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69 Hot air aseptic packaging system.

€ containers (18) (made of, for example, metal, glass,
plastic or fiber) are sterilized in a sterilizer (21) of packaging
apparatus having a helical or spiral conveyor belt (36) within
an insulated casing (31) through which air above atmos-
pheric pressure at up to about 500 °F (260 °C) is circulated
by means of a heater (46) and blower (47), in a recirculation
path. The containers then travel along a straight-line
encased conveyor (22) where sterile air above atmospheric
pressure prevents ingress of non-sterile ambient air. During
N part of the path through the straight-line conveyor, the
containers are driven by a helix (71) which forces the con-
tainers into close proximity. Pre-sterilized, preferably
N~ cooled, product is delivered into the containers preferably
through a curtain, slit-type filler (111). The speed of the
O containers is timed so that the desired product volume is
o delivered into the containers. Thereafter, filled containers
are accepted by a container closing machine (24). Container
O lids (18) or covers are sterilized in a section of the apparatus
where lids are moved along a conveyor and sterile air which
Q@ has been heated is forced by a blower (161) into the lid
sterilizer section. The lids then travel up a tunnel at greater
than atmospheric pressure, where they are cooled and de-
livered to the closing machine. The closing machine applies
n. the sterile lids to the containers at greater than atmospheric

“I pressure.
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HOT AIR ASEPTIC PACKAGING SYSTEM

Sem v v e e e .-

This invention relates tora packaging system and
method of packaging. Steam aseptic packaging systems and
methods have been used commercially for many years. The
substitution ofrother heated gascé {including air) for steam is
noted in litcrature (e.q. Martin Patents No. 2,549,216 afd

No. 2,631,768). The use of hot air as contrasted with steam

- offers a number of important advantages,

Cne of the most important advantages is the saving
in energy required to vaporize water to create steam, with a
consequent §aving in fuel expenses. It has been found that
at somewhat increased volumes the lethaliﬁy of hot air is
comparable to that of superheated steam. within the steril-
izing sactions o} the system, the heatedfair is recirculated
providing for increased energy conservation and savingé.

A second important advantage of the use of hot air
is a lessening of deterioration of paris which have heretofore
been attacked by the steam and also a 1éssening of the satur-
ation of the insulation of the casims occasioned by condensa-
tion of water in such insulagion, leésening itstherﬁal effi-
ciency. .

Still another advantégc of the use of hot air is;'
the fact that when steam is used in the headspace of a con-~ i
tainer, because of condensation, there is a tendency to collapse
the walls of the container. Using hot air eliminates this
tendency and.therefore permits the use of thinper walls of
metal and glass containers and also makes the use of fiber anad
plastic containers practical, along with other containers con-

structed with less rigid material.
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The invention provides a hot air aseptic packaging
system comprising a container sterilizer, said container
sterilizer comprising a first casing, a first conveyor
within said first casing, means for feeding empty containers,
into said first conveyor, means for discharging containers
from said first conveyor, first heating means, said first
heating means comprising a heater for raising the temperature
of air tp a sterilizing temperature and blowing means for
blowing sterile air above atmospheric pressure throughout
said first casing to sterilize said containefs as they pass
through said first conveyor; a sécond conveyor sectioq
comprising a second casing, a second conveyor in said
second conveyor section receiving containefs from said
first conveyor, a filler in said second caéing positioned
to £ill product into said containers as théy travel on
said second conveyor, means for delivering sterile prodgpt
into said filler, first transfer means foF discharging
sterile filled containers from said second conveyor, means
for. maintaining sterile air at above atmospheric pressure
within saié second casing; a 1id sterilizer comprising a

magazine for lids, a third conveyor receiving lids from

- said magazine, second heating means for heating air to

sterilizing temperature, means for circulating sterile air at
above atmospheric pressure around said lids as they travel‘
along said third conveyor to sterilize said lids, second
transfer means for discharging sterile lids from said third
conveyor, and an enclosed closer comprising means to
receive containers from said first transfer means, means to
receive lids from said second transfer means and position one
1id on top of each container, means for attaching each lid to
its respective container, and means for discharging closed

containers from said closer, and means for maintaining

pressure in the said closer above atmospheric,

T
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The first conveyor preferably comprises a belt,
a drum and means for guiding and driving the belt in a
continuous helical path around the exterior of the drum,
The first heating means may further comprise a return duct
drawing air from the first casing back to the blowing means
in a recirculation path. The heater may typically be of
the electric resistance type. .

The second conveyor preferably comprises a
helical conveyor having a first section of a first pitch
and a secénd section ofrérsecond pitch greatef than the
first pitch, the system accommodating containers having
top outward flaring flanges, the first pitch being less than
the outside &iameter of the flanges to force the flanges of
adjacent containers into close proximity, ;he'filler being
disposed above and extending longitudina11§ of said helical
conveyor above said first section; the filler having a*
longitudinally extending slit through which product is
continuously discharged in a ribbon into said containers.

