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TITLE

APPARATUSES AN} METHODS FOR ENCLOSING A FILLING IN
A FOOD PRODUCT

CROSS REFERENCE TO RELATED APPLICATIONS
[6091] Thic application claims priotity to US. Provisional Application No.
62/030,666 filed July 30, 2014, the disclosure of which is incorporated herein by this

reference.
BACKGROUND

j0002] The present disclosure relates generally to apparatuses and methods for enclosing
a filling in a food product. More specifically, the present disclosure is directed to
infroducing a viscous filling, such as a gravy, {nto 3 loaf matrix so that the filling remains
enclosed by the loaf matrix after retorting.
[0003] Conventional loaf-type food products ave typically coagulated emuisions sold in
containers bearing the shape of the loaf-type food products. Loaf-type food products are
commonly used as pet foods because they are easily manufaciured, readily digested by the
animals, very palatable to the animals, and readily formulated o contain necessary
nutrients and trace elements.
[0004] Pet owners are continually seeking appealing canned food forms or varieties for
their pets. Although a loaf product containing a filing may be such a pet food, dispensing
the filling into the loaf product is difficult to accomplish without forming holes in the sides
of the product, which allow the filling to migrate from the desired center position and spill
out of the product, and without compromising production speeds, which decrease output
of the praduct.

SUMMARY

[6005] The present disclosure is divected to a filling device comprising a modified
vacuum-~filling head that introduces a viscous filling, such as a gravy, into a loaf matrix so
that the filling remains enclosed by the set loaf matrix after retorting, The filling may
remain 4s a viscous gravy or may set as a gel, depending on the formulation of the filling.
Preferably the viscous filling is distributed horizontally into the loaf matrix during a brief

pause in the descent of the can away from the filling device.
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[0086] An advantage of the present disclosure is to introduce a viscous filling into the
senter of a meat-containing loaf matrix so that the fitling remodins enclosed by the set loaf
matrix after retorting.

[0607] Another advantage of the present disclosure is to provide an apparatus and a
method that form a canned pet food product containing a first composition, such as a meat
emulsion, that substantially or completely encloses a second composition, such as a gravy.

{0008] A further advantage of the present disclosure is to provide an apparatus and a
method that form a canned pet food product containing two separate phases having a
different appearance and/or texture relative to each other.

[0009]  Still another advantage of the present disclosure is to inject a second composition
{c.g. a gravy) into a first composition (e.g. a meat emulsion) such that the second
composition does not reach the sides of the first composition, while maintaining the
praduciion speed of the resultant canned food product, such as 1000 cans per minute or
more.

{06107 Vet another advantage of the present disclosure is o provide canned food
produsts that bring variety and appeal to consumers and their pets.

{0011} Another advantage of the present disclosurs is to provide an apparatus and a
method that form a canned pet food product containing & first composition, such as a meat
emulsion, that substantially or completely encloses a second composition, such as a gravy,
by moditying a standard vacuum fller.

[0012] A further advantage of the present disclosure is to form a canned pet food
product containing a first composition, such as a meat emulsion, substantially or
completely snclosing a second composition, such as a gravy, but having very small or no
visible holes on any side of the pet food product.

[0013] Additional features and advantages are described herein and will be apparent
from the following Detailed Description and the Figures.

BRIEF DESCRIPTION OF THE DRAWINGS

{0014] ¥FIG. 1A shows a perspective view of a pet food product containing a first
composition completely encasing a second composition in an embodiment provided by the
present disclosure.

[0015] FIG. 1B shows a perspective view of the pet food product of FIG. 1A after the

product has been cut open.
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{0016} FIG. 2 shows a flowchart of an embodiment of a method provided by the present
disclosure,

{0017}  FIGS. 3-7 arc schematic views of an embodiment of a filler device provided by
the present disclosure and show operation thergof,

{0018)  FIG. B shows a perspective view of an embodiment of a nozzle provided by the
present disclosure,

[8019] FIG. 9 is a photograph of a nozzle with a vertical aperture, used in the Example.
[0020] FIG. 10 is a photograph of a nozzle with hovizontal apertures, used in the
Example.

