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(57) Abstract: A packaged food product (1) comprising the food product wrapped within a packaging comprising a first web of ma-

terial ultrasonically welded to a second web of material to form a seal (3) comprising a plurality of seal portions (4, 5) extending ad -
jacent to sides of the food product to collectively enclose the wrapped food product between the first web and the second web
wherein the surface area of the second web exceeds the surface area of the first web such that a greater proportion of the wrapped

food product is embraced by the second web than 1s embraced by the first web.
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Improvements in and Relating to Packaging

The present invention relates to the packaging of products such as food items, which may
especially, though not exclusively, be Iin the form bars or blocks or the like (e.g. chocolate

bars).

The packaging of food products in mass production typically involves wrapping a food item
within a single sheet of packaging material. Traditionally, two longitudinal edges of packaging
material are brought together and bonded to each other to form a longitudinal seal thereby
shaping the packaging material into a tube containing the food product. Finally, two transverse
end seals are formed to close the tube at opposite ends of the food product thereby to

encapsulate the product in the closed packaging.

The seals formed In this way may be cold seals formed using an applied (printed) adhesive
along the seals. This requires pre-application of adhesive along specific parts of the
packaging material, followed by the pressing together of the packaging material at those parts
to pressure-activate the adhesive. This has the disadvantage that delivery of insufficient or
misplaced adhesive to the specific parts of the packaging material, or insufficient pressure
activation there, or subsequent degradation of the adhesive, can easily lead to poor seal
strength. The seal is then prone to ingress of air to the sealed product which may damage it or
render it unfit for sale. Attempt to account for this vulnerablility have included forming relatively
wide seals including a greater surface of the packaging material and glue. This leads to the

use of more packaging materials and a larger product package overall.

Alternatively, heat-based seals may be formed by heating the packaging material along
specific parts to be bonded, by a degree sufficient to melt the sealant layer of the material and
fuse parts of the sheet together. This has a disadvantage that the applied heat may damage
the wrapped product and typically means that heat-formed package seals are formed
sufficiently far from the wrapped product to minimise heat transfer into the product during seal
formation. The result iIs a packaging in which the product may be relatively loosely wrapped
within its packaging and prone to movement and damage within it. The heating process is
also relatively slow since enough dwell time must be provided during the sealing operation to

permit sufficient heat to melt the packaging material at the seal region.

Both of the above sealing techniques are vulnerable to the loss of seal integrity, or increased
seal weakness, due to particles of the food product being present in the seal between the two
parts of the packaging material. This seal contamination forms a barrier between the

packaging parts intended to otherwise be bonded.
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The invention aims to provide an improved packaged product, and an improved method and

apparatus for packaging.

The Invention relates to packaging by wrapping, and to wrapped products. The terms
'wrapping’ and ‘wrapped’ are generally understood by the skilled person to mean, for example:
enclose In something wound or folded about; to wind, fold, or bind (something) about as a

covering; to cover (something) by winding or folding a piece of material around it.

The food product may be substantially mechanically firm (i.e. not easily deformable, compliant,
malleable, fluid or liquid) in composition or structure. The wrapping may be forced by the food
product to adopt substantially the shape of the food product at those parts of the food product
wrapped by the wrapping.

In one of its aspects the invention may provide a packaged food product comprising the food
product wrapped within a packaging comprising a single web of material folded around the
food product such that a first region of the web extends over a second region of the web to
which 1t Is joined by an ultrasonically generated seal comprising a side seal portion which
extends along the web adjacent to a side of the food product, and two separate end seal
portions which each extend across a part of the web adjacent to opposite respective ends of
the food product and which each terminate at the side seal portion to collectively enclose the
wrapped food product within the folded web. Preferably, the surface area of the second region
of the web at one side of the packaging located between the opposite end seals exceeds the
surface area of the first region of the web at the other side of the packaging located between
the opposite end seals such that a greater proportion of the wrapped food product is embraced
by the second region of the web than is embraced by the first region of the web. The use of a
packaging seal formed ultrasonically has been found to provide high seal strength and integrity
without producing unacceptable amounts of heat during the seal-formation process. In this
way a strong seal, not requiring adhesives, may be formed closer to the body of the packaged

product (e.g. chocolate) without the heat damage to the product.

The inventors have found that the wrapping of a food product more tightly than in existing
wrappings, may be possible without damage to the wrapped product. In another of its aspects,
the invention may provide a packaged food product comprising the food product wrapped
within a packaging comprising a first web of material ultrasonically welded to a second web of
material to form a seal comprising a plurality of seal portions extending adjacent to sides of the
food product to collectively enclose the wrapped food product between the first web and the
second web. The surface area of the second web exceeds the surface area of the first web
such that a greater proportion of the wrapped food product is embraced by the second web

than is embraced by the first web.