The second conveyor section may further comprise
a duct, means for delivering sterile air into the duct,‘and
means for delivering sterile air from the duct into the
second casing at above atmospheric pressure. The means
for delivering sterile air can be independent of the first .
heating means. Cooling means may optionally be provided in
the secoﬁd casing to reduce the temperature of the containers;
this cooling means may comprise a pipe and means for -
circulating sterile cool fluid through the pipe, the pipe
having a spray aperture to spray f£luid onto the exteriors of
the containers,

The means for maintaining sterile air preferably

further comprises cooling means for cooling the sterile air.
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The means for delivering sterile product may
comprise means for creating above atmospheric pressure in
the product and a valve hetween the 1ast—named‘means and
the filler, the valve having a discharge port, a seat
inward of the discharge port, a head shaped to engage the
seat, resilient means biasing the head intc engagement with
the seat, the head being movable out of engagement with the

seat when the pressure in the valve overcomes the force of

_the resilient means, whereby excess product is discharged

from the valve through the discharge port,

The 1id sterilizer may comprise a heat insulated
third casing around the third conveyor and the second transfer
means, the third casing being separated by'a partition into
upper and lower parts, the third conveyor ﬁaving at least one
continuous member- and means for driving the member, the member
moving the lids in the upper part and returning through :the
lower part, the means of circulating sterile air delivering
the air at sterilizing temperature into the upper part
adjacent the magazine, a duct from the lower part back to the
second heating means for recirculationrback to the upper part.
The third conveyor preferably. comprises two horizontally
spaced apart members driven together, the 1lids being tangential
to both the members as the members are driven along the upper
part.

The closer may be enclosed by a third casing and
may further comprise a duct for sterile heated air'above'
atmospheric pressure leading into the third casing, the duct
discharging into an air distributor locatéd adjacent the
means for discharging closed containers, the air distributor
having apertures opening into the third casing, The
discharging duct preferably also discharges into the means

for maintaining sterile air in the second conveyor gection,

LS
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while the second conveyor section may typically
communicate with the third casing,

The invention also provides a method of hot air
aseptic packaging comprising: sterilizing empty containers
by conveying said containers in an enclosed first area while
subjecting said continers to hot air at a temperature in the
range of 300-400°F {(approx 149*204°C) for a period of time in
the range of 60 to 240 seconds, conveying stérile containers
through an enclosed second area in sterile air above
atmospheric pfessure, periding sterile product into said-
second area, filling said product into said containers, '
sterilizing lids for containers by conveying said lids in an
enclosed thifd area while subjecting said }ids to hot air
above atmospheric pressure at a temperatug% at about.
400°F (approx 204DC) for a sufficient period of time to
sterilize said lids, delivering sterile filled containerx and
sterile lids into an enclosed fourth area, applying said lids
onto said containers and securing said lids to said containers,

The conveying sterile container step preferably
includes forcing the containers close together in a line and
then providing the product in a ribbon above the line to
flow into the containers substantially without spillage.

The containers may advantageously have outward turned flanges,
the flanges overlapping as the product is filled thereinto.

The containers are preférably cooled to a range
of about 75-90°F {(approx 24-32°C) before filling, the product
also being cooled for £illing., By sterilizing and then
cooling containers and by sterilizing and.then cooling the air
which exist at greater than atmospheric pressure in the filler
area, pre-sterilized and cooled product may be filled into
the containers at a much lower temperature than is possible

where steam is employed, thereby avoiding the
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deterioration at elevated temperatures which otherwise
occurs. Furthermore, containers made of products such as
fiber are less likely to be damaged under the conditions
heretofore set forth, This reduces degradation of the
product.

The sterilizing lids'step preferably comprises
providing a stack of lids, turning the stack of lids
horizontal, and conveying the 1lids horizontal touching
each other while heating the lids for sufficient time to
sterilize the lids. The.stack of 1ids may be turned around
corners so that the lids fan apart while turning the corners,
the hot air having access to the tops and bottoms of the
lids while fanned apart. i

The steps-of applying and secufing the 1lids is
preferably performed in an enclosed area éo allow sterile air
to be blown into the enclosed area. The sterile air for the
step of conveying sterile containers mayébe typically from the
same source as the air provided in the step of applying and
seéuring lids. '

The inventionrfurther provides a filler for use
with a hot air aseptic packaging system comprising, a tunnel,
a straight-line conveyor in said tunnel receiving stérile,
empty containers at a first end and discharging said containers
filled with sterile product at a second end, a filler in said
tunnel positioned above said conveyor, first means for
delivering said sterile product to said filler, second me;ns
fcr'delivering sterile air under pressure to said tunnel,
support means'supporting salid filler from said éunnel, said
filler comprising a casing extending longitudinally above

the path of said containers as they are moved along said
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conveyor, $aid casing héing formed at.its bottom with an
elongated longitudinal £irst slit, a tube of lesser diameter
then the interior of said casing disposed within said casing
perforated at its top and connected to said first means, an
elongated insert formed with a second slit disposed in said
first slit, and detachable means sé@curing said insert to said
casing, whereby said insert may be replaced with another insert

having a second slit of different width, product received by

- said tube flowing into the space between said tube and said -

casing, thence out throuéh said second slit and into said
containers.

