and the outside of the filler body 15,
there is a gap for accommodating the package contalnerxr
blank, the gap being of a width of between 3.0 and 10.0
mm, but preferably approx. 6.0 mm. As will be apparxent
from Fig. 3, in which a package container blank 16 has
been drawn by ghosted lines 1in the upper chamber, the
above-mentioned gap is distributed substantially uniformly
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on the inside and outside of the package container blank,
the package container blank being retained in position in
the chamber by means of a number of preferably conical
support studs 17 distributed about the chamber wall. The
filler body 15 is connected to the 1id 14 which, with the
aid of an anchorage 18, is sealingly urged against the up-
per end of +the chamber wall 13. The lower end of the
chamber wall 13 is simultaneously urged in a gas-tight
manner against the part of the rotor 1 provided with the

conical rotor surface 10.

T+ will be apparent from Fig. 1 how each chamber 12 1is in
communication with channels discharging in the xotor sur-
face 10 for that fluid which is to be circulated through
the chamber. More precisely, the filler body 15 includes a
central channel 19 whose one end discharges at the lower
end of the filler body 15 (i.e. inside a package contalner
blank 16 located in the chamber), and whose othexr end dis-
charges, by the intermediary of a connection conduit, in
the rotor surface 10 a slight distance inside the relevant
chamber 12, i.e. more proximal the centre axis of the
rotor 1. The chamber 12 is also provided with a lower,
quadratic aperture of the same cross—~sectional dimensions
as the chamber, by the intermediary of which aperture the
chamber is directly connected with the rotor surface 10 in
order to make possible both infeed and discharge of a
package containexr blank 16 and allow for passage of steri-
1ization fluid along the outside of a blank 16 located in
+he chamber. An outlet channel 21 runs out from the upper
end of the chamber 12, this channel extending down to the
rotor surface 10 and discharging therein between the open-
ing of the chamber 12 and the outlet of the central chan-

nel 19 in the rotor suxrface 10.

The channels 19 and 21 discharging in the rotor suxrface 10
of the rotary portion 1 and the chambers 12 are, on rota-
+ion of the rotary portion 1, selectively connectible in a
manner similar to slide valves with a number of inlets and
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outlets discharging in the stator surface 4 of the fixed
portion 2, as will be most clearly apparent from Fig. 2.
Tn the stator surface 4, there are pairwise disposed sub-
stantially quadratic holes for the package contalner
5 blanks, the holes extending fully through the fixed por-
tion. The hole pairs are disposed at an angle of 90° in
relation to one another and comprise one pair of infeed
apertures 22 and one pair of discharge apextures 23. Bet-
ween the infeed apertures 22 and the centre axis of the
10 apparatus, there is provided an air outlet port 24 which,
by the intermediary of an arcuate slot 24' provided in the
stator surface, is connectible with both of the centre
channels 19 included in one chamber paixr. The outlet port
24 is, at its other end, connectible to the ambient

15 atmosphere.

A gquarter of a turn aftexr the described infeed position,
seen in the direction of rotation (clockwise) of the rot-
ary portion 1, there 1is disposed a preheating position
20 with three preheat ducts 25 which, by the intermediary of
arcuate slots 25', are connectible with both the centre
channels 19, the outlet channels 21 and the chambers 12.
The centrally located preheat duct 25 is an outlet channel
intended to connect the outlet channel 21 with the ambient
55 atmosphere, while both of the preheat ducts 25 disposed on
either side thereof are inlet ducts for hot air (approx.
120°¢c) from a conventional hot air source (not shown) to
the chambers 12 and the central channels 19 in the xrotor
1.
30
After a further 90° clockwise turn of the rotary portion
1, the relevant palix of chambers 12 reaches a sterili-
zation position in which the chambers 12 and the central
channels 19 of the chambexs are communicable with two
35 pairs of inlet channels 26, 27 for the infeed of sterili-
zation fluid peripherally and centrally, in rei‘ation tO
blanks 16 inserted in the chambers. The outlet channel 21
in the rotary portion is at the sane time connectible with
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ocoutlet channels 28 located between the two inlet channels
26 and 27. The inlet channels 26 and 27 are preferably
connectible to a generator which generates a gaseous
sterilization agent, preferably gaseous hydrogen peroxide
at a temperature of 80-120°C. By the intermediary of a
valve (not shown), the inlet channels 26, 27 are also con-
nectible to a source of sterile air, for example sterile
filtered air generated by means of a compressor. In a
specific embodiment of the apparatus according to the
present invention; an overflow channel 29 may be utilized
to connect the outlet channel 28 from one of the chambers
12 included in the relevant pair with both of the 1inlet
channels 26, 27 of the other chamber included in the
pair. In such an instance, both of the chambers will Dbe
connected in series.