CA 02978783 2017-09-05

WO 2016/157132 PCT/IB2016/051860

10

15

20

25

30

35

In this way, a tightly-wrapped product may be provided in which the second web Is wrapped
around a greater proportion of food product than is the first web, thereby securing the position
of the product within the packaging and permitting relative movement to be reduced. The first
web of material and the second web of material may be formed from separate webs and the
plurality of seal portions may fully surround the food product to form a closed seal to enclose
the wrapped food product between the first web and the second web. The pulling together of
edges of a single sheet of packaging material is avoided thereby reducing compression of the
wrapped product by the packaging. Alternatively, the first web of material and the second web
of material may be formed from a common web within which they join at a longitudinal fold
therein to overlap, and seal portions of the plurality of seal portions may extend to the fold
therewith to surround the food product to collectively enclose the wrapped food product
between the first web and the second web of the common folded web. The longitudinal fold

preferably forms a fold line (e.g. a crease).

The surface area of the second web surrounded by the seal, or extending between opposite
seal portions, preferably exceeds the surface area of the first web surrounded by the seal, or
extending between opposite seal portions, such that a greater proportion of the wrapped food
product Is embraced by the second web than is embraced by the first web. One, some or
each of the seal portions is preferably substantially linear, though curved seal portions are
possible such as to accommodate a curved food product. Linearity tends to reduce the
occurrence of unwanted folds, gatherings or pleats forming in a web when flexed, or curved,

over/against the food product.

The second web Is preferably partially wrapped around or adjacent a top surface and opposite
side surfaces and/or end surfaces of the product. The second web may be generally concave
In shape and the food product may reside within the concavity. The second web may be
forced to adopt substantially the shape of the food product at those parts of the food product
wrapped/covered by the second web. The first web may be substantially or generally flat. The
seal may define some of or the whole of the terminal edges of the packaging. The materials of

the first and second web may differ or may be the same.

The seal i1s a preferably a hermetic seal. Preferably, the seal remains intact when the
packaged product Is subject to ambient pressure less than about 0.67 times atmospheric
pressure (20 inches of Hg). The seal may comprise a plurality of closely-spaced discrete weld
spots forming a pattern of array of spots extending along at least a part of the length of the
seal. The width of the seal at some or substantially all of its length may preferably be less than
1.0cm In width, and more preferably not more than 0.8cm in width and yet more preferably not

more than 0.6cm in width, and even more preferably not more than 0.5cm in width. The seal
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preferably comprises weld array or pattern (e.g. array of weld spots, stripes or crosses)
extending along at least a part of the length of the seal. It may comprise a plurality of closely-
spaced discrete welds forming a pattern of welds. The discrete welds may comprise weld
spots forming a pattern of weld spots, e.g. a regular, uniform or repeating pattern. The discrete

welds may comprise weld stripes or crosses forming a pattern of weld stripes or crosses.

Selection of a weld pattern density, such as spot density (e.g. no. of spots/area), may vary
according to the thickness of the web material and what type/strength/width of seal to be
achieved. Web material may be generally the light/thin to medium thickness packaging
material. A relatively thin web material with a less dense spot weld pattern might not permit the
seal to be a hermetic seal (a desirable seal) because there is less web material to
ultrasonically melt and flow. A relatively thicker web material and/or with a denser weld pattern
could be selected if required. Ultrasonic sealing (as opposed conduction/heat sealing) directs
ultrasonic energy directly into the web material (in the form of vibrations). WWeb material is
compressed and relaxed at e.g. 40,000 times per second (e.g. in a 40 KHz ultrasonic
horn/anvil system) throughout the material. Other frequencies may be used. This means that
the parts of the web material (which may typically be a layered/laminate structure) with the
lowest melt temperature will melt first, regardless of where it is in the layers/body of the web
material. However, In conduction/heat sealing, heat must pass heat through one layer to the
next, working its way inwards into the body of the material by conduction from the surface.
This results in having a dwell time to allow heat to conduct sufficiently into the web material.

This renders the heat-sealing process relatively slower.