{00211 FIG. 11 is a table describing the samples experimentally compared in the
Example.

[0022] FIG. 12 is a photograph of the top side of the food product of Test 1 in the
Example.

[0023] FIG. 13 s a photograph of the top side of the food product of Test 2 in the
Example.

[0024] FIG. 14 is a photograph of the bottom side of the food product of Test 2 in the
Example.

{0025] FIG. 15 is a photograph of the cut-open food product of Test 2 in the Example.
[6026] ¥KIG. 16 is a photograph of the top side of the food product of Test 3 in the
Example.

{0027} FIG. 17 is a photograph of the bottom side of the food product of Test 3 in the
Example.

[6028] K. 18 is a photograph of the cut-open food product of Test 3 in the Example.
[0029] FIG. 19 is a photograph of the top side of the food product of Test 4 in the
Example.

[0030] FIG. 20 is a photograph of the bottom side of the food product of Test 4 in the
Example.

{0831] FIG. 21 is a photograph of the cut-open food product of Test 4 in the Example.
[0032] FIG. 22 is a photograph of the top side of the food product of Test 5 in the
Example.

[0033] FIG. 23 is a photograph of the bottor side of the food product of Test § in the
Example.

{0034] FIG. 24 s a photograph of the cut-open food product of Test 5 in the Example.
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[6035] FIG. 25 is a photograph of the top side of the food product of Test 6 in the
Example,

[0036] FIG. 26 is a photograph of the botton side of the food product of Test § in the

{06377 FIG. 27 is a photograph of the cut-open food product of Test 6 in the Example.
[0038] FIG. 28 is a photograph of the top side of the food product of Test 7 in the
Example.

[0039] FIG. 29 is a photograph of the bottom side of the food product of Test 7 in the
Example.

{0040} FIG. 30 is a photograph of the cut-open food product of Test 7 in the Example.
[0041] FIG. 31 is a photograph of the top side of the food product of Test 8 in the
Exanmple.

{0642] FIG. 32 is a photograph of the bottom side of the food product of Test § in the
Example.

{00431 FIG. 33 is a photograph of the cut-open food product of Test 8 in the Example.
[0044] FIG. 34 is a table showing the standard deviations of amounts of the gravy, the

foaf, and the total product for each of the tests in the Example.
DETAILED DESCRIPTION

[0045] As used in this disclosure and the appended claims, the singular forms “a,” “an”
and “the” include plural referents unless the context elearly dictates otherwise, The words
“comprise,” “comprises” and “comprising” are to be interpreted inclusively rather than
exclusively. Likewise, the terms “include,” “including” and “or” should all be construed
to be inclusive, unless such a construction is clearly prohibited from the context
However, the devices and methods disclosed hevein may lack any element that is not
specifically disclosed. Thus, a disclosure of an embodiment using the term “comprising”
includes a disclosure of emboduments “consisting essentially of” and “consisting of* the
components and steps identified.

{6046] The term “enclosed” means that the enclosed composition is completely or
substantially enclosed in a food product. The enclosed composition is “substantially
enclosed” if less than 20% of the enclosed composition is visible on the surface of the
food product, preferably less than 10%, more preferably fess than 5%, most preferably less

than 1%.
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[0047] The term “can” means a rigid retortable container, for example a metal container
such as a metal or metal alloy can, a plastic container, a glags container, and combinations
thereof. The term “canned” means that a food product is contained in a can.

[0048] The ferm “pet’” means any animal which could benefit from or enjoy the food
products provided by the present disclosure. The pet may be an avian, bovine, canine,
equine, feline, hicrine, lupine, murine, ovige, or porcine animal. The pet way be any
suitable animal, and the present disclosure is not limited to a specific pet animal. The term
“companion animal” means a dog or 4 cat. The term “pet food” means any composition
intended to be consumed by a pet.

[6049] Ranges are used herein in shorthand to aveid listing every value within the range.
Any appropriate value within the range may be selected as the upper value or fower value
of the range. Moreover, the numerical ranges herein include all integers, whole or
fractions, within the range.

