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ING PRODUCTS IN SEALED CONTAINERS
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1

This invention relates to the packaging and
preserving of products in sealed containers, here-
inafter referred to as canning, and more par-
ticularly to an improved apparatus and method
for canning a sterile product wherein all opera-
tions of sterilization of the containers and their

covers, filling the containers with the sterile prod- -

uct and applying the sterile covers to the con-
tainers are conducted under sterile or aseptic
conditions in a unitary self-contained apparatus
embodying the principles of assignee’s Patent No.
2,549,216, dated April 17, 1951.

As in the apparatus and process of such patent,
the operations herein are conducted in the appa-~
ratus at substantially atmospherie pressure; ster-
ile conditions being maintained by a superheated
gas, heated by auxiliary heating means to im-
part external sensible heat thereto, to maintain
8 suitable sterilizing temperature above 212° B
At the same time, the flow of superheated gas
into the apparatus serves as a scavenging agent
to prevent inflow of outside air through all open-
Ings in the apparatus, and thereby prevent bac-
terial contamination in the apparatus.

Summarizing this invention, the apparatus
comprises enclosure means having intercom-
municating zones including a container steriliz-
ing section provided with an entrance for con-
tainers to be filled, a product filling section hav-
ing means therein for filling the containers with
a pre-sterilized product, a cover sterilizing sec-
tion, and a section having means therein for
applying covers to the product filled containers
and having an exit for the covered containers.
Means is provided for continuously conveying a
line of empty containers through the container
sterilizing section where they become sterilized,
and at such speed with reference to a filler in
the filler section as to cause each container to
become substantially completely filled as it passes
by the filler which supplies a contittuous stream
of the pre-sterilized product into the containers.

From the filler section, the product filled con-
tainers are conducted to the cover applying sec-
tion which contains a conventional closing ma-
chine for applying sterile covers to the product
filled containers; the covers having been pre-
viously sterilized in the cover sterilizing section
which communicates with the cover applying sec-
tion.

Steam is the preferred gas herein for effecting
sterilization of the containers and their covers.
However, with respect to some products, such
as milk, and which have been cooled in the pre-

sterilization of the product, flow of superheated 5:
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steam into the filler section while the product
is being filled in the containers, may cause an
undesirable temperature rise of the cooled prod-
uct. This temperature rise, although it has no
adverse effect insofar as the efficacy of the proc-
ess is concerned, may cause an undesirable flavor
effect. It is, therefore, desirable with respect to
such products to obviate the temperature rise of
the product in the filler section. The tempera~-
ture rise is particularly accelerated by the super-
heated steam because of its high heat of con-
densation, which may cause marked heating up
of the product should any of the steam condense
on the conventional open mouth containers into
which the product is filled.

Also, in the cover applying section, steam,
which becomes entrapped in the head space of
the containers after the covers have been sealed
thereon, condenses in the cover sealed containers.
This produces an extremely high vacuum which
causes so-called “paneling” of the containers.
Such paneling is a caving in of the sides of the
containers and naturally may become particu-
larly aggravating with respect to relatively large
size containers, and is undesirable.

To obviate these problems, flow of a sterile gas
other than steam, namely an essentially non-
agueous gas, is continuously introduced into the
filler section to displace the steam therefrom;
and this gas is preferably cooled so as to mini-~
mize as much as possible temperature rise of the
cooled sterile product being filled into the con-
tainers. Also, a similar sterile gas is continu-
ously introduced into the cover applying seetion
to displace steam therefrom, and thereby obviate
the high degree of vacuum which would other-
wise occur in the containers as steam condenses
therein after the containers have been sealed.
Introduction of the essentially non-aqueous gas
into cover applying section also obviates tem-
perature rise of the product, which might other-
wise result from the high heat of condensation of
steam.

The gas introduced into the cover applying
section is preferably continuously heated to in-
sure maintaining of sterile conditions of the me-
chanical parts of the closing machine located in
that section. In this connection, the gas .in-
trodueed into the filler section need not be heat-
ed because after sterile conditions are once cre-
ated in such section, the flow of any sterile gas
therein whether heated or cooled, will maintain
such sterile econditions by preventing inflow of
outside air through any openings in the fller
section. Although it is desirable to introduce
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the essentially non-aqueous sterile gas into both
the filler section and the cover applying section
to displace steam from both of these sections,
such gas may be introduced only into either one
of such sections but without obtaining the full
advantages of introducing the gas into both sec-
tions.