Weld spots may be termed fine, medium, or coarse for example, depending upon the
requirements of the seal. A fine pattern may comprise weld spots having diameter/width in the
range of .007/57-.0125" (e.g. squares, circles etc.). A medium pattern may comprise weld spots
having diameter/width in the range of .0125"-.0175", and a coarse pattern may comprise weld
spots having diameter/width in the range of .0175" or larger. The spacing between weld spots
(e.g. squares) may be the same as the diameter/width of an/each spot (e.g. length of the
square’s edge). For example a pattern of square weld spots being each .015" x .015" square,
may have a spacing between squares of .015" as well. The depth/height of the weld spots (e.g.
squares) as measured from the adjacent un-welded surface of the material of the web (e.q.
between weld spots or at an edge of a seal) may be between 0.0025 inches 0.0125 inches
(e.g. 0.003%, or 0.005, or 0.010%).

Each type of web material will influence the appropriate combination of spot (e.g. square) size
and spot (e.g. square) depth/height that will work best. For example a pattern may comprise

squares each about 0.015" x 0.015" square and about 0.005" tall with sides angled at about 45
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degrees to the longitudinal edge of the weld pattern/seal they collectively form. Of course,

other pattern combinations are possible.

The web material may be a plastics material, or a laminar foil: e.g. a metallic foil (e.q.
Aluminium) laminated/coated with a plastics material, or vice versa. Web materials commonly
used In the art for wrapping/sealing food products are suitable. Bi-Oriented PolyPropylene

(BOPP), Cast PolyPropylene (CPP) or Polyester film (PET) are just a few examples.

Ultrasonic frequencies between about 20kHz and about /0kHz may be used as

required/suitable.

The packaging may include a peripheral edge portion comprising unsealed adjacent tabs of
both the second web and the first web extending together outwardly from the seal and
arranged to be manually separated by pealing apart to break the seal. The tabs may be pulled
apart by gripping each tab separately between the finger and thumb of opposite hands and
pealing apart. The adjacent tabs may be ultrasonically sealed together at one or each of the
terminal sides of the tabs thereby leaving the terminal tab ends free at a terminal end of the
packaging to be splayed for pealing. The portion of the seal and the sealed terminal tab sides
may collectively define together with the free tab ends a pocket defining an opening splayable
to receive a finger or thumb end(s) for gripping respective of the two tabs for pealing apart.
The sealing of the terminal tab sides holds the tabs in a generally side-by-side, or overlapping
repose In the quiescent state and helps to avoid damage to them during general handling of

the packaged product.

The peak peal strength of the seal required to separate the webs at the seal by pealing apart
the tabs may be between 0.5 Ibs/in and 3.0 Ibs/in, or preferably between 0.75 Ibs/in and 2.5
Ibs/in, or more preferably between 1lbs/in and 2 Ibs/in. The peak peal strength may be a
measure of the force applied to each tab concurrently in opposite directions perpendicular to
the direction of the portion of the seal from which the tabs extend, divided by the length of that
portion of seal. This may be measured using an Instron apparatus obtainable from the

following supplier, and by applying methods as would be known to the skilled person in this art:

INSTRON, 825 University Ave., Norwood, MA 02062-2643, USA. Testing may be done by
cutting 1” wide strips of two sealed webs portions and, using an Instron apparatus, identifying
the force required to break/peal the seal which iIs a common method for measuring peal seal

Integrity.

Preferably, the tabs are dimensioned to be easily gripped between the finger and thumb of

both hands simultaneously. The tabs may each extend from an edge portion of the seal at
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least 1cm long such that each tab is preferably at least 1cm wide. More preferably the tabs
may each extend from an edge portion of the seal which is between about 1cm and about 3cm
wide, or more preferably between about 1cm and 2cm wide. Each tab may extend from the
seal by at least 0.25cm, such that each tab is preferably at least 0.35cm long. More
preferably, each tab may extend from the seal by between about 0.35cm and about 2.0cm, or
more preferably between about 0.4cm and 2.0cm. For example, about 0.5cm Is suitable to

allow for the finger reach of adults and children.

The inventors have been surprised to find that ultrasonic seals may be formed closer to the
wrapped food product than expected without heat damage to that product, even when
comprising chocolate of other materials prone to melting. Preferably, a distance between parts
of the seal located at opposite sides of the wrapped product exceeds a corresponding
transverse dimension of the wrapped food product by a proportion not exceeding about 10
percent of that transverse dimension. More preferably, the proportion does not exceed about
{ percent, or more preferably about 5 percent of that transverse dimension. This enables a

tight wrapping which reduces usage of packaging materials and results in less movement of
the product within the packaging. The transverse dimension may be the width of the food

product, or may be the length of the product (or both).