{00507 Al percentages expressed herein are by weight of the total weight of the food
gomposition unless expressed otherwise. When reference is made to the pH, values
gotrespond to pH measured at 25 °C with standard equipment. As used herein, “about” or
“substantially ™ in reference to g number is understood to refer to numbers in a rangs of
nwnerals, for example the range of ~10% to +10%, preferably -§% o +3%, more
preferably -1% to +1%, and even muore preferably -0.1% to +0.1% of the referenced
aumber,

[0051} FIGS. 1A and 1B geperally show an embodiment of a food product 10
comprising a first composition 11, and the first composition 11 forms an outer matrix
enclosing a second composition 12, These figures show the first composition 11
campletely enclosing the second composition 12, but some embodiments of the food
product 10 have the first composition 11 substantially enclosing the second compaosition
12.

[0652] The food product 10 may have a shape corresponding to the shape of the interior
of the can in which the food product 10 is formed. For example, the food product 10 may
be substantially cylindrical. However, the food product 10 is not lmited to a specific
shape and may have any shape.

[0033] Preferably the second composition 12 is substantially centered in the food
product 10 and has a spherical or ovoid shape. For example, the center of the second

composition 12 is preferably about the same as the center of the food product 10.
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Nevertheless, the food product 10 is not limited to the specific embodiment shown in
FIGS. 1A and 1B,

[0654] The food product 10 may be a pet food, preferably for a companion animal. The
food product 10 may be formed in a can as discussed in more detail later in this
application. The first composition 11 and the second compasition 12 may comprise any
suitable amount of the food product 10. For example, the first composition 11 may
comaprise from about 23% to about 75% of the food product 10 while the second
corposition 12 may comprise the remaining 75% to 25% of the food product 10.

{0055} In an embodirent, the food product 10 may be one of the food products
disclosed hy LLS. Patent Application No. 13/896,470 to Watelain et al., filed on May 17,
2013 and published as U.S. Patent App. Publication No. 2013/8309372 on November 21,
2013, herein incorporated by reference in its entirety. However, the food product 10 is not
fimited to the food products disclosed therein.

[0856] Preferably the frst composition 11 and the second composition 12 are not
miscible or have low miscibility and thus form two different phases in the food product 10
that do not mix. This embodiment of the food product 10 comprises two separate phases,
namely an outer phase corresponding 10 the first composition 1t and an inner phase
corresponding to the second composition 12,

{00571 In an embodiment. the first composition 11 is an emulsion, preferably a meat
emulsion. The meat enwlsion may comprise any suitable ingredients, for example fibriflar
protein and polysaccharides. Suitable fibrillar proteins include myosin, actin, actomyosin,
collagen, and mixtures thereof, such as protein from bovine, equine, ovine, avian, porcine,
caprine, ovine, and piscine sources. Examples of suitable polysaccharides include
starches, gums or mixtures thereof.

[0058] In an embodiment, the second composition 12 is a dispersion, such as a ¢ollnid
dispersion, for example a hydrocolloid dispersion. Preferably the second compesition 12
is a flowable sol, an emulsion, or a gel. As discussed in further detail below, the food
praduct 10 may be retorted; depending on the formulation of the second composition 12,
the second composition 12 may retain the original form in which it is injected into the first
composition 11 or, alternatively, retorting may change the form of the second composition
12, For example, the second composition 12 may be injected into the first composition 11
as a flowable sol or an emulsion, and retorting of the food product 10 may change the

form of the second composition 12 to a gel.



WO 2016/016784 PCT/IB2015/055603

[0059] In a preferred embodiment, the second composition 12 is & gravy comprising a
thickener that is at least one of a starch or a gum. Examples of suitable gums are gellan
gum, xanthan gum, jocust bean gum, pectin, carrageenan (2.g., kappa, iota and/or fambda),
cellulose gums {e.g. carboxy methyl cellulose), gum arabic, konjac, guar gum, agar agar,
cassia gum, alginate, and the like, and combinations thereof. Suitable starches include
native starches, starch esters, starch ethers, and modified starches, such as starch modified
with erythorbic acid, and combinations thereof. Starch sources may include wheat, barley,
rice, tapioca, potato and corn, for example. The gravy may also comprise dextrose and/or
glveine and may also include a colorant as desived. Ingredients that add flavor and/or
aroma 1o the gravy may also be incladed as desired.

