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ABSTRACT
A method and means is provided for extending the shelf life of a food
product by successively subjecting the food product to UV germicidal irradiation and
an ozone/water or oczone/air tfreatment. The UV unit and the ozone unit may be
5 reversed so that the food product is first treated with the ozone and then subjected o

the UV germicidal irradiation treatment.
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METHOD AND MEANS FOR EXTENDING THE SHELF LIFE OF FOOD
PRODUCTS
This invention relates to a method and means for extending the shelf life

of food products such as beef, pork, pouliry, sea foods, etc. More particularly, the

invention relates to the food product being subjected to ultraviolet germicidal

Irradiation and also being subjected to an oxidizing agent such as ozone.

DESCRIPTION OF THE RELATED ART

The prior art is replete with devices and methods for subjecting food
products to ultraviolet irradiation (UV) 1o reduce the amount of bacteria on the food
products to exiend the shelf life thereof. The prior art is also replete with devices and
methods for subjecting food products to an oxidizing agent such as ozone to reduce
the amount of bacteria on the food product to extend the shelf life thereof. To the
best of Applicants’ knowledge, no one has previously provided a method and means
for extending the shelf life of food products by subjecting the food product to UV

germicidal irradiation and then subjecting the food product to an oxidizing agent such

as ozone Qr vice versa.

SUMMARY OF THE INVENTION

According to the invention there is provided a method of extending the

shelf life of a food product, comprising the steps of:

providing a horizontally disposed and elongated inlet chamber with an

open inlet end and an open discharge end with the open inlet end thereof having a
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plurality of first flexible closure members and with the open discharge end thereof

having a plurality of second flexible closure members;

providing a horizontally disposed first housing having an open inlet end
and an open discharge end with said open inlet end thereof being in communication
with said discharge end of said inlet chamber;

providing a horizontally disposed and elongated discharge chamber with
an open inlet end and an open discharge end with the open inlet end thereof having a
plurality of third flexible closure members and with the open discharge end of the
discharge chamber having a plurality of fourth flexible closure members and with the
open inlet end of the discharge chamber being in communication with the discharge

end of the first housing;

providing a horizontally disposed second housing having an inlet end
with a plurality of fifth flexible closure member and with a discharge end with a
plurality of sixth flexible closure members;

providing an elongated and horizontally disposed conveyor which
extends through said inlet end of said inlet chamber, through said inlet chamber,
through said discharge end of said inlet chamber, through said inlet end of said first
housing, through said first housing, through said discharge end of said first housing,
through said inlet end of said second housing, through said second housing and

through said discharge end of said second housing;

placing a food product on the conveyor outwardly of said inlet end of

said inlet chamber;
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operating the conveyor t0 move the food product through said first
closure members, through said inlet chamber, through said second closure members,
and into said first housing;

subjecting substantially all portions of the food product in said first
housing to UV germicidal irradiation as the conveyor moves the food product through
said first housing;

passing the food product through said third closure members, through

said discharge chamber and through said fourth closure members with the inlet and

‘discharge chambers and the first, second, third and fourth closure members to

prevent the UV rays in said first housing from passing outwardly from the inlet and
discharge ends thereof; '

passing the irradiated food product through said fifth closure member
into said second housing; and

subjectin'g substantially all exterior surfaces of the irradiated food

product to an oxidizing agent with the fifth and sixth closure members preventing the
oxidizing agent from passing outwardly from the inlet and discharge ends of said

second housing.

Also according to the invention there is provided an apparatus for

extending the sheilf life of a food product, comprising:
a horizontally disposed and elongated inlet chamber with an open inlet

end and an open discharge end with the open intet end thereof having a plurality of
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first flexible closure members and with the open discharge end thereof having a

plurality of second flexible closure members;

a horizontally disposed first housing having an open inlet end and an
open discharge end with said open inlet end thereof.being in communication with said
dischargé end of said inlet chamber;

a horizontally disposed and elongated discharge chamber with an open
inlet end and an open discharge end with the open inlet end thereof having a plurality
of third flexible closure members and with the open discharge end of the discharge
chamber having a plurality of fourth flexible closure members and with the open inlet
end of the discharge chamber being in communication with the discharge end of the
first housing;

a horizontally disposed second housing having an inlet end with a
plurality of fifth flexible closure members and with a discharge end with a plurality of

sixth flexible closure members;

an elongated and horizontally disposed conveyor which extends through
said inlet end of said inlet chamber, through said inlet chamber, through said
discharge end of said inlet chamber, through said inlet end of said first housing,
through said first housing, through said discharge end of said first housing, through
said inlet end of said second housing, through said second housing and through sald