The food product may comprise chocolate, and may be a bar or block. The food product is
preferably substantially mechanically firm (i.e. not easily deformable, compliant, malleable,
fluid or liquid) in composition or structure. |t may comprise solid chocolate, or a chocolate shell
containing a filling (solid or fluid), or a chocolate coated item of non-chocolate composition
(e.g. a biscuit, wafer etc), or may comprise a wholly different food product such as a meat
product. The food product may be a meltable product which melts when heated. Examples
Include chocolate products, ice-cream products or frozen products (e.g. ice lollies) intended to

be wrapped when frozen or cooled to a non-liquid (e.g. solid) state.

In a second aspect, the invention may provide an apparatus for ultrasonically welding a
plurality of seals between a first web of material and a second web of material of food product
packaging to form separate seals extending adjacent to opposite sides of the food product to
collectively wrap the food product between the first web and the second web. The apparatus
comprises two separate ultrasonic sealers each comprising an anvil and an ultrasonic horn
arranged to operate in conjunction with the anvil to form concurrently a respective one of the
separate seals when the first web and the second web are simultaneously passed between the
anvil and the ultrasonic horn of both the ultrasonic sealers. The two ultrasonic sealers are
separated by a spacing arranged for receiving the food product conveyed upon the first web

between the first web and the second web thereby to perform the welding at substantially
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opposite sides of the conveyed food product. The two separate ultrasonic horns and/or

ultrasonic anvils may be arranged to form substantially mutually parallel said separate seals.

One or each of said two separate ultrasonic sealers may be a rotary ultrasonic sealer
comprising a rotary anvil and a rotary ultrasonic horn arranged to rotate in conjunction with the

rotary anvil to form a respective one of the separate seals.

The apparatus may include an end-sealer for ultrasonically end-sealing the product packaging
at opposite ends of the conveyed food product. The end-sealer may comprise a rotary end-
sealer anvil and a rotary end-sealer ultrasonic horn arranged to rotate in conjunction with the
rotary end-sealer anvil to form an end seal extending from one said parallel seal to another
adjacent to an end of the food product when the first web and the second web are
simultaneously passed between the rotary end-sealer anvil and the rotary end-sealer
ultrasonic horn. In a further aspect, the invention may provide apparatus for ultrasonically
welding a seal between a first web of material and a second web of material of food product
packaging to form a seal extending adjacent to a side of the food product to collectively wrap
the food product between the first web and the second web, the apparatus comprising means
for forming a longitudinal fold in a common web such that the first web of material and the
second web of material are formed from the common web within which they join at the
longitudinal fold therein to overlap, an ultrasonic sealer comprising an anvil and an ultrasonic
horn arranged to operate in conjunction with the anvil to form said seal when the first web and
the second web are simultaneously passed between the anvil and the ultrasonic horn of the
ultrasonic sealer, wherein the ultrasonic sealer i1s separated from the longitudinal fold by a
spacing arranged for receiving the food product conveyed upon the first web between the first
web and the second web thereby to perform the welding at a side of the conveyed food
product opposite to a side of the conveyed food product at which the longitudinal fold iIs

positioned.

The ultrasonic horn and/or ultrasonic anvil are preferably arranged to form the seal to be
substantially parallel to the longitudinal fold. The ultrasonic sealer may be a rotary ultrasonic
sealer comprising a rotary anvil and a rotary ultrasonic horn arranged to rotate in conjunction
with the rotary anvil to form the seal. The apparatus may include an end-sealer for
ultrasonically end-sealing the product packaging at opposite ends of the conveyed food
product comprising a rotary end-sealer anvil and a rotary end-sealer ultrasonic horn arranged
to rotate in conjunction with the rotary end-sealer anvil to form an end seal extending from the
seal to the longitudinal fold adjacent to an end of the food product when the first web and the
second web are simultaneously passed between the rotary end-sealer anvil and the rotary

end-sealer ultrasonic horn.
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In a third aspect, the invention may provide a method for ultrasonically packaging a food
product comprising, conveying the food product upon a first web and between the first web
and a second web, pressing the second web towards the first web along opposite sides of the
conveyed food product, simultaneously ultrasonically welding a plurality of seals between the
first web and the second web to form separate substantially parallel seals extending adjacent
to the opposite sides of the food product to collectively wrap the food product between the first
web and the second web, ultrasonically welding the first web to the second web to form an end
seal adjacent to opposite ends of the conveyed food product extending from one said parallel
seal to another thereby to form a closed seal enclosing the wrapped food product between the
first web and the second web, whereby the surface area of the second web surrounded by the
closed seal exceeds the surface area of the first web surrounded by the closed seal such that
a greater proportion of the wrapped food product is embraced by the second web than is

embraced by the first web.