[0066] The first composition il and/or the second composition 12 may optionally
inciude additional ingredients. For example, the first composition 11 and/or the second
composition 12 may comprise visible pieces of real or simulated ingredients for aesthetic
appeal or nutritional function. In some embodiments, at least one of the first composition
11 or the second composition 12 comprise solubilized or dispersed nutritional ingredients,
flavor or aroma compounds, or encapsulated flavors or mutrients for rclease during
retorting, in the mouth, or in the alimentary tract.

{0061} FIG. 2 shows an embodiment of a method 100 by which a canned food product
may be made. The method 100 may comprise forming a first composition and a second
composition, preferably separately from each other, in Step 102, In an embodiment, the
first composition is an ennlsion, preferably a meat emulsion. In an embodiment, the
second composition is a dispersion, for example a gel, a flowable sol or an emulsion,
preferably a gravy comprising a thickener that is at least one of a starch or a gum.

[0662] The method 100 may further coruprise dispensing the first composition from a
filler device into a can in Step 104. Then the can may begin descent away from the filler
device in Step 1006, preferably after the dispensing of the first composition into the can is
completed.

[0063] Then a nozzle extending from the filler device may horizontaily inject the second
composition into the first composition in Step 108, This horizontal injection preferably
comprises injection of the second composition in a direction that is, at least initiafly,
substantially perpendicular relative to the pathway within the nozzle and/or the vertical

axis of the can.
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[6064] Preferably the descent of the can away from the filler device may be briefly
paused, and the nozzle may horizontally inject the second composition into the first
composition during a time pertod consisting of this pause. This pauss may be 1.5 seconds
or less, for example 0.25 to 1.5 seconds.

[6865]  In Step 110, the descent of the can away from the filler device continues, and the
nozzle is removed from the can. Preferably the first composition encloses the second
composition in this step. Optionally, the nozzle may be washed after removal from the
can, for example by a water flush, in Step 112,

[0066] The method 100 may further inchide placing a lid on the can after the first and
second compuositions have been dispensed inte the can, in Step 114, sealing the can, for
example hermetically, in Step 116; and retorting the can, in Step 118, The can may be
retorfed at any suitable temperature for a suitable amount of time. For example, the can
may be retorted a temperature from about 121 °C to about 128 °C for a time from 23 1o 50
mimstes. The filled can may optionally be inverted before vetorting.

[6067] Then the can may be cooled by a device and/or allowed to equilibrate to room
temperature in Step 120, For example, the can may be cooled to a temperature of 20 to 33
°C. o an embodiment, the can is cooled to a temperature of 22 o 26 °C, The resulting
food product may comprise a firmdy set first composition, such as a meat emulsion,
forming an outer matrix enclosing the second composition, such as a gravy. For example,
the resulting food product may be the food product 10 disclosed above.

[6668] FIGS. 3-7 show an embodiment of a filler device 200 that may form the food
product 10 comprising the fiest composition 11 enclosing the second composition 12, For
example, the filler device 200 may be used in the method 100, such as Steps 104 and 106
of the method 100. However, the present disclosure is not limited to the embodiment of
the filler device 200 disclosed herein and shown in the figures; in some embodiments the
food product 10 may be made by a different filier device, and the method 100 may be
performed by a different filler device,

[0069] The filler device 200 may comprise a first supply 210 that provides the first
composition 11 and a second supply 220 the provides the second composition 12, The
filler device 200 may comprise a filling head 230.