discharge end of said second housing;

said conveyor configured to have a food product placed thereon

outwardly of said inlet end of said inlet chamber;
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sald conveyor being configured to move the food product through said
first closure members, through said inlet chamber, through said second closure
members, and Into said first housing;

said first housing including means for subjecting substantially all of the
food product in said first housing to UV germicidal irradiation as the conveyor moves

the food product through said first housing;

said conveyor being configured to pass the food product through third
closure members, through said discharge chamber and through said fourth closure
members with the inlet and discharge chambers and the first, second, third and fourth

closure members configured to prevent the UV rays in said first housing from passing

outwardly from the inlet and discharge ends thereof;

said conveyor configured to pass the irradiated food product through

salid fifth closure members into said second housing;

sald second housing including means for subjecting all exterior surfaces
of the irradiated food product to an oxidizing agent; and

said fifth and sixth closure members configured to prevent the oxidizing

agent from passing outwardly from the inlet and discharge ends of said second

housing.

BRIEF DESCRIPTION OF THE DRAWINGS
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Non-limiting and non-exhaustive embodiments of the present invention
are described with reference to the following figures, wherein like reference numerals
refer to like parts throughout the various views unless otherwise specified.

Fig. 1 is a partial perspective view of the structure of this invention for
exiending the shelf life of food products;

Fig. 2 is a perspective view of the first housing of this invention which
iIncludes the UV germicidal irradiation system therein;

Fig. 3 is a partial sectional view of the housing of Fig. 2 which illustrates
the UV germicidal irradiation system subjecting all sides of the food product to UV
rays;

Fig. 4 is a partial sectional view of the housing of Fig. 2;

Fig. 5 is a perspective view of the second housing of this invention
which includes the oxidizing system for spraying an oxidizing agent onto the food

product passing therethrough;

Fig. 6 is a partial sectional view of the second housing and the oxidizing
system, wherein all sides of the food product are subjected to an oxidizing agent; and
Fig. 7 is another partial sectional view of the second housing and the

oxidizing system therein.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Embodiments are described more fully below with reference to the
accompanying figures, which form a part hereof and show, by way of illustration,

specific exemplary embodiments. These embodiments are disclosed in sufficient
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detail to enable those skilled in the art to practice the invention. However,
embodiments may be implemented in many different forms and should not be
construed as being limited to the embodiments set forth herein. The following
detailed description is, therefore, not o be taken in a limiting sense in that the scope
of the present invention is defined only by the appended claims.

The physical structure of this invention for extending the shelf life of food
products by reducing the bacteria on the food product is referred to generally by the
reference numeral 10. The numeral 12 refers to an elongated link-type conveyor
having an infeed end 14 and a discharge end 16. Conveyor 12 is driven in
conventional fashion. The infeed end 14 of conveyor 12 is in communication with a
conventional mechanism for positioning food products 18 thereon. Conveyor 12 is
supported on support frame 20 and support frame 21. Support frames 20 and 21
may be individually free-standing or may be connected together.

The numeral 22 refers to a first housing or enclosure which is supported
upon the support frame 20 and which has an infeed end 24 and a discharge end 26.
Housing 22 includes a small housing member 28 at its infeed end and a small
housing member 30 at its discharge end. A plurality of flexible closure flaps 32 are
provided at the infeed end of housing member 28 'and a plurality of flexible closure
flaps 34 are provided at the discharge end of housing member 28. A plurality of
flexible closure flaps 36 are provided at the discharge end of housing member 30 and

a plurality of flexible closure flaps 38 are provided at the infeed end of housing

member 30.
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The numeral 40 refers to an ultraviolet (UV) germicidal irradiation unit or
system positioned within housing 22 which includes a plurality of spaced-apart low
pressure amalgam lamps 42 which preferably produce a focused 254nm UVC output.
The lamps or tubes 42 exfend longitudinally in the housing 22 in a spaced-apart
manner as seen in Fig. 4. A plurality of the lamps 42 are positioned within a semi-
circular or parabolic-shaped reflector hood 44 so that the UV rays from the lamps 42
will be reflected therefrom in different directions so as to be directed onto different
portions of the upper portion and the sides of the food product 18. Preferably, some
of the lamps 42 are positioned below the conveyor 12 as seen in Fig. 3 so as to direct
UV rays toward the underside of the food product as seen in Fig. 3. Preferably, a
semi-circular reflector or parapolic hood 46 is positioned below the lower lamps 42 s0
as to reflect UV rays from the lower lamps 42 upwardly onto the underside of the food
product 18. At least one and preterably two cooling blowers 48 are mounted on the
housing 22 to blow cooling air into the housing 22 to maintain a precise temperature
within housing 22 and dissipate heat which is generated by the UV lamps 42.