A further turning of the rotary portion 1 though 90° com-
pletes the revolution and places both of the chambers 12

in register with the dischaxrge apertures 23 Dby the inter-
mediary of which the package container blanks 16 disposed
in the chambers may be discharged from the apparatus ac-
cording to the invention. Infeed and discharge of the
blanks are effected by means of conventional, for example
suction-cup carriers, which engage, via the infeed and
discharge apértures 22, 23, with the downwardly facing end
surfaces of the blanks and displace the blanks vertically
out of the chémber via the'apertures 22, 23 in the stator
surface 4. When the rotor is in the above-mentioned dis-
charge position, the central channels 19 are connectilble
with an inlet 30 which may be placed in communication with
the preViously mentioned sterile air source.

As is apparent from Fig. 2, the stator surface further
displays a number of grooves 31 which define, on the one
hand, a sector of the stator surface within which the
inlet channels 26, 27 for sterilization £luid discharge,
and, on the other hand, that part of the stator surface in
which the discharge apertures 23 for the package container
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blanks are located. The groove 31 has an inner, annular
portion which, by the intermediary of radial grooves, 1is
connected to an outexr arcuate portion;, and all grooves
are, moreover, connectible to a partial vacuum source of

conventional type by the intermediary of channels (not
shown) extending through the stator surface.

Wwhen the apparatus according to the present invention 1is
emploved for treating package containexr blanks with a view
+o bacterial extermination, it i1is preferably disposed as a
more or less integral part in a packaging machine of pre-
viously known type. The apparatus is intended to co-oper-
ate with packaging machines of the type which produces
sleeve-shaped package container blanks preferably provided
with a liquid-tight end wall and which, after treatment 1in
the apparatus according to the invention, are filled with
previously sterilized contents (for example UHT treated
milk) and are sealed in a liquid and bacteria-tight man-
ner. Package containers of this type are normally produced
from laminated packaging material which essentially com-
prises layers of papexr, thermoplastic (polyéthylene) and
aluminium foil or some other suitable barrier material.
Both the pacﬁkage containers and the machines for theilr
production are well-known to persons skilled in this art
and probably require no detailed description in this con-
text. Tt is here merely presupposed that the package con-
tainers are of sleeve shape with one sealed end wall, the
containers being advanced, for example with the aid of a
conventional conveyoxr, to the apparatus according to the
present invention and beingdisplaced into the chamber
thereof by means of a reciprocating transfer device, forx
instance a rod fitted with a carrier and driven by means
of a camn.