Any suitable sterile gas substantially non-con-
densable at operating temperatures of the ap-
paratus, such as sterile nitrogen or carbon d&i-
oxide, or even sterile air may be employed %0
displace the steam from the sections previously
mentioned. It is preferred to utilize an inert or
non-oxygen containing gas as the oxygen may
produce an adverse taste effect on the produet,
and also may promote corrosion of metallie con-
tainers. In the particular embodiment of the in-
vention described herein, the steam is super-
heated by means of a gas burner located in an

enclosure containing a container sterilizing unit =

through which the empty containers are con-
ducted. Advantage is taken of this arrangement,
by utilization of combustion gases from the ig-
nited gas issuing from the burner, as the source
of inert gas for the displacement of the steam
from the filler and the cover applying sections of
the apparatus.

From the preceding summary, it is seen that
this invention has as ifs objects, among others,
the provision of an improved and economical
apparatus and method of the character disclosed
in the aforementioned patent, embodying means
for obviating temperature rise of the cooled
product being filled into the containers, or
means to displace steam from the containers in
the cover applying section to avoid so-called
paneling of the containers and hold down tem-
perature rise of the product, or embodying both
of such means. Other objects and further var-
tieulars of the invention will become apbarent
from the following description in which refer-
ence is made to the drawings. In such draw-
ings:

Fig. 1 is a more or less schematic assembly
view illustrating the main parts of the appara-
tus;

Fig. 2 is a schematic outline of the apparatus
for depicting the process in flow sheet form;

Fig. 8 is a fragmentary schematic vertical sec-

tional view of conventional parts of a conven- ¢

tional can closing machine, illustrating the
manner in which the inert gas is introduced into
the cover applying section of the apparatus;

Tig. 4 is a schematic plan view of a gas dif-
fuser employed in the cover applying section;

Tic. 5 is an isometric schematic view illus-
trating a cooler and condenser embodied in the
apparatus for cooling the combustion gas and
condensing the moisture therefrom.

Fig. 6 is a vertical sectional view taken in a
plane indicated by line 6—6 in Fig. 5;

Fig. 7 is a transverse vertical section of a pre-
ferred form of container sierilizer section of the
apparatus, in which hot combustion gases are
utilized to superheat steam;

Pig. 8 is a schematic plan view of the closing
machine base.

The apparatus is of the same type disclosed in
the aforementioned patent and comprises con-
tainer sterilizing section 2 hayving an entrance 3
into which empty containers to be sterilized are
continuously conducted and through which the
containers are conveyed in upright position by
any suitable conveying means. Steam distribut-
ing piping 4 having steam ejection orifices is
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provided in the container sterilizing section
from which flow of superheated steam is con-
tinually ejected at substantially atmospheric
pressure to sterilize the containers as they pass
through the container sterilizing section. Un-
der most conditions, a temperature of between
250° . to 500° F. will effect thorough steriliza-
tionn of the containers in the container steriliz-
ing section when the time of travel of confain-
ers therethrough is about one minute to thirty
seconds, respectively; the longer the residence
time of the containers in the container steriliz-
ing section, the lower the sterilizing tempera-
ture required.

For example, effective sterilization of the con-
tainers when ‘the residence time in the container

sterilizing section is about thirty seconds can be

effected at a temperature of about 500° F. If
the temperature is 550° P, the residence time
would only be about twenty seconds. For com-
mereial practicabilibty, it is desirable that the
residence time be relatively short. Therefore,
higher sterilizing temperatures are preferred.

Container sterilizing section 2 communicates
with filler section 6. The fller section is pref-
erably of the type disclosed in applicant’s co-
pending application, Serial No, 104,074, filed July
11, 1949 for “Apparatus and Method for Filling
Products in Containers,” and is hence only gen-
erally referred to herein. A cooled pre-sterilized
produes is continuously fed to a filler 8" in filler
section 6, which is of the type disclosed in the
aforementioned application. For effecting pre-
sterilization of the product, a so-called “flash
sterilization” system which is well known in the
art for sterilization of food products, is employed,
which enables the product to be rapidly steri-
lized.

The “flash sterilization” system is illustrated
schematically in Fig. 1, and includes a heater 1
which is maintained at such high temperature
as to sterilize the product rapidly. Heater 7 is
connected by piping to a so-called holder 8 where
the temperature is maintained for a sufficient
length of time to complete the sterilization; and
holder 8 is connected by piping to a cooler 9
wherein the sterilized product is chilled or cooled.
The cooled sterile product is conducted from cool~
er 9 to the filler 6’ in the filler section by pip-
ing II.

Superheated steam distributing piping 12 is
also provided in filler section 6, and is connected
to steam distributing piping 4 in container ster-
ilizing section 2. A valve 13 is provided to con-
trol flow of superheated steam from piping 4 into
piping 2. During normal operation of the em-
bodiment of the invention hereof, fiow of steam
from piping 4 to piping 12 is shut off by valve 13.
The superheated steam is introduced directly into
the filler section only when operation of the ap-
paratus is initiated to sterilize the interior of
the filler section and 211 the appurtenances there-
in, After such initial sterilization is effected,
the direct flow of superheated steam from piping
i2 is shut off but sterile conditions are main-
tained in the filler section by introduction of
the inert sterile gas into the filler section in a
manner to be described.