{0070} A first channel 232 may extend through the filling head 230 s0 that the filling
head 230 may dispense the first composition 11 from the first supply 210 into a can 300

that is positioned under the filling head 230, A second channel 234 may extend through
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the filling head 230 so that a nozzie 240 extending from the filling head 230 may dispense
the second composition 12 from the second supply 220 into the can 300. A port 236 may
extend through the flling head 230 so that a vacuum may be formed in the can 300, The
first channel 232, the second channel 234 and the port 236 are not shown in all figures so
that the other components are easily viewed, and the absence of ong of these components
from a figure does not imply that the component is no longer present in the filler device
2040 at that stage.

[0071] The second supply 220 may be connected to the second channel 234 by a hose
222 which preferably is rigid. A first valve 224 may be positioned between the second
supply 220 and the bose 222, and a second valve 226 may be positioned between the hose
222 and the second channel 234, The first valve 224 and/or the second valve 226 may be
a prsumatic valve. A piston 239 may be connected to the hose 222 for directing the
second composition 12 through the hose 222,

{00721 A lifting plate 250 may position the can 300; for example, the can 300 may be
placed on the lifting plate 250 so that movenent of the fifting plate 250 moves the can 300
correspondingly.  Preferably the lifting plate 250 is configured to move the can 300
vertically toward and vertically away from the filling device 200. For exampls, the lifting
plate 250 may be or may be formed on a rotating cam. The lifting plate 230 may be one of
a plurality of lifting plates, such as ninety lifting plates as a non-limiting example, The
plurality of lifting plates may be rotated such that each lifting plate is aligned with the
filler device 200 in turn.

[0473]  The operation of the filler device 200 is generally illustrated in FIGS. 37, As
shown in FIG. 3, the lifting plate 250 may move the can 300 apward toward the filler
device 200, and steam directed through the port 236 may purge the port 236, At this stage,
preferably the first valve 224 is open and the second valve 226 is closed so that gravity
directs the second composition 12 into the hose 222 to accumulate therein,

[0074]  As shown in FIG. 4, the lifting plate 250 may move the can 300 upward against
the filling head 230 so that the can 300 is closed by the filler device 200, For example, the
filler device 200 may comprise a gasket 202 that may form a seal on the can 300, The
closure of the can 300 alfows formation of a vacuum in the can 300. For example, the port
236 may be used to draw the air from the can 300 into the filler device 200 to form 8
vacuum in the can 300. In an embodiment, the filler device 200 comprises a pump 204

that uses the port 236 to form the vacuum in the can 300.
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{06751  Asshown in FIG. §, the port 236 may cease pulling air from the can 300, and the
vacuuin that has been formed in the can 300 may pull a predetermined amount of the first
composition 11 from the first supply 216 into the can 300. For example, the amount of air
pulled through the port 236 after the can 300 has been sealed against the filler device 200
may be calibrated so that the predetermined amount of the first comaposition 11 is directed
from the first supply 210 into the can 300,

[6076] As shown in FIG. 6, the can 300 may be moved away from the filler device 200
while maintaining alignment with the filling head 230, preferably after the predetermined
amount of the fiest composition 11 has been dispensed into the can 300, This descent
moves the can 300 out of sealing engagement with the filler device 300. The nozzle 240
remains at least partially positioned within the can 300.

[0077] A non-limiting example of the nozzle 240 is shown in FIG. 8, The nozzle 240
may comprise horizontally-facing apertures 242 that may be positioned in lateral surfaces
of the nozzle 240, The horizontally-facing apertures 242 may be at the same beight on the
nozzle 240 and may be evenly spaced from cach other on the nozzle 240. For exampls,
the nozzle 240 may comprise four of the horizontally-facing apertures 242, spaced ninety
degrees apart in the nozzle 240. Preferably the horizontally-facing apertures 242 are
positioned at the approximate center of the first composition 11, both horizontally and
vertically, during injection of the second composition 12, The horizontally-facing
apertures 242 may be any suitable diameter, for example a diameter of about § mm.