Infeed of a package container blank 16 into one of the
eight chambers 12 of the rotary portion 1 1is essentially
affected vertically upwardly through one of the two infeed
apertures 22 in the fixed portion 2 of the apparatus. The
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rotary portion 1 is, at this point, located in such a pos-
ition of rotation that one chamber 12 1is located im-
mediately above one of the two infeed apertures 22, for
which reason the relevant package containexr blank 16 may
pass unimpeded the fixed portion 2 through the infeed
aperture 22 in +the stator surface 4 and up into +the
chamber 12. Since the blank 16 is raised with 1its open end
facing upwards, the blank will be displaced up about the
filler body 15 until such time as it is located 1in the
position illustrated in Fig. 1 (the blank 16 ‘being indi-
cated by ghosted lines). In this position, the blank 16
surrounds the filler body 15 and is exteriorly supported
by the support studs 17 of the chamber wall 13 such that

‘the spaces between the wall of the blank 16 and the

chamber wall 13 located outsidé the blank, and the filler
body 15 located within the blank are respectively of equal
size, preferably approx. 3.0 mm. No direct contact occurs
between the filler body 15 and the inside of the blank 16,
which is crucial for ensuring that all parts of the inter-
10Y surface' of the blank 16 coming into contact with the
contents of the container will be accessible to the treat-
ment or sterilization fluid which is to be employed.

supply of blanks to the apparatus according to the present
invention is preferably effected pairwise, and infeed of
the blanks into both of the chambers 12 included in a pailr
is similarly effected simultaneously. As has been mention-
ed above, during infeed of the blanks, both of the
chambers 12 are located immediately above the infeed apex-
tures 22, implying that the central channels 19 of the
chambers are in communication with the outlet port 24 via
the slot 24', whereby air present in the chambers 12 may
be forced out via the central channel 19 when the blank is
displaced upwardly on the filler body 15. Hereby, placing
of a blank 16 in the correct position in the chambexr 12
will not be prevented by the occurrence of an aix cushion,
but instead transfer of a blank 16 from the conveyor (not
shown) via the fixed portion 2 and into the xelevant
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chamber 12 may take place at high speed, as 1s necessary
since the stand time of the rotor is relatively short (of
+he order of 2 seé.). After the infeed of the package con-
tainer blanks 16 into the relevant pair of chambers 12,
the rotary portion 1 may unimpeded be +urned through a
quarter of a revolution, the filled chambers 12 departing
from the infeed apertures 22 in oxder instead progres-
sively to enter 1into communication with the outermost of
the three preheat ducts 25 via associated, arcuate slots
25' A+ +the same time, the central channels 19 of the
chambers enter into communication with that slot 25' which
is connected to the innermost of the three preheat ducts
25, and the outlet channels 21 enter into communication
with the centrally' l1ocated slot 25' of the preheat duct
55 . Both of the relevant blanks 16 are now located in the
preheating position, and preheating is effected in that
air heated to approx. 120°9C is led via the outer and innex
preheat ducts 25 to the chambers 12 both to the outside of
the blank 16 and its inside (via the central channel 19).
Having passed the blank 16 both exteriorly and interiorly,
the air from both of the ducts is gathered and led via the
outlet channel 21 to the centrally located preheat duct
25 . The injection of the preheating air at both the out-
side and the inside of the blank implies that no pressure
difference between the different sides of the blank need

arise, at the same time as a large volume of air may pass,

a rapid and uniform heating of the package container blank
16. Maximum treatment time 1is achieved with the aid of the
arcuate slots 25' in the statox surface 4 of the fixed
portion 2, the slots ensuring that the channels in the
rotary portion 1 come into contact with the preheat ducts
25 as soon as they have left the infeed position, and

T+ will hereby be ensured that the preheating time 1is not
l1imited to the approximately two seconds during which the
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rotary portion 1 is stationary, with the relevant chambers
12 in the preheating position, but is increased such that
the preheating time also encompasses a part of the rota-
tion time of the rotary portion 1. This ensures that the
hot air at approximately 120°C will have time to heat the
blanks 16 sufficiently, i.e. to a temperature not less
than approximately 80°C, which slightly exceeds the dew
point of the heated mixture of sterilization agent and air
which is employed for the sterilization treatment proper
of the package container blanks.