The numeral 50 refers to a second housing or enclosure which is
supported upon the support frame 21 and which has an infeed end 52 and a
discharge end 54. Although the drawings illustrate that housing 50 is positioned
downstream of housing 22, housing 50 could be positioned upstream of housing 22.
A plurality of flexible closure flaps 55 are provided at the infeed end 52 of housing 50
and a plurality of flexible closure flaps 56 are provided at the discharge end 54 of

housing 50 as seen in Fig. 7. The numeral 58 refers to an oxidation unit or system
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Including an upper manifold 60 which includes a transversely extending upper conduit
Or pipe 62 having a pair of longitudinally extending conduits or pipes 64 and 66 in fluid
communication therewith. Spray nozzles 68 are provided on conduit 64 and spray
nozzies 70 are provided on the conduit 66. Conduit 62 is in fluid communication with
a pump 72 which Is in communication with a source of an ozone/water mixture or an
ozone/air mixture which is sprayed onto the food product 18 as it passes through
housing 50. The oxidation unit or system 58 also includes a lower manifold 60' which
includes a transversely extending lower conduit or pipe 62' having a pair of
longitudinally extending conduits or pipes 64' and 66' in fluild communication
therewith. As seen in Fig. 6, manifold 60', conduit 62', conduits 64' and 66" are
located below the conveyor 12. Spray nozzles 68' are provided on conduit 64' and
spray nozzles 70' are provided on the conduit 66'. Conduit 62' is in fluid
communication with the pump 72 which is in communication with the source of an
ozone/water mixture or the ozone/air mixture. Preferably, a catch tray 74 is provided
below the conveyor 12 to catch the ozone/water or ozone from the ozone/air mixture
being sprayed onto the food product. The fluid collected in the tray 74 may be
recycled or may be permitted to pass through a discharge drain. The numeral 76
refers to an exhaust blower or fan which is positioned on the upper side of housing 50
as seen in Fig. 6.

In operation, the food product, which may be pork, beef, pouliry, sea

food or other food products, is placed on the infeed end of the conveyor 12. The food

product 18 is conveyed through the housing 22 wherein the UV lamps or tubes 42



10

15

20

CA 02824498 2015-12-02

direct UV rays onto the top portion of the food product and onto the sides of the food
product due to the reflection hood positioned thereabove. The underside of the food
product is subjected to UV rays by the lower tubes 42. The UV rays reduce the
amount of bacteria on the food product as the food product moves through the
housing 22. The flaps 32, 34, 38 and 36 prevent the UV rays within the housing 22
from coming into contact with personnel outside the housing 22. After the food
product 18 has been discharged from the housing 22, the food product is introduced
into the infeed end of the housing 50. As the food product 18 passes through the
housing 50, the ozone/water mixture or the ozone/air mixture is sprayed onto the food
product 18 by the manifolds 60 and 60' to further reduce the amount of bacteria on
the surface of the food product. In addition to reducing the amount of bacteria on the
product, the ozone/water mixture or the ozone/air mixture assists in cleaning
conveyor 12 and reducing the amount of bacteria on conveyor 12 as it passes

through the housing 50. The flaps 55 and 56 contain the oxidizing agent within the

housing 50.

Although the drawings illustrate that the food product is first subjected 10
UV rays and then subjected t0 an oxidizing agent, the food product could be first

subjected to the oxidizing agent and then subjected to the UV rays.
Thus it can be seen that a novel method and means has been provided
for reducing the amount of bacteria on a food product which extends the shelf life

thereof through the use of UV rays and then ozone. The substantial reduction of

10
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bacteria on the food product 18 as it passes through the UV ray unit and the ozone
unit will substantially extend the shelf life of the food product.

Thus it can be seen that the invention accompilishes at least all of its

stated objectives.