[0678] Reterring again to FIG. 6, the descent of the can 300 may stop briefly when the
horizontally-facing apertures 242 in the nozzie 240 are positioned at the approximate
center of the first coraposition 11 in the can 300, both vertically and horizontally, With
the descent of the can 300 briefly stopped and the horizontally-facing apertures 242 in the
nozzie 240 positioned at the approximate center of the first composition 11 in the can 300,
the second composition 12 may be horizontally injected into the first composition 11, For
example, the first valve 224 may be closed and the second valve 246 may be opened at
this stage, and the piston 239 may operate o direct a predetermined amount of the second
composition 12 from the hose 222 through the nozele 240,

[0079} Asshown in FIG, 7, the second valve 226 may be closed, the first valve 224 may
be opened, and the can 300 may continue the descent away from the filler device 200,
preferably after the predetermined amount of the second composition 12 has been

dispensed into the can 300. The first composition 11 encloses the second composition {2.

10
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Then one or mote appropriate devices may place a lid on the can; seal the can, for example
hermetically; and vetort the can.

[0088] Preferably the filler device 200 is connected to a control mechanism 252, for
example a computer or ancther device comprising a processor.  The control mechanism
252 may control the progression of the filler device 200 through the stages shown in
FIGS, 3-7. For example, the control mechanismm 252 may control and coordinate
operation of one or more of the lifting plate 230, the pump 204, the piston 239, and the
first and second valves 224,226, Preferably the control mechanism 232 controls the
relative timing of these components of the filler device 200: for example, the control
mechanism 252 may synchronize the first and second valves 224,276 so that one valve is

open when the other valve is closed.
EXAMPLE

{00817 The following non-limiting example is included merely for illustration.

[0082] A study was conducted to assess the ability to achieve a gravy center completely
enclosed by loaf in an 85-gram can. A vacuum filler was designed and built as an accurate
representation of the filling conditions «n an industrial machine.

[6083] Two different nozzle designs were tested. Furthermore, several parameters were
tested, including a reodification to the can movement cam. Changing the can movement
cam {(the cam that moves the can to and from the vacuum filler) should have no effect on
standard loaf filis.

[0084] As discussed in further detail below, the target product was achieved in Test 8
with a horizontal nozzle, an R-gram fill, and a modified can movement cam. Tests 3 and 4
produced the next best product compared to the target. These solutions do not require a
change to the can movement cam and were produced with a hovizontal nozzle and a 10-
gram fifl.

{0085} The svstem was specifically designed to simulate filling on an industrial vacuum
filler. Serve motars controlled the main valve head, the can movement, and the new gravy
piston filler. A control system equipped with ap HMI screen contained the coordinated
movements. The user could input the can speed in order to simulate the proper filling
time; a counter in the control program stepped through degrees along the machine at the

enfered speed. The loaf valve program contained movements governed by the existing

11
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mechanical cam. Both the piston filler and can movement timing were altered to achisve
the target product,

[G086] in order to Gill the food product, an external piston filler was attached to a
standard vacuum filler, with a slight modification 1o the standard filling head. The
modified pisten filler performed gravity-filling of gravy out of an external bow! into a
flexible hose. Two pneumatic valves controlled the gravy flow into and out of the hose.
The hase was connected directly to the filling nozzle, which is routed throngh the center of
the existing filling head. This madification did not alter the existing functionality (product
flow, vacuum, steam flush) of the filling head.

[0087] Two nozzles were tested in the study. The first nozzle (FIG. 9) had a vertical
product path and an opening perpendicular to the flow, so that the gravy was always
flowing vertically, The second nozzle (FIG. 10) had a vertical product path, but four 5-
millimeter diameter holes paralle! to the product path, so that the gravy exited the nozzle
perpendicidarty and horizontally.

[0088] The table in FIG. 11 describes the series of tests conducted in the study. All
tests were conducted with defrosted loaf material and gravy mixed on-demand. The loaf
was defrosted in a 52 °C water bath over the course of approximately one hour. The gravy
was prepared with 2% guar gum and ambient temperature water with a high shear mixer
powered by a hand deill.

f0089]  After filling, the cans were seamed by a 10-head seamer on-site. At full speed,
this 10-head seamer runs at approximately the same speed as the industrial seamer located
in most §3-gram canning factories. Afier seaming, cans were either frozen or retorted
using a small retort. The retort was fabricated onsite: a small cylindrical pressure vessel
equipped with an automatic teraperature monitoring system, manual steam valves, a
manual counterpressure {compressed air) system, manual cooling water valves, and
manual drain valves. The temperature and pressure were regulated throughout the cyele
according to a typical pilot plant process. In the retort, cans were stacked lid down on a
sheet of perforated metal.