As soon as the contact between the relevant chamber palr
12 and the slot 25' of the preheat ducts has been discon-
tinued, the chambers move to the sterilization position,
in which the rotor once again stops. In this position, the
interior of each chamber 12 is in communication with a
source of treatment fluid by the intermediary of an outerx
peripheral inlet 26 in the stator surface 4, the inlet
being in direct connection with the chamber 12 - more pre-
cisely +the portion of the chamber located outside the
blank 16 - and a centrally located central inlet 27 which,
via +the central channel 19, places +the sterile £luild
source in communication with the inside of the blank 16.
supply of the relevant sterile fluid (preferably peroxide
gas heated 'to approx. 80°C) now takes place via both of
the inlets 26, 27 and, after having passed the outside and
inside of the blank 16, respectively, the gas flows out
via the common outlet channel 21 which, 1n the present
position of the stator, is connected to the outlet channel

28 in the stator surface 4 located between the inlets 26
and 27.

ITn a modified embodiment of the apparatus according to the
present invention, the outlet channel 28 from one of the
chambers 12 making up the pair may, via the overflow chan-
nel 29 (Fig. 2), be connected to the inlet of the second
chamber 12, implying that the chambers 12 making up a pair
will be connected in series so that the treatment gas
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first flows through one chamber and may thereafter pass
through +the other. It will hereby be possible to save
treatment fluid. Since the supplied gas of, for example,
hydrogen . peroxide and air, is at a temperature of approx.
80CC, it will not condense on the blank 16 heated to above
80°C, +the treatment being effected wholly 1n the gas
phase, which has proved to be an effective method giving
satisfactory extermination results in a very short time,
of the order of 1 sec. Nevertheless, to ensure adequate
results, the supply of treatment fluid continues for a
slightly longer period, approx. 1 1/2 sec., whereafter
both of the inlet channels 26 and 27 are, via channels
(not shown), instead placed in communication with a source
of sterile hot air which, for a further 0.5 sec., may pass
t+the inside and outside, respectively, o©f the package con-
tainer blanks 16 so that residues of the sterilization
fluid are completely flushed away.

when the treatment in the sterilization position is com-
pleted, the rotary portion 1 is turned through an additio-
nal quarter of a revolution to a dischaxrge posi'tion in
which both of the chambers 12 are placed in communication
with a pair of discharge apertures 23 in the fixed portion
2. At the same time, both of the central channels 10 enter
into connection with the inlet 30 in the stator surface 4,
this inlet being in communication with a source of sterile
air and, hence, feeds sterile air into the chambers 12

during the withdrawal of the treated blanks 16. The supply

of sterile air facilitates withdrawal of the blanks 16,
since no Vacuum occurs on the relatively rapid withdrawal
of the blanks, at the same time as infection of the blanks
1s preventéd during transfer of the blanks 16 from the
rotor 1 to a subsequent closed chamber (not shown), in
which the blanks are, after placing on, for example, a
conveyor (not shown), advanced to a filling station where
previously sterilized contents are supplied to a desired
level. Thereafter, the package container blanks are sealed
at the remaining end wall so that the enclosed contents
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will remain discrete in both liquid- and bacteria-tight
manner from their surroundings, whereafter +the package
containers may be removed from the sterile area by the

intermediary of a gate of conventional type (not shown).

As has been mentioned in the foregoing, the rotary portion
and the fixed portion are in slight spaced-apart relation-
ship from one another, and the space between the statorx
surface 4 and the rotor surface 10 1is, consequently, ap-
prox. 0.1-0.3 mm. This is necessary in oxrder +to ensure
that both of the surfaces do not come into contact with
each other (and be exposed to wear) on rotation, but im-
plies at the same time that a certalin leakage of treatment
fluid and air will occur during operation. The leakage of
sterilization fluid is an advantage, since it entails that
the space will be kept bacteria-free, but it is not des-
irable that the sterilization fluid leaks out into the am-
bient surroundings. In order to prevent this, the grooves
31 provided in the stator surface 4 are, by the inter-
mediary of channels (not shown), in constant connection
with a vacuum source which, by means of an equilibriated
suction, ensures +that leaking treatment £fluid is taken
care of and collected,