Advantageously, the slit throuéh which product 1is
discharged is interchangeable, the width qf the slit determining
the volume of product dispended. Merelyfby substituting
parts having slits of different width, this adaptability of the
filler to different rates of product flow is achievéd.‘

‘ An optional feature of the filler is its
adjustability for different heights and widths of containers,
A filler tube in which the slit may be installed is preferably
supported in the filier chamber in such manner that it may
readily be raised and lowered to accommodate different
container heights. Additionally, guides which maintain
straight line travel of the containers may be moved apart or
together to accommodate different container widths,

The conveyor preferably comprises a helical conveyor
hanngzaflnn:aaxiaxofalfhst Pﬁu&;anda;gxnmisaxna1ofalgaxnd
pitch greater than the first pitch, the system accamodating
containers having top outward flaring ﬂangés, the first pitch being
less than the outside diameter of the flanges to force the
flanges of adjacent containers into close prdkimity.

Cooling means may advantageously provided in the

tunnel to reduce the temperature.  of the containers; this
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means'preferahly comprises a pipe and means for circulating
sterile cool fluid through the pipe, the pipe having a spray
aperture to spray £fluid onto the sides or exteriors of the
containers, optionally before £illing, At least one of the
guides may consist of a tube having spray holes through which
sterile, cocled watef may be sprayed on the containers as they
vass therealong. .
The means for maintaining sterile air preferably
furtherrc0mprises cooling means for cooling the sterile air,
The support means may comprise vertical members on
either side of the tunnel, brackéts fixed to said casing and .
extending outward to either side of the tunnel, and clamp
means to clamp the outer ends of the brackets to the vertical
members, the clamp means being detachable: whereby the filler
may be raised or lowered relatiye to the éonveyor to
accommodate containers of different heighﬁs. .
The first means may comprise means for creating
aboie atmospheric pressure in the product and a valve between
the last-named means and the filler, the valve having a
discharge port, a seat inward of the discharge port, a head
shaped to engage the seat, resilient means biasing the head
into engagement with the seat wﬁen the pressure in the .valve
overcomes the force of the resilient means, whereby excess
product is discharged from the wvalve through the discharge
port. A second valve may be provided between the first
mentioned valve and the filler, the second valve Having'a
second seat, a second head, and an external actuator for
closing the second head agaipst the second seat and for moving
the second head away from the second seat variable distances.
The invention still further provides a filler valve
cbmprising a body having 5 first inlet port and a first outlet

port and a third port, a first seat in said body between said first
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inlet and said first outlet ports, a first head shaped to

seal against said first seat, a first stem fixed to said

first head and extending out through said third port,
resilient means biasiﬁg said first head against said firét
seat, said resilient means being adjustable in force, means
for delivering product under pressure from a source to said
first inlet port, means for returning product from said first
outlet port to said source; a second body having a second
inlet port connected to said £irst outlet port, a second outlet
port adapted to be connected to a filler, and a foufth'port; a
second seat in said second body bé£ween said second inlet port
and said second outlet port, a second head shaped to seal
against said second seat, a second stem fiked to said second
head and extending out through said fourth;port and actuator
means connected to said second stem to mov% saidrsecond head

against said second seat and to move said second head away from

said second seat variable distances. .

The valve can be installed bet&een the pump or
gr;yity feed of the product and the filler to prevent overflow
of product, which might otherwise clog the filler and require
the line to be shut down until the overflow is cleaned and
also to maintain the product b;ing fofced into the fi}ler at a
uniform pressure, | '

An advantage of the present invention is the
reduction in the required floor space of the packaging facility.

- A further advantage of the invention is-an

additional reduction of energy requirements by recirculation of
air in the conpainer and 1id sterilizing and other portions of
the system. 7

Still another advantage of the invention is that the
use of pressurized air prevents introduction of non-sterile air

from the atmosphere into the system after the container and

1ids have been sterilized,
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An additional advantage of the invention is that
many of the components of the system comprise adaptations of,
standard pieces of equipment, thereby making unnecessary large
scale redesign of these components and large inventories of
spare parts. '

Windows may be provided in the various components to
allow continuous visual inspection of the product, containers
and lids,

An embodiment of the invention will now be described,
by way of example, referring to tbe accompanyiné drawings,

in which:

Fig. 1 is a schematic perspective viéw of the system in
accordance ‘with the present invcntion; 5

Fig. 2 is a top plan view of the cthainer sterilizer
portion of the invention;

Fig. 3 is a side elévational view of the structure of
Fig. 2 partly broken away in section toireveal internal
constroction; ) ‘

Figs. 4A and 4B are a composite top plan view of the
éontainer tunnel and filler portion of the apparatus;

Figs. 5A and 5B are a composite side elevational view

- of the structure of Figs. 4A, 4B;. |

Fig. 6 is a transverse sectional view taken | I
substantially along the line 6~-6 of Fig. 4A; o

Fig. 7 is a fragmentary sectional view taken
substantially along the line 7--7 of Fig. 6;

Fig. 8 is a perspective view of the container lid feed
and sterilizer; | i '

FPig. 9 is an enlarged scctiohal view through a portion
of Figfra;

Fig. 9A is a schematic plan view of Fig. 9;

Fig. 10 is a transverse sectional view taken.

substantially along the line 16—-10 of Fig. 9;
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Fig. 1l is a schematic top plan view of a portion of a
container closing machine with parts omitted for clarity and
§lso showing a portion of the filler and tunnel;

Fig. 12 is a sectional view taken substantially along
the line 15--12 of Fig. 11;

Fig. 13 is an enlarged elevational view, purtly-broken
away, in section, of a valve which may be used in the
system; .