From filler section §, the containers filled with
the sterile product are conducted into a housing
14 containing suitable mechinism for transfer-
ring the containers to a cover applying section
{5 having a conventional closing machine {§ for
applying sterilized covers 16’ to the product filled
containers. The covers are sterilized by super-




2,685,520

5

heated steam in a cover sterilizing section 17
which is in communication with cover applying
section 15 to which the sterilized covers are con-
ducted by suitable means. A cover inlet open-~
ing 18 is provided iri cover sterilizing section 17;
and the covered product filled containers are
discharged from cover applying section {5,
through éxit 19. The cover sterilizing section
Is preferably 6f the type disclosed in applicant’s
copending application, Serial No. 178,116, filed
August 7, 1950 for “Apparatus and Method for
Sterilizing Container Covers.”

The temperature of the superheated steam
introduced into cover sterilizing section 17 and
the length of time for sterilizing the covers are
of substantially the same order as that employed
for sterilization of the containers. Superheated
steam distributing Diping 20 is provided in cover
sterlizing section I7; stch piping being connected
to piping 2{ ih the container sterilizing section
2 in which the stesin is superheated. Also con-
nected to piping 21, is steam distributing piping
22 which extends into transfer housing '14; a
valve 23 being provided in piping 22 for allow-
ing superheated steam to be introduced into the
transfer housing to sterilize the interior there-
of when the operation of the apparatus is ini-
tiated. As with respect to valve 13, valve 23
may be shut off after the entire apparatus has
been sterilized, and is operating.

As previously mentioned, combustion gases are
provided for superheating the steam. For this
burpose, & gas burner is associated directly with
the container sterilizing section 2 to superheat

the steam. 'The type of container sterilizer dis-

closed in applicant’s copending application, Serial
No. 199,020, filed December 4, 1950 for “Appa-
ratus and Method for Sterilizing Containers” is
employed herein. Since such container sterilizer
is described in detail in the aforementioned ap-
plication, Seria] No. 199,020, it will he described
only generally herein.

Referring to Fig. 7, the container sterilizing
section 2 comprises an elongated enclosure 26
having insulated walls 27 and which is mounted
on suitable supports. The entrance 3 for con-
tainers 28 is provided in one end wall. An end-
less cable 29, driven by suitable drive means, sup-
borts and conducts containers 28 through the
container sterilizing section in upright position.
Superheated steam distributing piping 4 includes
a branch mounted above the tops of the contain-
ers to introduce jets of superheated heat directly
into the mouths of the containers, and a pair of
branches located below the bottoms of the con-
tainers to direct jets of the superheated steam
directly against the bottoms to thereby thorough-
ly sterilize the seams of the containers.

The containers are conducted through a steril-
izing unit 31 supported in enclosure 26 and which
is in the form of an elongated hood which houses
steam distributing piping 4. Conventional gas
burner tubes 82 mounted adjacent the bottom
of enclosure 26 superheat steam as it passes
through coiled superheater piping 83 connected
at 33’ (Fig. 2) to any suitable steam generating
source, such as a boiler. Piping 33 is connected
to the steam distributing piping 4 by piving in-
cluding connecting elbows 34; and a thermostat
control 36 is connected in any usual manner to
the control valve of gas burnher 32 for automatic-
ally controlling the sterilizing temperature in the
container sterilizing section. For the steriliza-
tion of the covers in the cover sterilizing section
11, the steam superheater comprises the pre-
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6
viously mentioned piping 21 in the formi of & 66il
which is in the container sterilizing section sbove
one of gas burner tubes 32.

From the preceding, it is seen that the super-
heater piping 2i and 33 is heated by the combus-
tion gases from burner tubes 32. These com-
bustion gases pass around sterilizer unit 31, and
escape from encldsure 26 through flue 39. Con-
nected to flue 39 is an exhaust blower &1 driven
in any suitable mahner by electric motor 42. The
blower discharges the exhaust combustion gases
into a moistire condensing and gas cooling unit
43 of conventional construction wherein the com-
bustion gases are cooled, and wherein the mois-
ture in the combustion gases is also condensed
to water which drains from the cooled combus-
tion gases. The condenser and cooling unit com-
brises a housing 44 connected to blower 41 and
which contains a cohdenser unit comprising a
lower tank 46 and an upper tank 47 connected
by tubing 48. Cooling fiuid, such as water, is
circulated to the lower tank 45 by any suitable
means such as pump 49 and flows out through
upper tank 47 to the usual cooler tower for ¢gol-
ing the water which has exchanged heat with the
combustion gases.