In the illustrated embodiment, both the stator surface 4
and the rotor surface 10 have a nose angle of approx.
140, but other angles ma? of course be selected within a
wide range (90°-170°) which has proved to function satis-
factorily. Constructions outside +this angular range are
also conceivable. However, practical experiments have
shown that a wholly planar surface entails a greater risk
of thermal deformation and, thereby, disruptive contact
between both of the surfaces, for which reason this should
be avoided. On the other hand, a wholly cylindrical sur-
face in which the chambers 12 extend radially towards the
axis of rotation does not suffer from corresponding draw-
backs, but instead entails practical difficulties in which
for example, residues of package container blanks must be
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removed from the gap between the surfaces. Consequently,
the choice of a nose angle of approx. 140° has been deemed
as a good compromise between both of these extremes, and
practical experiments have also demonstrated that this 1is
the optimum construction. Discharge to a subsequent fil-
ling station may be dispensed with in that the filling op-
eration instead takes place while the blanks are located
in the rotor, and closure and sealing of the blanks may
possibly also be effected already in the rotor.

The present invention should not be considered as res-
tricted to that described above and shown on the Drawings,
many modifications being conceivable without depaxrting
from the spirit and scope of the appended Clains.
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The embodiments of the invention in which an exclusive

property or privilege 1s claimed are defined as follows:

1. An apparatus for treating package container

blanks with a fluid, comprising:

a rotary portion mounted for rotation about a drive shaft

and having a chamber mounted thereon for receiving a
package contailner blank;

a fixed portion extending around said drive shaft and
having a stator surface that faces the rotary portion, said
rotary portion being rotatable relative to said fixed
portion and said rotary portion having a rotor surface that
faces said fixed portion, said rotor surface and said
stator surface being substantially conical;

a first inlet channel formed in said fixed portion:;

condult means in said rotary portion for interconnecting
sald first inlet channel and said chamber at a first rotary
position of said rotary portion; and

an 1nfeed aperture in said fixed portion opening to the
stator surface;

wherein said chamber is aligned with said infeed aperture

when said rotary portion is in a second rotary position so
Chat container blanks may be inserted into said chamber
through said infeed aperture; and

wherein fluid may be supplied through said conduit means to
sald chamber upon rotation of said rotary portion to said

first rotary position.
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2. The apparatus according to claim 1, wherein said

conical rotor surface and said conical stator surface have

a nose angle of about 140°.

3. The apparatus according to claim 1 or 2, wherein
sald conduilt means includes a central filler body extending

centrally within said chamber.

4. The apparatus according to claim 3, including a

space between an inner surface of said chamber and an outer

surface of said central filler body for receiving a

contalner blank.

5. The apparatus according to claim 4, wherein the

distance between the outer surface of the central filler

body and the inner surface of the chamber is between 3.0 mm

and 10.0 mm.

0. The apparatus according to any one of claims 1 to
O, Wherein said fixed portion includes a plurality of
preheat ducts through which hot air can be supplied to said
chamber when the chamber is in a preheating position, said
plurality of preheat ducts opening to the stator surface,
sald plurality of preheat ducts being positioned between
sald first inlet channel and said infeed aperture so that
sald chamber moves successively from said second rotary
position to said preheating position and then to said first

rotary position during rotational movement of the rotary
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portion, one of said preheat ducts being aligned with and
in fluid communication with sald condult means and another

of said preheat ducts being aligned with and in fluid

communication with said chamber when said chamber is 1in the

preheating position.