Fig. 14 is a sectional view similar to Fig. 6 of a
modification;

Fig. k5 is an enlarged sectional view of a portion of
Fig. 14;

Fig. 16 is a view similar to Fig. lf’ of a modified

valve. .
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Directing attention to Figq. 1, the essential
components Qf the system are set forth. Containers 19 having
top flanges 20 and which may be metal, fiber, glass,plastic
or other material are fed into a container steriliiér 21
where they are heated to a temperature of up to approximately
500°F by hot air. The containers then pass through a straight-
line conveyor 22 which includes .a filler section 23 where a
pre-sterilized, cooled liquid or semi-liquid product is filled
into the coﬁtainers. Ffém thé conveyor 22 the containers
pass into a closing machine 24 which is a modified, enclosed
adaptation of a well-known commercially aéaiiable machine.
Meanwhile the lids 18 for the cdntainers,:deposited in a 1lid
storage magazine 26 pass through a lid sjerilizcr 27 and
thence up an incliped 1lid conveyor 28 to;the closer 24. 1In

i

I
the closer 24 the lids are attached to the container. *The

components of the system will be described in detail.



R

0059097

13.

CONTAINER STERILIZER

R : The container sterilizer 21 shown in some detail in

Figs. 2 and 3 has a double walled casing 31 filled with a heat
insulation material 32, In the walls of the casing 31 at con-
venient intervals are observation windows 33. The containers 19
are fed into sterilizer 21 through the container inlet 3l; prefer-
ably in double file. From the bottom of the inlet 3l the

contuinerﬁ, 8till in double file, paas onto a convoyor helt 36

which passos around and over the péwor driven intake pulley 37.

The conveyor belt 36 passes in s hélidal upward path around a
central primary drum 38. A helical trackway 39 supports the
belf 36 in its path., The containers pass déwn,through 8 dis-
charge chute 441 and out of the casing 31, ihe.belt 36 is
directed by ond pulley /2 and add;tioqnl pualeys I}3 vack to. the
intake pulley 37. The structure heorein illustrated is 8 modifi-
cation or.n commercially available conveyi?g system such as that
shown in Patent No, 3,348,659, '

Mounted at a convenient locafion such as the top of the’
sterilizer 21 is a hecater 16 which may be electric, gas or oil
fired. 1In a prelerred device 8. .resistance electric heatér is
used, blower Ii7 forces ccntrolled air up from the air return
duct §8 throupgh duct 51 which contains the heater Ii6 and then
down through inlet duct 49 which leads into the casiﬁg 31, The
air is preferably at a suitable temperature such as 300°F (approx 149°C) for -
fiber éontninors which is sufficient to sterilizc containers
when they 2re subjected to such a temperature for a period of
about 60 to 210 -seconds, normal time for coﬁtainefs 19 to pass
throuch the sterilizer 21. For metal and glass containers 450°F. (approx 232°C)
is suitable. The resident time in the container sterilizer may

be varied by incroasing or decreasing the speed of the conveying

system,
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CONTAINER TUNNEL AND FILLER

Communicating with the lower end of the discharge
chute 41 is a horizontally disposed tunnel 61. Continuously
moving within the tunnel 61 is a conveyor chain 62 and onto the
horizontal top stretch of the chain 62 the containers pass in
single file. Pulley 63 designates the driver pulley at the
proximal end of the tunnel 61. 7

About midway of the tunnel 61 is an idler pulley 66
around which the chain 62 passes_dnd returns to pulley 63.

Containers l9'a¥e restrained as they are discharged
from chain 62 and received in helix 71 by guide 68. Guide 68
carries horizontal rods 226 which slide ib holes in U-shaped
brackets 227 and are biased inwardly by s;rings 228. Brackets
227 are adjustably held by bolts 229 threaded into the wall of
tunnel 61. The heads of bolts 229 are e*ternally accessible
for adjustment. ! ,7 >

Mounted horizontally within the distal path of the
tunnel 61 is helix 71. Helix 71 has at its proximal end flights
72 which are uniformly spaced apart slightly less Fhan the
diameter of the flanges 20 of the containers 19 being ﬁandled.
It will be understood that for different size containers 19
different helices 71 are requiréd; At the distal end of the
helix 71 the flights 73 are spread apart, for a purpose which
hereinafter appears. Shaft 74 of helix 71 is mounted in
bearings 75 at either end. The containers 19 digcharged.off
chain 62 are supported partially by horizontal plate 76fana
partially by the vertical flange 78 of porizontal bar 77.
There are hoiddownrbars 79 mountced horizonta11§ to engage the
top flanges of 20 of the contaihers 19. Bars 79 are supported
by brackets Bl. As best shown in Fig. 6 the bags 79 may be
moved in and out to accommodate containers of different sizes.
The containers 19 are partially supported and are.driven bf

the flighté 72, also as best shown in Fig. 6. The containers

.
P
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are kept in contact with the helix 71 by means of horizontally

disposed vertically spaced apart tubes 82. Tubes 82 preferably

perform an additional function in that sterile cooling water

may be pumped therethrough and the tubeé are formed with spray
holes (not shown) which spray water against the sides of'the
containers 19, cooling and cleaning the same. The_spray water
drains from the tunnel 61 through drain 83.

Helix 71 is driven from a power take-off 86 of the
closer 24. Thus the take-off sprocket 86 drives chain 87
which is connected to sprocket 88 on the shaft 74 of helix 71.