In the preferred embodiment of the invention,
the combustion gases entering condensing . and
cooling unit 43 are at substantially atmospheric
bressure. It is desirable that the temperature
of the cooling water be such that the combus-
tion gases be cooled to any suitable temperature
below 212° F., preferably to at least 165° F, so
that substantially all the moisture in the combus-
tion gases be condensed to water which is collected
in sump &1 of cooler housing 44 and ean. be drained
from time to time through valve 52. In this con-~
nection, the usual combustion gases contain
about 72% of nitrogen which is inert, about 9%
carbon dioxzide whieh is also inert and about 19%
of moisture in the form of steam. Also, such
gases may contfain traces of oxygen, carbon mon-
oxide, and other gases.  Elimination of substarn-
tially all the moisture from the combustion gases
is desirable for most efficient results, this obvi-
ates the high latent heat of condensation which
might otherwise be imparted to the containers
should the steam in the combustion gases con-
dense thereon. However, cooling of the combus-
tion gases to condense moisture therefrom is not
essential as any flow of sterile gas into the sec-
tions of the apparatus where it is desired to dis-
place steam for the purposes previously related,
Wwill accomplish the desired effects to some extent.

Connected to the outlet end of cooler and con-
densing unit 48 by biping 53, is a suitable heater
54 for reheating the combustion gases after they
have been cooled and the moisture has been re-
moved therefrom, for g burpose to be explained.
A portion of the cooled combustion gases is in-
troduced directly into fller section 6 through
piping §8 connected to piping 53 and containing
control valve 57; piping 56 being connected to
perforated distributor pipe 58 mounted in the filler
section. Thus, by virtue of the continual flow of
the cool combustion gases into filler section §
from distributor piping 58, very little, if any,
steam will enter such filler séction through either
end thereof, as the cooled combustion gases dis-
place and prevent inflow of steam into the filler
section. As a result, excessive temperature rise
of the cooled sterile product ag it is introduced
into the heated containérs from the container

‘sterilizing section is obviated. In this connec-

tion, it will be apparent that for displacing super
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heated steam from filler section & for the pur-
pose related, any other sterile inert gas besides
combustion gases, can be continuously introdused
. into such section.

As previously related, in initiating operation of
the apparatus, the filler section is first complete-~
1v sterilized by introduction of syperheated steam

. therein from superheated steam distributing pip-

ing 12, which is subsequently shut off after the
filler section has become sterile and the appa-
ratus is ready for aetyal operation. When this
oceurs, the eombustion gases are introduced into
the filler seetion by opeuning valve §7; and since
such gases are sterile the continual flow thereof
into the filler section will maintain sterile eon-
_ditions therein. If the product is of sueh char-
aeter that temperature rise thereof will not ad-
versely affect its taste, valve 5§71 may be shut off,
and valve {8 for steam distributing piping {2 may
be kept open to allow continual flow of super-
neated steam into the filler section.

From hester 54, the reheated combustion gases
are condueted to the cover applving section i3
by piping 84 containing eontrol valve 62, and con-
nected to suitable distributing means 63 in the
cover applying section. It is desirable that the
moisture free combustion gases be reheated to a
sufficiently high sterilizing temperature to main-
tain sterile the mechanism of the closing ma-
chine 1§ in the cover applying section. In this
connection, the gases should be reheated to a
temperature sufficient for this purpose which is
in the previously mentioned range of between
350° F. to 500° F.; the temperature being prefer-
ably around the higher limit.

Heater 54 is preferably a gas burner tube heater
of the type employed in the container sterilizing
section but may be of any other type sueh as an
electric heater. The temperature of the heater
is preferably automatically controlled by means
of thermostat 64 which controls a gas burner
valve (not shown) connected to gas burner tub-
ing §4’. Also, heater 54 is provided with suitable
heat exehange tubing §5 through which the cooled

eombustion gases from piping 53 pass, and about .

which the combustion gases from heater 54 pass.

As is illustrated in Pig. 8, the conventional
closing machine comprises a head 68 containing
rotatable seaming rolls §1, which, when the eon-
ventional open mouth flanged metal container
28 is brought into seaming positien in relation
thereto, seam together such flange and the eon-
tainer eover {6’. In this operation, cover 1§’ for
the container is brought into position by eonven-
tional mechanism of such machine (not shown)
onto a substantially cireular lip 6§ formed on the
base 11 of head 66, about 2 substantially circular
aperture 12 in the base.