11
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CLAIMS:

1, A method of extending the shelf life of a food product, comprising
the steps of:

providing a horizontally disposed and elongated inlet chamber with an
open inlet end and an open discharge end with the open inlet end thereof having a
piurality of first flexible closure members and with the open discharge end thereof
having a plurality of second flexible closure members;

providing a horizontally disposed first housing having an open inlet end
and an open discharge end with said open inlet end thereof,being in communication
with said discharge end of said inlet chamber;

providing a horizontally disposed and elongated discharge chamber with
an open inlet end and an open discharge end with the open inlet end thereof having a
plurality of third flexible closure members and with the open discharge end of the
discharge chamber having a plurality of fourth flexible closure members and with the
open inlet end of the discharge chamber being in communication with the discharge

end of the first housing;

providing a horizontally disposed second housing having an inlet end
with a plurality of fifth flexible closure member and with a discharge end with a

plurality of sixth flexible closure members;

providing an elongated and horizontally disposed conveyor which

extends through said inlet end of said inlet chamber, through said inlet chamber,

through said discharge end of said inlet chamber, through said inlet end of said first

12
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housing, through said first housing, through said discharge end of said first housing,
through said inlet end of said second housing, through said second housing and

through said discharge end of said second housing;

placing a food product on the conveyor outwardly of said inlet end of

said inlet chamber;

operating the conveyor to move the food product through said first
closure members, through said inlet chamber, through said second closure members,
and into said first housing;

subjecting substantially all portions of the food product in said first
housing to UV germicidal irradiation as the conveyor moves the food product through

said first housing;

passing the food product through said third closure members, through

said discharge chamber and through said fourth closure members with the iniet ana
discharge chambers and the first, second, third and fourth closure members to

prevent the UV rays in said first housing from passing outwardly from the inlet and

discharge ends thereof;

passing the irradiated food product through said fifth closure member

into said second housing; and
subjecting substantially all exterior surfaces of the irradiated food
product to an oxidizing agent with the fifth and sixth closure members preventing the

oxidizing agent from passing cutwardly from the inlet and discharge ends of said

second housing.

13
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2. The method of Claim 1 wherein cooling alr is introduced into said

first housing.

3. The method of Claim 1 or 2 wherein said oxidizing agent is

oZone.

4, The method of Claim 1 or 2 wherein said oxidizing agent 1S an

ozone and water mixture.

5. The method of Claim 1 or 2 wherein said oxidizing agent is an
ozone and air mixture.

6. The method of any one of Claims 1 {o 5 wherein said conveyor IS
also subjected to said oxidizing agent in said second housing to sanitize the
CONVEYOT.

7. An apparatus for extending the shelf life of a food product,
comprising:

a horizontally disposed and elongated iniet chamber with an open inlet
end and an open discharge end with the open inlet end thereof having a plurality of

first flexible closure members and with the open discharge end thereof having a

plurality of second flexible closure members;

a horizontally disposed first housing having an open inlet end and an
open discharge end with said open inlet end thereof being in communication with said

discharge end of said inlet chamber;

a horizontally disposed and elongated discharge chamber with an open

inlet end and an open discharge end with the open inlet end thereof having a plurality

14
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of third flexible closure members and with the open discharge end of the discharge
chamber having a plurality of fourth flexible closure members and with the open inlet
end of the discharge chamber being in communication with the discharge end of the
first housing;

a horizontally disposed second housing having an inlet end with a

plurality of fifth flexible closure members and with a discharge end with a plurality of

sixth flexible closure members;

an elongated and horizontally disposed conveyor which extends through
said inlet end of said inlet chamber, through said inlet chamber, through said
discharge end of said inlet chamber, through said inlet end of said first housing,
through said first housing, through said discharge end of said first housing, through
said inlet end of said second housing, through said second housing and through said

discharge end of said second housing;

said conveyor configured to have a food product placed thereon

outwardly of said inlet end of said inlet chamber;

said conveyor being configured to move the food product through said

first closure members, through said inlet chamber, through said second closure

members, and into said first housing;

said first housing including means for subjecting substantially all of the

food product in said first housing to UV germicidal irradiation as the conveyor moves

the food product through said first housing;

13
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said conveyor being configured to pass the food product through third
closure members, through said discharge chamber and through said fourth closure
members with the inlet and discharge chambers and the first, second, third and fourth.
closure members configured to prevent the UV rays in said first housing from passing
outwardly from the inlet and discharge ends thereof;

said conveyor configured to pass the irradiated food product through
said fifth closure members into said second housing;

said second housing including means for subjecting all exterior surfaces
of the irradiated food product to an oxidizing agent; and

said fifth and sixth closure members configured to prevent the oxidizing
agent from passing outwardly from the inlet and discharge ends of said second
hiousing.

8. The apparatus of Claim 7 further including means for introducing

cooling air into said first housing.

9. The apparatus of Claim 7 further including means for subjecting

said conveyor to said oxidizing agent in said second housing to sanitize the conveyor.

16
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