Idler sprocket 89 maintains the chain 87 tight. Shielding 91

: . . i .
- functions as a guide for containers 19 at one side.

. i
There are windows 92 along the rength of the tunnel

61 through which the attendant can observe the containers 19 as

they pass under the filler which is to be!described. A cover

i A

93 is hinged by hinge 94 so that in case of malfunction the
. i .

opecrator may obtain access to the interior of the tunnel 61.

1

Within the tunnel 61 is a distributor 96 having air holes 96A .
which distributes air throughout the interior of the tunnel.
There is a duct 97 alongside the tunnel 61 communicating at
intervals with distributors 96? It will be understood that the
tunnel 61 is preferably of double-@alled construction and the .
space between the walls is filled with insulation 98 which“ﬁay
be a ceramic fiber. The materials of which the walls are con-
structed are preferably stainless stecl both inside and out.

To sterilize the air within the tunnel 61 and also,
importantly, to prevent the ingress of non-sterile atmospheric
air, blower 101 is installed in a convenient location such as
the top of the sterilizer 21 adjacent the blower 47. Blower
101 communicates with a heater 102 which heats the air to a

temperature of about 400°F (approx 205°C), thence to a horizontal duct 103

along the top of the sterilizer 21 and thence down fhrouéh a
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vertical duct 10l to a horizontal duct 106 which communicates
with the duct 97. At start-up,'air is preferably at hSO-SOOOF
(approx 232-260°¢) aﬁﬁ then reduced.

Where it is desirable, a heat exchanger 107 may be
instslled in the vertical duct 1Q4. The heat exchanger 107 has

a coolant inlet 108 and a coolant outlet 109. Yithin the heat

" exchanger 107 are coils (not shown, but of a common commercial

~ type) a2round which the hot air in the duct 10l circulates and

“by which ftu tomporatura.is materinlly roducod. " Somo products

deteriorate rapidly at high'tcmﬁcratures. Accordingly, it is
desiradble to cool the sir emitted through duct 106, while main-
taining its .pressure above atmospheric. éuch stecrile air,
cooled but above atmospheric pressurc, is|introduced in the
filler ll1l. The_pressurc of thg air prevents ingress of non-
sterile air from the surrounding atmosphere. Since both the
centainers and the product have been preTsterilizad, contamina-
tioﬁ of the product in the containers is avoided, Low tempera-
tures < ir necessary, as low as 70°F (approx 21°C) - may be
used, a condition which is never achievable with the use of

steam as contrasted with air., _

. ' ®ller 111 is a modification of a commercially krnown
‘structure, It is mounted above the path of the ccntainers 19
by means of horizontally outwardly extending brackets 251 spaced
at intervals along the length of the filler 111. Each bracket
251 is rcbcived in a elamp 252 which ia, in'turn,'nuppoﬁtﬁd from
a vertical support 253 on the side of the filler by means of
bolts 2t. By raising and lowering the ciamp 252 - i,e., By
inserting the bolts 25l through different holes in thc support

253, the filler casing 116 may be raised and lowered,
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The containers 19 are surported against lateral dis-
Placement by guides 256 fixed to brackets 257. Threaded rods.
258 are.threaéed into the vertical flanges of brackets 257.
These rods 258 pass throﬁgh onc of several vertically spaced
holes in vertical support 259 and ere fixed in place by means
of nuts 261, Acéﬁrdingly, by turning threaded rods 258, the
brackets 257 and hence the guides 256 may be moved inward and
outward so that the guides engage the walls of the containers 19
as they pass under the filler. By raising or lovering r9d3-25§
and inserting same through differont hegles in support 259, guides
may boe positioned near the tops cof containers 19. The lower
edges of tho containers 19 are guided by botéom guides 262,
Filler 111 has a horizontally dispoJed casing 116
fermed with a continuous slit 117 along its tottcm edgo. Inter-

changeablo inserts 266 of Teflon or other suitable material are
attached to the slit 117 by means of brackets 267 held'by‘bolts
2608 into ;uuing. Tho width of tho aslits 26% in the insort
determines the rate of flow of pioduct. By replacing the insert
266 diffcrent product flow may be ‘obtained,

A curtain of product is discharged through the slit- .
269 in the insert 266 immcdiatel; above the path of the.contain;
ors 19 as they are wmoved along by the helix 71, Pre-sterilized,
cooled product is pumped or otherwise forced into a tube 118J
within the cssing 116. Tube 118 has holes 119 at intervals at
its top so that the liquid or semi-liquid product is forced out
through the holes 119 and into the interior of the casing 116.
The product is fed through an inlet 112 at one end of tube 118,