The containers 28 are conducted along a pas-
sageway 13 provided below head 66, in proper
spaced and timed relationship and with an inter-
mittent motion, by conventional conveying mech-~
gnism. When each container comes to rest on
a lift 74 below aperture 12, the mechanism is
timed to move lift 74 upwardly and lift such
container upwardly into engagement with a cover
16’ supported on lip 68 and which has been de-
posited on the lift by suitable timed feeding
mechanism. After engagement of the container
with the cover, both are moved further by the lift
into seaming relationship with respect to the
seaming rolls §1. When the seaming operation
is eompleted, lift 74 is automatically lowered and
the seamed container is then discharged from the
“closing machine $hrough exit 19 of passageway
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13. In this connection, in the apparatus of this
invention, passageway 13 is shrouded by metal
shrouding 16 forming part of the wall ef the
cover applying section #5 into which the super-
heated scavenging gas is infrodueced.

For maintaining the seaming mechanism in
head 68 sterile, base T of the head is formed
with a hollow space 77 forming part of the pre-
viously mentioned combustion gas distribufing
means 63 and which communicates with a pha-
rality of discharge orifices 78 extending partially
around lip §9. An inlet orifice 18 is provided in
base Tf and communicates with spaee 77 te pro-
vide for the introduction of the heated eombus-
tion gas therein; inlet orifice 13 being econnected
to the previously mentioned piping 6¢. Thus, the
flow of heated combustion gas into head 68 not
only maintains the seaming mechanism sterile
but also maintains the tep of cover {8’ sterile
which has been previously sterilized in the cover
sterilizing section and conducted into the cover
applying seetion by suitable mechanism.

Sterility of the underside of eover 16’ is main-
tained and fow of heated combustion gas is intro-
duced into passageway 13 to prevent inflow of
outside air therein, by means of a distributor
8{ also forming part of the previously mentiened
combustion gas distributing means §3 and which
is fixedly attached below hase Tl in the top of
passageway 12. Distributor 81 has an ingerior
space 82 communieating with gas inlet erifice 83
connected to the previously mentioned piping 64;
and it is alse provided with a discharge slit 94
for the combustion gases extending partially
around aperture 712.

Inasmuch as flow of the heated combustion
gases is continuously intreduced into cover apply-
ing section {5, it will displace substantially com-
pletely any superheated steam which is being
continuously introduced into eover sterilizing see-
tion (7 and into other sections cf the apparatus
during operation thereof. Thus, there will be
no problem of such steam condensation in the
head spaces of the sealed containers, thereby
obviating the formation of excessive vacuum
which sometimes results in the eaving in or panel-

_ing of the containers, which is particularly aggra-

vating with respect to large size containers. Af
the same time, the heated combustion gases will
maintain sterile conditions in the cover applying
section. In this connection, no steam will con-
dense from moisture eontained in the combus-
tion gases because of the moisture having been
removed by passage through the cooler and con-
denser 43. As with respect to the filler section
§, sterile gas other than combustion gases can
be introduced into the cover applying section
{5, and any moisture in such gas need not be
removed therefrom. However, the removal of
moisture from the combustion gases or any other
moisture containing gas that may be employed,
is advantageous to prevent formation of the vac-
uum in the covered containers that might other-
wise be caused from condensation of moisture in
the gas.

The apparatus and method of this invention
funetion the same as described in the aforemen-
tioned Patent No. 2,545,216; the difference being
in that instead of the preferred steam of the
patent introduced throughout the entire appara-
tus and which is superheated to an adequate
sterilizing temperature above 212° F. at atmos-
pheric pressure, the combustion gases for super-
heating the steam in the container sierilizing
section 2 are utilized in the fller section § and in




2,685,520

the cover applying section 5 to displace super-
heated steam therefrom for the purpose related.

In preparing the apparatus for operation,
superheated steam is introduced directly into all
sections of the apparatus, except the cover apply-
Ing section 15; valve {3 being open at first to
cause filler section § to become sterilized by -the
superheated steam. The cover applying section
15 will become sterilized by the heated combus-
tion gases. After the apparatus has become com-~
bletely sterilized, valve i3 is closed and valve 57
is opened to introduce the combustion gases into
filler section 8. After the apparatus has heen
thus sterilized, the canning operation can be con-
ducted continuously until the apparatus is shut
down for any purpose, with superheated steam
injected directly into the container sterilizing
section 2 and cover sterilizing section {7, and
with the combustion gases introduced into filler
section 6 and cover applying section 5. Valve
23 which controls the flow of superheated steam
into transfer section 14 may be left open or closed
during actual operation of the apparatus inas-
much as such section when once sterilized by the
superheated steam will remain sterile by flow of
gas throughout the entire apparatus.