7. The apparatus according to any one of claims 1 to
6, 1lncluding:
a second 1nlet channel 1n the fixed portion which opens to
the stator surface, said second 1nlet channel being aligned
with said chamber when the rotary portion is in the first
rotary position to supply sterile air to the chamber;
an outlet channel provided 1n said fixed portion which
opens to the stator surface; and

an outlet condult provided in said rotary portion and

communicating sald chamber with said outlet channel when
said rotary portion 1is 1in the first rotary position;
whereby fluid flowing into said chamber through said first
and second 1nlet channels may be discharged through said

outlet channel.

8 . The apparatus according to any one of claims 1 to
7, 1ncluding an outlet port that opens to the stator
surface and that communicates with the conduit means when
Che rotary portion 1s in the second rotary position, said

outlet port being communicable with the atmosphere.

9. The apparatus according to any one of claims 1 to

8, 1lncluding a discharge aperture extending through the
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fixed portion for permitting a blank to be discharged from
the chamber when the rotary portion is rotated so that the

chamber is aligned with said discharge aperture.

10. An apparatus for treating package contailner
blanks with a fluid, comprising:
a rotary portion having a plurality of package contalner
blank receiving chambers provided thereon, said rotary
portion having a rotor surface and said plurality of

package container blank receiving chambers opening to said

rotor surface;

a fixed portion having a stator surface that faces the
rotor surface, sald rotary portilion being rotatable relative
to sald fixed portion and said fixed portion having a
plurality of treatment stations, each treatment station
being alignable with at least one of said package container
blank receiving chambers;

infeed means 1n sald fixed portion at a first one of said
treatment stations for permitting a package container blank
to be 1nserted into one of the package container blank
recelving chambers when the rotary portion is rotated so
that the one package container blank receiving chamber is
1n an 1nfeed position;

preheating means on said fixed portion for preheating a
package container blank in one of the package container
blank recelving chambers at a second one of said treatment
stations;

sterilizing means on said fixed portion for sterilizing a

package contalner blank in one of the package container
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blank receiving chambers at a third one of said treatment

stations; and

discharging means on said fixed portion for discharging a
package container blank from one of the chambers at a
fourth one of said treatment stations;

wherein when the rotary portion 1s rotated sequentially
through the first, second, third and fourth treatment
stations a package contalner blank 1n inserted i1nto one of
the package container blank receiving chambers, 1s

efficiently and effectively treated and 1s discharged from

the package contalner blank receiving chamber.

11. The apparatus according to claim 10, wherein said

means for preheating includes at least one preheat duct
provided 1n sailid fixed portion through which hot air can be
supplied to the one chamber when the rotary portion is
rotated so that the at least one chamber 1is aligned with

sald second treatment station.

12. The apparatus according to claim 10 or 11,
whereln said discharging means includes at least one
openlng extending through the fixed portion at said fourth
treatment station for permitting a blank located in the one

chamber to be discharged from the chamber when the rotary

portion has been rotated so that the chamber is aligned

with said fourth treatment station.

13. The apparatus according to claim 10, 11 or 12,

wherein said plurality of receiving chambers includes
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chambers that are separated and spaced apart from one

another.

14. A method of treating package container blanks
with a fluid, comprising the steps of:
aligning a chamber provided on a rotary portion with an
aperture extending through a fixed portion;
lnserting a package container blank through the aperture

and 1nto the chamber:

rotating the rotary portion relative to the fixed portion

to bring the chamber into communication with an inlet
channel provided in the fixed portion; and
supplying fluid through the inlet channel and to the

chamber to treat the package container blank.

15. The method according to claim 14, including:
rotating the rotary portion relative to the fixed portion
Lo bring the chamber into communication with a preheat duct
prior to treating the package container blank:; and
supplying heat through the preheat duct and to the chamber

to heat the package container blank.

16. The method according to claim 14 or 15, including
rotating the rotary portion relative to the fixed portion
Lo bring the chamber into communication with a discharge
aperture extending through the fixed portion to discharge

the package container blank from the chamber.
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