{0090} Results

{0091} The results of each test were determined by evaluating frozen and/or retorted
product. The target, or concept, product is a “heart” of gravy centered and encapsulated
on both top and bottom by the loaf material. Photos of frozen samples are shown to best

illustrate the stccess or failure of each test,

12



WO 2016/016784 PCT/IB2015/055603

[0092] Test 1 resuited in a product with a hole on both the top and bottom of the
product, with a cylindrical cavity in the center. The pre-retort product (not frozen) is
shown in FIG. 12. These products did not achieve the target product.

{00931  Test 2 decreased the hole on the top of the loaf and changed the shape of the
cavity to a mushroom shape (FIGS. 13-18}). There was a large hole on the bottom. These
producis did not achieve the target product.

{0094] Tests 3 and 4 with the horizontal nozzle greatly reduced and sometimes
eliminated the hole in the bottom of the product (FIGS. 16-18 and FIGS. 19221,
respectively). A small injection hole was left on top of the product, with a horizontal,
oval-shaped cavity in the center of the loaf. Some inconsistency in the centering of top
hole was noted in these samples. These products are close to the target product.

[0695] Test S with an 8~-gram {ill and the horizontal nozzle vesulted in a hole on the top,
no hole on the bottom, and a smaller cavity than the previous tests (FIGS. 22-24). No
significant benefit was noted in reducing the gravy amount in this case. This product is
close to the target produet.

[0096] Test 6 with an B-gram £ill and the vertical nozzle reduced the size of the top and
bottor holes and the center cavity compared with Tests 1 and 2 (FIGS, 25-27). However,
this product still did not achieve the target product,

{0097} Tests 7 and 8 were performed with an B-gram fill and a different can movement.
After the loal fill, the can descended brietly, stopped for a short amount of time, and then
continued its descent. This movement would require a different can movement cam
{Ioecated m the bottom of the machine) but should have no effect on the standatd Ioaf il
Test 7 with the vertical nozzle eliminated the top hole, but there was still a bottom hole
(FIGS. 28-30). These products did not achieve the target product due fo the large size of
the bottom hole.

[0098] Test 8 with the horizontal nozzle eliminated both the top and bottom holes, in
some cases creating a heart-shaped cavity exactly in the center of the can {FIGS. 31-33).
These products achieve the target product.

[0099] A cutting was held on the last day of testing, where the remaining frozen and
retorted samples were uniformly evaluated. The table in FIG. 34 contains the results of
this cutting,

001060} Testing was conducted as cach product was made to determing the filling

standard deviation. The gravy systent was tested first. As shown in FIG. 34, the first test

13



WO 2016/016784 PCT/IB2015/055603

of the gravy system resulted in a standard deviation of 0.51 grams. This test was
conducted just after the gravy bowl was filled — the piping to the nozzle may not have
been completely filled. The second test with the gravy shows an improved standard
deviation of §.14 grams. The standard deviations for the full-can fills range from 0.62 10
0.77 grams.

{00101} Conclusions

[00102] The simulator was a robust proof-of-concept for this project. The system exactly
replicated the filling time available on a 90-head vacuum filler. All pieces of the main
valve and gravy system were the same size as they would be on the industrial machine.
[00103] The target product was made on the simulator at full speed with an 8-gram fill in
Test 8. This solotion involved a unigque horizontal nozzle design, a new gravy handling
and dosing system, and a moditication to the can movement cam. The product featured a
completely enclosed gravy center, with a very simalt or no hole on the top and no hole on
the hottom. Overall, the best results were achieved with the horizontal nozzle compared to
the vertical riozzle, The new nozzle, with holes drilled into the side of the nozzle body,
allows for product flow horizontally to the lateral sides of the can rather than vertically to
the bottom of the can. Tests 3 and 4 were the most successtul after Test 8. These tests

would not require an adjustment to the can movement cam,

[00164] It should be understood that various changes and modifications to the presently
preferred embodiments described herein will be apparent (o those skilled in the art. Such
changes and modifications may be made without departing from the spirit and scope of the
present subject matter and without diminishing its intended advantages. It is therefore

intended that such changes and rodifications be covered by the appended claims.