This structurce of filler 111 has been found to promote more evenr

'distribution of product. The pitch of the flights 72 below the
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filler 111 is such that the containers 19 are forced togeéher
so that the flangos 20 partially overlap. Hence, there is a
minimum of spillage of product discharged through slit 269.
Directing attention to Fiyg., 13, a valve 191 which may
be used to by-pass flow of product into filler 111, particulerly
where multiple fillers are used in a particular installation,
is'shown. Pre-sterilized, cooled product is pumped by pump (not
shown) in the product processing plant which is separated from
the insﬁallatipu shown in'?ig. 1 in many instances by a partition
192, A pipe 194 connects with the pipe 193 extending through
the partition, the pipe 19l having a flange 196, which is fasten-
od to the partition 192, Tipe 19l may bo éonnoctnd to an elbow
197. Used throughout the installation areiquick-connect coup-~
lings 199 of conventional construction. Eﬁhow.IQY is connected
to an intake 198 of the valve 191, Dischérge port 201 of valve
191 is connected to a tee 202. The opposite end of tee‘202 may
be cdnnocied to a pipe 203 which leads to ancther filler. How-
ever, it may be considered that thes discharpge or vertical leg 204
of the tee 202 is connected by means of pipe 206 to the inlet 122

of the filler 111, Other means of connection wmay, of course,.be

; employed,

Within the body 198 of valQo 191 is sleeve 211 having
a reduced diameter portion 212 and an enlarged diameter po;tion
213. The juncture of the portions 212 and 213 are formed with
a seat 21l;, preferably conical. Valve head 216 is’ formed-at one
end with a taper 217 wnich motches the seat 21l)i. Head 216 is
connected to stem 218 which is biased by means of spring 219
into sonting ongngomont, A fitting 221 ia connected to tho

sleeve 211 and such fitting 221 has a discharge port 222 which
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leads back to the source of product. Temperature sensor 22l is
gonnected to the body 201 to sense the temperature of product
discharged therefrom:

In the use of the valve, the product is pumped by means
-not -shown through the pipé 193. 'Normally, the head 216 is seated
and product flows.out-through_rcduced diameter portion 212 to
tﬁe right as viewed in Fig. 13 and then;e through tee 202 and
pipe 206 to the filler 111. In the event that the line is shut
doﬁn'or if fﬁb Qolume or,pfoauct bcing pumpeﬁ through ﬁhe piper
193 is excessive, the pressure w{thin the reduced diameter por-
tion 212 increases to the point whero it overcomes the force of
the spring 219 and the head 216 moves to qhe left as viewed in
Fig. 13. Surplus product then flows out Jr the discharge port
222 baclk to the source of product. It will bo noted that the
discharge port 222 is prefcrably.on the same side pf th? parti-
tion 192 ?s is the pipe 193. i

' A modification of the valve heretofore described. is
11lustroaled in Fig. 1S, In cortnin rospects the valve of Fig. /&
resembles that shown in Fig., 13 and the same reference numerals
followed by the subscript a ar§ uscd to designate corrdspondiﬁg
parts, ‘

Product under pressure from a pump or gravity is %ntro-
duced to one end of Tee 236, By quick-connect ciamps 194a, the
end of Tee 236 opposite that through which product is introduced
is connected to 2 pipe 1932 by means of quick-conﬁect clamps
194a or other means. The pipe 193a passes through partition
192a and is secursd thereto by flange 196a. On - the prodﬁct
preparation side of partitiog 192a is a pressure relief valve
237. When the outlet of pipe 1932 is closed (by means herein-

after explained) the pressure rolief valve 237 opens to permit
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product to be diéchargad through port 2225 back to thc source
of prodﬁct, therebj preventing waste. Valve 237 has a T-shaped
casing 238 formed with a scat 239. Reciprocable within the
casing 238 is a valve head 2)j1 which seats on seat 239, having
a stém 242 which extends exteriorly of casing 238 and is biased
by an adjustable spfing 243. In normal operatioh, the head 241
seats on the seat 239. Kowever, when the pressure exceeds the
force éf spring 243, head 241 unseats - i.e,, moves to the right
as viewed in Fig, !?S, permittiug.excess product to flow out
through tho filler 111. A slceve 21la is installed in the intake
arm of tho valva 191a, this sleceve having n conical sant 2lha
sgainst which hoad 216a may soat, Steam él&g of head 216a ex-
tends exteriorly of valve 191a to a valvd actuator 216. Valve
actuator 246 determines tho cpaning and ¢losing of the valve 1913'
and the amount of opening thercof to muiétain the desiped pres-~
sure within the filler 111 into which the valve 191g discharges.
whe;o closure of the head 216a creates An excessive pressure in
the pipe 193a, the pressure rolief valve 237 unseats and excess
product is discharged back to the source of product. |

From the tunnel 61,.ccntainers 19 are transférred to

tho closer 2y,

As seen partially in Pig, 11, closer 2. has an inlet
chain 116 which passes around a sprocket 117 at the distai end
of the tunnel 22. Chain 116 has horizontal fingers 118 which
are spaced apart a proper distance to feed containers ihto the
tuv#et of the closer (hereinafter described) and such spacing
of fingers 118 is the same as the spaciné of the spread flights
73. Guidos 119 transfer the containers 19 discharged from the