Iclaim:

1. Canning apparatus comprising intercommu-
nicating enclosure means containing a container

sterilizing section having an entrance for con- @

tainers to be filled, a product filling section hav-
ing means therein for flling the containers with
a pre-sterilized product, a cover sterilizing sec-
tion, and a’section having means therein for
applying container covers to the product filled
containers and having an exit for covered con-
tainers; said entrance and exit being open to the
atmosphere whereby gas introduced into the ap-
paratus will be at substantially atmospheric pres-
sure; means for introducing steam into said ap-
paratus; heating mechanism for imparting ex-
ternal sensible heat to said steam to superheat
said steam to a sterilizing temperature at atmos-~
pheric pressure substantially in excess of 212° P,;
and piping in addition to steam piping connected
to said product filling section for conducting flow
of an essentially non-aqueous gas into said prod-
uct filling section simultaneously with introduc-
tion of said steam into said apparatus. :

2. Canning apparatus comprising intercommu-
nicating enclosure means containing a container
sterilizing section having an entrance for con-
tainers to be filled, a product filling section hav-
ing means therein for filling the containers with
a pre-sterilized product, a cover sterilizing sec-
tion, and a section haying means therein for
applying container covers to the product filled
containers and having an exit for covered con-
tainers; said entrance and exit being open to the
atmosphere whereby gas introduced into the ap-
paratus will be at substantially atmospheric pres-
sure; means for introducing steam into said ap-
paratus; heating mechanism for imparting ex-
ternal sensible heat to said steam to superheat
said steam to a sterilizing temperature at atmos-
pheric pressure substantially in excess of 212° P.;
and piping in addition to steam piping connected
to said cover applying section for conducting flow
of an essentially non-aqueous gas into said cover
applying section simultaneously with introduc-

tion of said steam into said apparatus.

3. Canning apparatus comprising intercommu-
nicating enclosure means containing g container
sterilizing section having an entrance for con-
tainers to he filled, a product filling section hav-
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ing means therein for filling the containers with
a pre-sterilized product, a cover sterilizing sec-
tion, and a section having means therein for
applying container covers to the product filled
containers and having an exit for covered con-
tainers; said entrance and exit being open to the
atmosphere whereby gas introduced into the ap-
paratus will be at substantialiy atmospheric pres-
sure; means for introducing steam into said ap-
paratus; heating mechanism for imparting ex-
ternal sensible heat to said steam to superheat
sald steam to a sterilizing temperature at atmos-
pheric pressure substantially in excess of 212° P
piping in addition to steam piping connected to
said product filling section for conducting flow
of an essentially non-aqueous gas into said prod-
uct filling section simultaneously with introduc-
tion of said steam into said apparatus; and piping
in addition to said steam piping connected to said
cover applying section jor conducting flow of an
essentially non-aqueous gas into said cover apply-
ing section simultaneously with introduction of

" ‘said steam into said apparatus.
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4. Canning apparatus comprising intercommu-
nicating enclosure means containing s container
sterilizing section having an entrance for con-
tainers to be filled, a product filling section hay-
ing means therein for filling the containers with
a. pre-sterilized product, a.cover sterilizing sec-
tion, and a section having means therein for
applying container covers to the product flled
containers and having an exit for covered con-
tainers; said entrance and exit being open to the
atmosphere whereby gas introduced into the ap-
paratus will be at substantially atmospheric pres-
sure; means for introducing steam into said ap-
paratus; heating'mechani_sm for imparting ex-
ternal sensible heat to said steam to superheat
said steam to a sterilizing temperature at atmos-
pheric pressure substantially in excess of 212° F.;
mé_ans for effecting flow of an essentially non-
aqueous gas into said product filling section;
means for cooling said gas prior to introduction
thereof into said product filling section; means

5 for effecting flow of an essentially non-agueous

gas info said cover applying section; and means
for heating the latter gas prior o infroduction
thereof into said cover applying section.

' 5. Canning apparatus comprising intercom-
municating enclosure means containing a con-
tainer sterilizing section having an entrance for
containers to be filled, a product filling section
having means therein for filling the containers
with a pre-sterlized product, a cover sterilizing
section, and a section having means therein for
applying container covers to the product filled
containers and having an exit for covered con-
tainers; said entrance and exit being open fo the
atmosphere whereby gas introduced into the ap-
paratus will be at substantially atmospheric pres-
sure; means for introducing steam into said ap-
baratus; a gas burner for imparting external sen-
sible heat to said steam to superheat said steam
to a sterilizing temperature at atmospheric pres-
sure substantially in excess of 212° F.; and means
for effecting flow of the combustion gas from the
gas burner into the cover applying section.
- 6. Canning apparatus comprising intercom-
municating enclosure means containing a con-
tainer sterilizing section having an entrance for
containers to be filled, a product filling section
having means therein for filling the containers
With  pre-sterilized product, a cover sterilizing
section, and a section having means therein for
applylng container covers to the product filled
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containers and having an exit for covered con-
tainers; said entrance and exit being open to the
atmosphere whereby gas jntroduced into the
apparatus will be at substantially atmospheric
pressure; means for introducing steam into said
apparatus; a gas burner for imparting external
sensible heat to said steam to superheat said
steam to a sterilizing temperature at atmospheric
pressure stbstantially in excess of 212° F.; means
for effecting flow of the combustion gas from the
gas burner into the cover applying section; and
means for heating said combustion gas prior to
introduction thereof into said cover applying
section.