14



WO 2016/016784 PCT/IB2015/055603

CLAIMS

The mvention is claimed as follows:

L. A method for making a canned food product comprising a first composition
and 3 second composition, the method comprising:

dispensing the first composition into a can;

dispensing the second composition into the first composition from a nozzle comprising
apertures that are positioned in the first composition, the apertures horizontally-facing relative
tn the can; and

removing the nozzle from within the can, and the first composition encloses the

second composition.

2. The method of Claim 1 wherein the first compaosttion is a meat emulsion.
3. The method of Claim 1 wherein the second composition is a gravy.
4, The method of Claim 1 further comprising retorting the can in which the first

composition encloses the second composition.

b The method of Claim 4 wherein the can is retorted at a temperature from about

121 7C 1o about 128 °C for a time period from about 23 to about 50 minutes.

6. The method of Claint 1 wherein the nozzle extends from a filling device, the
first composition is dispensed into the can with the can in a first position, the second
composition is dispensed into the can with the can in a second position, and the distance from
the filling device to the can in the sccond position 1s greater than the distance from the filling

device to the can in the first position.
7. The method of Claim 6 wherein the first position of the can forms a sealing

engagement of the can with the filling device, and a vacoum in the can pulls the first

composition into the can.

15
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8. The method of claim 6 wherein the removing of the nozzle from within the can
comprises moving the can from the second position to a third position in which the distance
from the can fo the filling device is greater than the distance from the filling device to the can

in the second position.

9. The method of Claim 8 wherein the can is maintained in the second position
during the dispensing of the second composition such that movement of the can from the first

pasition to the third position is not continuous.

0. The method of Claim 1 wherein the first composition completely encloses the

second composition.

tt.  The method of Claim | wherein the canned food product is formulated for a

companion aninal.

12, The method of Clairn | wherein the dispensing of the second composition into
the first composition comprises directing the second composition into a vertical passage of the
nozzle and dispensing the second composition through the apertures in a substantially

perpendicular direction relative to the vertical passage.

13, An apparatus for making a canned food produet comprising a first composition
and a second composition, the apparatus comprising:

a filler head comprising a first channel connected to a first supply; and

a nozzle extending from the filler head, comprising horizomtally-facing apertures, and

connected to a second channel connected to a second supply.

14, The apparatus of Claim 13, comprising a lifting plate configured to move a can

nto a sealing engagement with the filler head.

16
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15, The apparatus of Claim 14, comprising a pump that creates a vacuum in the
sealed can such that a first composition is pulled from the first supply through the first

channel fito the can.

16.  The apparatus of Claim 13, comprising a piston that directs a second

composition through the second channel o the nozzle.

17, The apparatus of Claim 13, comprising a control mechanism configured to
control movement of a lifting plate configured to move a can into a sealing engagement with
the filler head, control operation of a pump that creates a vacuum in the sealed can such that a
first composition is pulled from the first supply through the first channel into the sealed can,
and control operation of a piston that directs a second composition through the second

channel 1nto the nozzle.

18, 'The apparatus of Claim 17, wherein the control mechanism is configured to
move the litting plate away from the filling device after the pump pulls a predetermined

amount of the first composition into the can.

19, The apparatus of Claim 18, wherein the control mechanism is configured to
perfornt a pause of the movement of the lifting plate away from the filling device and activate

the piston during the pause,

20, Acamed food product raade by a ruethod comprising:

dispensing a meat emulsion into a can;

dispensing a gravy mto the meat emulsion from a nozzle comprising apertures that are
positioned in the meat emulsion, the apertures horizontally-facing relative to the can; and

removing the nozzle fron within the can, and the mest erulsion encloses the gravy to

form the canned food product.
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