holix 71 into the spaces between the fingers 118,



e e LIDTED

- 0059097

, R 21,

CONTAINER LID FEED AND STERILIZER

In addition to the container 19 and product beiﬁg
sterilized and the pa;king and 1id closing being performed
in a sterile atmoéphcrc, it is also necessary that the con-
tainer lids 18 be sterilized. In a preferred form of the
present invention, a modification of a Fleetwood Sy;tcms, Inc.,
lid fecder énd conveyor 26 is used. One form of such Fleetwood
apparatus is shown in U. S. Patent 4,000,709. Details of the
operation of such apparatus are set forth in the afo:esa}d
patent. Generally, a magazine 136 is provided having a
plurality of cover stack chutes 137 mounted;sn that the empty
chutes are accessible to the attendant fbr.fﬂitng with stacks
of 1ids 18 obtained from the container manyfacturing facility.
The chutes 137 are mounted sc that they are moved in a rotary
pata o one end 138, whercupon the lids lS:in that partigular
chute are moved vutward into a vertically jdisposed transfer
statiSn 139 which connects with guides 141 which cause the lids
to make a 90 degree curve bend 140 and assume a horizontal
positionf As the covers reach the lower end of the bend 140,
ghey are deposited to rest upon a pair of stainless stegl
chains 142 driven around sprockets 143 at either end of the
horizontal path. The chainsl42 move the lids 18 along the,
horizontal path above horizontal partition l14€6. The return
stretch of the chains 142 is below partition 146. After
laaving the horizontal stretch, the lids are transéerred to
an upward inclined elevator 148 which has a similar chain 149
drive. At the upper end of the elevator i48 is a second 90
degree arcuate bend 151 which ccmniunicates with the top of
the cover stack of closer 24, hercinafter described. Where
stcel lids are used, magnetic holddowns 152 are used to prevent
lids from being forced out of the stack, as well understood in

the industry. UNon-steel lids are retained in position by
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mechanical means not illustrated herein, but understood in the

art.

Casing 17 is providod around the lower cnd of the
transfer station 139 and continues around the horizontal lower
stretech and the inclined elevater 148 and the bend 151 which
leads to the c¢losing machine, The casing 147 proferably has
double wails 156 with heat insulaticn matcrial 157 between the
walls 156, Mounted near the mechine is a blower 161, tho dis-
charge 162 of which connects to a heater 163, which may be of

various types, typiéally may te of the electric resistance type.

From the hecater 163 there is a duct 16) leading to an entrunce

duet 166 preferably located near the proximél end of the casing
137. As the lids }8 move through the horiﬁLntal and ineclined
strotches, hot air circulates nrodnd the lﬁds and steril%zes
them., Sterility is maintained unitil the l%ds enter the closser
2. Roturn air is recirculated through return duct 166 below
partition 146, Closer 161 draws air from return duct 166, As
hereinafter appears, the closer 2ly is also in & sterile atmos~
phero with non-sterile atmosphgyic air excluded by rcasoﬁ of tﬁe

pressure inside the enclosure of the closer,

0059097
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CLOSING MACHINE

The closer 24 shown particularly in Figs.:ll and lé is
an adaptation of the enclosed closer illustrated and described
in Patent No. 3,349,542 except that steam is not used therein.
An enclosure 171 which communicates with the tunnel 71 feed
and filler is double-walled and:provided with insulation 172
completely encloses the closer 24. Since sterile air is
forced into the,en;losura, the pressure is greater than atmos-
pheric-and this ensures that non-sgarile air cannot enter the
enclosure. Duct 97 which extends alongside the conveyor 22
is formed with a bend 173 which communicateé with a distributor
174 inside the enclosure adjacent the dischﬁrge of the seamed
contaihgrs.

The sterilized lids 18 which have been deposited in-
to the closer froin the 1idsnnri1imn~27llcreéofore described

are fed one at a time into pockets 176 in the lid turret 177.

Further, containers 19 are advanced by the fingers 118 of

the conveyor cﬂain 116 and are fed into the pockets 178 of
the main turret 179 of the closer. The lids 18 on the lid
turret 177 are brought into position over the containers 19 by
timed rotation of the lid turret 177. By means well known in
the seamer art, the lifters 181 of the main turret lift each
container 19 into contact with a lid 18 and thereupon seaming
rolls {(not shown) attach the lid to the container. ' The completed
container 182 is then transferred into the discharge star
wheel 183 and thence guided by guides 184 out of the system.
The details of the closing machine are not.hereiﬁ illustrated,
being of any of several well-known types. The preferred
form herein illustrated is the Angelus model 60L seamer which
is shown partially in said Patent No. 3,349,542,

One of the features of the closer apparatus is

the provision of vertical pipes i86 and 187, Pipe 186 sprays
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sterile cool water through holes onto the 1lid push fingers
(not shown) to keep them ciean. Sprays 188 of pipe 187 are in
a vertical line and spray sterile, cooled liquid on the container
1lifter 183 and also on the seaming'rolls (not shown) to prevent
build-up of product thercon.

Although sterile air in the closer 2ii is the preferred
way of preventing ingress of atmospheric eir, nitrogen or steam

(in accordance with conventional practice) may be used.
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CLAIMS

1. A hot air aseptic packaging system comprising
a container sforilizer, said-container steprilizer
compriéiug a first casing, a first conveyor within said first
casing, means for feeding empty containers into said first con-
veyor, means for discharging containcrs from said first conveyor,
‘ first heating means, said first heating means comprising a heater
for raising the temperature of air to a sterilizing temperature
and blowing means fof blbwing sterile air ébove ﬁtmosphéric
pressure throughout said first casing to sterilize said contain-
“,' ers as they pass through said first conveyor;
a second conveyor section comprisiég a second casing,

a second coenveyor in said seccond conveyor seftion roceiving con~

tainers from said first cenveyor, a filler in said second casing
pcsitioned to fill product into said containers as they travel

. A ]
on said sccond conveyor, mecans for delivering sterile product

. : I
into 'saild filler, first tranafor menns for discharging sterile

filled containers from said second conveyor, means for maintain-

ing sterile air at above atmospheric pressure within said second

| casing; ‘

:

a 1lid sterilizer comprising a magazine for lids, a third

conveyor receiving lids from said magazine, second heating means
for heating air to sterilizing tomperature, means for circ&lating
sterile air at above atmospheric pressure sround said lids as
they travel along said third conveyor to sterilize said lids,
second transfer means for discharpging sterile lids from said

-

third conveyor,

and an enclosed closer comprising means to receive con-
tainers from said first transfer means, means to receive lids

fromn said second transfer means and position one lid on top of
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each container, means for attaching each 1lid to its respective
conteiner, and mecans for discharging closed containers from said
closer, and moans for maintaining pressure in the said closer

above atwmospheric.