7. Canning apparatus comprising intercom-
municating enclosure means containing a con-
tainer sterilizing section having an entrance for
containers to be filled, a product filling section
having means therein for filling the containers
with a pre-sterilized product, a cover sterilizing
section, and a section having means therein for
applying container covers to the product filled
containers and having an exit for covered con-
tainers; said entrance and exit being open to the
atmosphere whereby gas introduced into the
apparatus will be at substantially atmospheric
pressure; means for infroducing steam into said
appardtus; a gas burner for imparting external
sénsible heat to said steam to superheat said
steam to & sterilizing temperature at atmospheric
pressure substantially in excess of 212° F.; means
for effecting flow of the combustion gas from the
purner into the cover applying section; means
for cooling said combustion gas prior to intro-
duction theréof into said cover applying section
to & temperature at which the moisture in said
gas will conidense; and means for heating said
cooled combustion gas prior to introduction there-
of into said cover applying section.

§. Canning apparatus comprising intercom-
municating enclosure means containing a con-
tainer sterilizing section having an entrance for
containers to be filled, a product flling section
having means therein for filling the containers
with a pre-sterilized product, a cover sterilizing
section, and a section having means therein for
applying container covers o the product filled
containers and having ah exit for covered con-
tainers; said entrance and exit being open to the
atmosphere whereby gas introduced into the ap-
paratus will be at substantially atmospheric prés-
sure; said container sterilizing section having a
hood providing & passageway through which the
containers to be sterilized are conducted; steam

distributing piping in said hood; steam piping ¢

outside the hood connected to said distributing
piping; a gas burner associated with said latier
piping for imparting external sensible heat to
steam in said latter piping to superheat said
steam to a sterilizing temperature at atmospheric
pressure substantially in excess of 21%¢ F.; and
means for effecting flow of the combustion gas
from the gas burner into another section of the
apparatus.

9. Canning apparatus comprising intercom-
municating enclosure means containing a con-
tainer sterilizing section having an enfrance for
containers to be filled, a produet filling section
having means therein for filling the containers
with a pre-sterilized product, a cover sterilizing
section, and a section having means therein for
applying container covers to the product filled
¢ontainers and having an exit for covered con-
tainers; said entrarice and exit being open to the
atmosphere whereby gas introduced into the
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apparatus will be at substantially atmospheric
pressure; said container sterilizing section hav=
ing a hood providing a passageway through
which the containers to be sterilized are con-
ducted; steam distributing piping in said hood;
steam piping outside the hood connected to said
distributing piping; a gas burner associated with
said latter piping for imparting external sensi-
ble heat to steam in said latter piping to super-
heat said steam to a sterilizing temperature at
atmospheric pressure substantially in excess of
212° F.; and means for effecting flow of the com-
bustion gas from the gas burner into said product
filling and said cover applying sections.

10. Canning apparatus comprising intercom-
municating enclosure means containing a con-
tainer sterilizing section having an entrance for
containers to be filled, a product filling section
having means therein for filling the containers
with a pre-sterilized product, a cover sterilizing
section, and a section having means therein for
applying container covers to the product filled
containers and having an exit for covered con-
tainers; said entrance and exit being open to the
atmosphere whereby gas introduced into the ap-
paratus will be at substantially atmospheric pres-
sure; said container sterilizing section having a
hood providing a passageway through which the
containers to be sterilized are conducted; steam

istriputing piping in said hood; steam piping
cutside the hood connected to said distributing
piping; & gas burner associated with said latter
piping for imparting external sensible heat to
steam in said latter piping to superheat said

s steam to a sterilizing temperature at atmospheric

pressure substantially in excess of 212° F.; means
for effecting fiow of the combustion gas irom the
gas burner into said product filling and said
cover applying sections to displace steam there-

i from; means for cooling said gas prior to intro-

duction thereof into said sections; and means for
heating said gas prior to introduction thereof into
said cover applying section.

11i. In the method of canning wherein a con-
tinuous fow of steam superlicated to a tempera-
ture at atmospheric pressure substantially in ex-
cess of 212° F. is introduced into an enclosed
system open to the atmosphere and including a
container sterilizing zone, & zone in which a pre-
sterilized cooled product is filled into said con-
tainers, a cover sterilizing zone, and a zone in
which the covers are applied to the filled con-
tainers, all of said zones being in intercommuni-
cation, the step of continuously displacing said
steam in said product filling zone to minimize
rise in temperature of said cooled product by con-
tinuously introducing into said product fillihg
gorie arl essentially ron-agueous and sterile gas
while simultaneously maintaining independent
flow of said superheated steam in said system.

12. In the method of canning wherein & ¢on-
tinuous How of steam superheated to a tempera~
ture at atmospheric pressure substantially in ex-
cess of 212° F. is introduced into an enclosed
system open to the atmosphere and including a
container sterilizing zone, a zone in which a pre-
sterilized cooled product is filled into said con-
tainers, a cover sterilizing zone, and a zone in
which the covers are applied to the filled con-
tainers, all of said zones being in intercommuni-
cation, the step of continuously displacing said
steam in said cover applying zone to minimize
rise in temperature of said cooled product and to
minimize paneling of said containers by continu-
ously introducing info said cover applying zone
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an essentially non-aqueous and sterile gas while
simultaneously maintaining independent flow of
said superheated steam in said system.

13. In the method of canning wherein a con-
tinuous flow of steam superheated to a tempera-
ture at atmospheric pressure substantially in ex-
cess of 212° P, is introduced into an enclosed sys-
tem open to the atmosphere and including a con-
tainer sterilizing zone, a zone in which a pre-
sterilized cooled product is filled into said con-
tainers, a cover sterilizing zone, and a zone in
which the covers are applied to the filled con-
tainers, all of said zones being in intercommuni-
cation, the steps of continuously displacing said
steam in said cover applying zone to minimize
rise in temperature of said cooled product and to
minimize paneling of said containers by continu-
ously introducing into said cover applying zone
an essentially non-aqueous and sterile gas while
simultaneously maintaining independent flow of
said superheated steam in said system, and heat-
ing said gas prior to introduction thereof into said
cover applying zone.

14, In the method of canning wherein a con-
tinuous flow of steam superheated to a tempera-
ture at atmospheric pressure substantially in ex-
cess of 212° F. is introduced into an enclosed sys-
tem open to the atmosphere and including s con-
tainer sterilizing zone, a zone in which a pre-
sterilized cooled product is filled into said con-
tainers, a cover sterilizing zone, and a zone in
which the covers are applied to the filled con-
tainers, all of said zones being in intercommuni-
cation, the steps of continuously introducing into
said product filling and said cover applying zones
an essentially non-aqueous and sterile gas to dis-
place steam therefrom and thereby minimize rise
in temperature of said cooled product and mini-
mize paneling of said containers, while simul-
taneously maintaining independent flow of said
superheated steam in said system, cooling said
gas prior to introduction thereof into said prod-
uct filling zone, and heating said gas prior to
introduction thereof into said cover applying
zone.

15. Canning apparatus comprising intercom-
municating enclosure means containing a con-
tainer sterilizing section having an entrance for
containers to be filled, a product filling section
having means therein for filling the containers
with a pre-sterilized product, a cover sterilizing
section, and a section having means therein for
applying container covers to the product filled
containers and having an exit for covered con-
tainers; said entrance and exit being open to the
atmosphere whereby gas introduced into the ap-
paratus will be at substantially atmospheric pres-
sure; means for introducing steam into said ap-
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baratus; a gas burner for imparting external
sensible heat to said steam to superheat said
steam to a sterilizing temperature at atmospheric
bressure substantially in excess of 212° F.; and
means for effecting flow of the combustion gas
from the gas burner into said product filling sec-
tion,

16. Canning apparatus comprising intercom-
municating enclosure means containing a con-
tainer sterilizing section having an entrance for
containers to be filled, a product filling section
having means therein for filling the containers
with a pre-sterilized product, a cover sterilizing
section, and a section having means therein for
applying container covers to the product filled
containers and having an exit for covered con-
tainers; said entrance and exit being open to the
atmosphere whereby gas introduced into the ap-
paratus will be at substantially atmospheric pres-
sure; means for introducing steam into said ap-
paratus; a gas burner for imparting external sen-
sible heat to said steam to superheat said steam
to a sterilizing temperature at atmospheric pres-
sure substantially in excess of 212° F.; means for
effecting flow of the combustion gas from the gas
burner into said product filling section ; and
means for cooling said combustion gas prior to
introduction thereof into said product filling sec-
tion.

17. In the method of canning wherein a con-
tinuous flow of steam superheated to a tempera-~
ture at atmospheric pressure substantially in ex-
cess of 212° F, is introduced into an enclosed
system open to the atmosphere and including a
container sterilizing zone, a zone in which g pre-
sterilized cooled product is filled into said con-
tainers, a cover sterilizing zone, and a zone in
which the covers are applied to the filled con-
tainers, all of said zones being in intercommuni-
cation, the steps of continuously displacing said
steam in said product filling zone to minimize
rise in temperature of said cooled product by con-
tinuously introducing into said product filling
zone an essentially non-aqueous and sterile gas
while simultaneously maintaining independent
flow of said superheated steam in said apparatus,
and cooling said gas prior to introduction thereof
into said product filling zone.
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