-

2. A system according to claim i in which said first con-
veyor comprises a velt, a drum and means for guiding and driving
-V > F.J
83id belt in a continuous helical path around the exterior of

said drum,

3. A system according to either claim 1 or.cla:lm.z in wﬁich said
second coixveyor comprises a helical conveyor having a first section of a
Tirat pitch'and 2 secend section of a secend piteh greater than
said first pitecnh, said system accommodatiﬁg containers having
top cutward flaring flanges, said first p;tch being 168“ than
the cutside dlam;ter ol said Plan"es to fbrcc the flangeo of
ad jacent containers into close prox1m1ty1 said filler belng
disposed above and extending longitudinally of said helical con-
veyor above said first section; said filler having a longitudin-
ally extending slit through which product is continuously

‘'

discharged in a ribbon into said containers.

4. A system according to any preceding claim which

further comprises cooling means in said second casing to
reduce the temperathre of said containers.

5. A system according to any preceding claim in which
said means for delivering sterile product comprises means for
creating above atmospheric pressure in said prodﬁct and a

valve between said last-named means and said filler, said valve

having a discharge port, a seat inward of saigd discharge port,
a head shaped to engage said seat, resilient means biasing

said head into engagement with said seat, said head being
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movable out of engagement with said seat when the pressure
in said valve overcomes the force of said resilient means,
whereby excess product is discharged from said valve through

said discharge port.

6. A method of hot air aseptic packaging comprising:

sterilizing empty containers by conveying said containers
in an enclosed first area while subjecting said containers to
hot air at a temperature in the range of 300-400°F
(approx 149-204°¢C) for a period of time in the range of 60 to
240 seconds, . i

conveying sterile containers through én enclosed second
area in sterile air above atmospheric pres;ure, providing

sterile product into said second area, fiiling said product
. . ,

into said containers, ] .
sterilizing lids for containers by conveying said lids
in an enclosed third area while subjectin; said 1lids to hot
air above atmospheric pressure at a temperature at about
400°F (approx 204°¢C) for a sufficient period of time to
sterilize said lids, N 7 - '
delivering sterile fillea container and sterile lids
into an enclosed fourth area, applying said lids onto said

-

containers and securing said lids to said containers.

7. A method according to claim 6 in which sgid conveying
sterile container step includes forecing said containers'élose
together in a line and then providing said product in a ribbon
above said line to flow into said containers substantially

without spillage:
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8. A filler for use with a hot air aseptic peckaging
system comprising,

a tummel, a straight-line conveyor in said tunnel
receiving sterile, empty containers at a first end and dis-
charpging said containers filled with sterile product at a
second end, a filler in said tunncl positioned above said
conveyor, first means for delivering said sterile product to
said filler, sccond means for delivering sterile air under
preSSuré,tq said tunnel, ;

' Support means suprortiﬁg said filler from said

tunnel, said filler comprising & casing extending longitudinally
above the path of said containers as they are mcved along said
cenveyor, said casing being formed at its;bottom with an elon-
gated longitudinal first slit,

a tube, of lesser diameter phan}the interior of said
casing disposed within said casing pcrfo$ated et its top and

comoeted to snid first means, an elongated inscrt formod with

a sceend slit disposed in said first slit, and detachablc means

14

sccuring said insert to s=aid casing, wheroby said insert may be
rerlaced with another insort having a second slit of different
widih, preduct received by said tube flowing into the ;pace
between said tube and said casing, thence out through said

second slit and into said containers.

9. A filler according to claim 8 which further comprises
cooling means in said tunnel to reduce the temperature of

said containers.
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10. A filler valve comprﬁsiné a body having a fifst inlet
port and a first outlet port and a third port, a first seat in
said body between said first inlet and said first outlet ports,
a first head shared to scal against said first seat, a first
stem fixed to said first head and extending out through said
third port, resilient means biasing said first head against said
first seat, said resilient means beinpg adjustable in force,
means fdp'delivcring'product under pressure from a source to
said rirst inlet port, means for ;cturning product from said
first outlet vort to said source;

a scecond body having a sccond iniet port connected
to said first ocutlet port, a second outletfport adapted to be
conmnected to a filler, and a fourth port; p second seat in said

socond bedy betwegn said second inlet porJ and said second outlet

port, a second head shaped to seal agzinst sald second seat, a
second stem fixed to said second head andjextending out through
suid'fourth port and actuator means connected to said second
sten to move said second head against said second seat and to
move said second head sway from said second scat variab;e

distances.

v"'

TBA/RDM/SO/EA .526 .
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