In a further aspect, the invention may provide a method for ultrasonically packaging a food
product comprising forming a longitudinal fold in a common web such that a first web of
material and a second web of material are formed from the common web within which they join
at the longitudinal fold therein to overlap; conveying the food product upon a first web and
between the first web and a second web; pressing the second web towards the first web along
a side of the conveyed food product opposite to the side thereof adjacent to the longitudinal
fold; ultrasonically welding a seal between the first web and the second web to form a
longitudinal seal extending adjacent to the side of the food product collectively with the
longitudinal fold to wrap the food product between the first web and the second web;
ultrasonically welding the first web to the second web to form an end seal adjacent to opposite
ends of the conveyed food product extending from the longitudinal seal to the longitudinal fold
such that the seals and the longitudinal fold collectively surround the wrapped food product
sealed between the first web and the second web; whereby the surface area of the second

web surrounded collectively by the seal and the longitudinal fold exceeds the surface area of
the first web so surrounded such that a greater proportion of the wrapped food product is

embraced by the second web than is embraced by the first web.

One, some or each of the seals, or longitudinal seal and/or end seals may be substantially
linear. The seals may be substantially parallel and/or the end seals are substantially parallel.
The method may include forming a peripheral edge portion comprising unsealed adjacent tabs
of the second web and the first web extending together outwardly from the seal and arranged

to be manually separated by pealing apart to break the seal.

The method may include forming a said seal, and/or longitudinal seal and/or end seal as a

weld array extending along at least a part of the length of the seal.
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The method may include forming a seal, and/or longitudinal seal and/or end seal as a plurality
of closely-spaced discrete welds forming a pattern of welds. The discrete welds may comprise
weld spots forming a pattern of weld spots. The discrete welds may comprise weld stripes or

crosses forming a pattern of weld stripes or crosses.

The first web may be an elongate sheet. The second web iIs preferably an elongate sheet with
a transverse width exceeding that of the first web. The seals may be formed by rotating a
rotary ultrasonic horn in conjunction with a corresponding rotary ultrasonic anvil and passing
the first and second webs between the horn and anvil and thereat welding the first and second
webs together. The use of rotary ultrasonic horn and anvil permits high rates of throughput of
web material and products conveyed there between. The method may include passing the
first web and the second web between the rotary ultrasonic horn and the rotary ultrasonic anvil
at a rate of at least 400 ft/min, or more preferably at least 500ft/min, or yet more preferably at
least 600 ft/min.

The anvil may be patterned (e.g. knurled) with a pattern arranged to produce, in conjunction
with the horn, a weld pattern comprising a plurality of weld spots. Pleats or folds may tend to
form as a result of the curvature of the second web around the food product resulting in a
concave web shape which, when pressed flat against the first web during end-seal formation,
forms gathers and folds within itself. The inventors have been surprised to find that effective
ultrasonic end seals may be formed even when material gathers into folds or pleat-like
structures which form in the second web of the material at an end seal. The fold or pleat of the
second material has been found to form an effective self-seal ultrasonically as well as a seal

with the first web.

The method may Iinclude forming at least a part of the seal as a plurality of closely-spaced

discrete weld spots forming a pattern of array of spots extending along at least a part of the
length of the seal. The seal may be formed to have a peak peal strength required to separate
the webs at the seal by pealing apart the tabs may be between 0.5 Ibs/in and 3.0 Ibs/in, or
preferably between 0.75 Ibs/in and 2.5 Ibs/in, or more preferably between 1lbs/in and 2 Ibs/in.
The sealing operation may be Iinfluenced by the following parameters within the sealing
operation; Time, Pressure & Temperature. The time parameter may be controlled by
controlling the speed of formation of the welds, temperature is controlled by control of the
ultrasonic energy input to the ultrasonic sealing process (Amplitude/Frequency control) and
the pressure parameter may be controlled by controlling the mechanical distance between the

two webs as they are pressed between ultrasonic horn and anvil.
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The method may include forming (e.g. by cutting the webs) at a peripheral edge portion of the
packaging at least two unsealed adjacent tabs of the second web and the first web
respectively, extending together outwardly from the seal and arranged to be manually
separated by pealing apart to brake the seal. The tabs may be pulled apart by gripping each
tab separately between the finger and thumb of opposite hands and pealing apart. The method
may include ultrasonically sealing together adjacent tabs at one or each of the terminal sides
of the tabs thereby leaving the terminal tab ends free at a terminal end of the packaging to be
splayed for pealing. The portion of the seal and the sealed terminal tab sides may collectively
define together with the free tab ends a pocket defining an opening splayable to receive a
finger or thumb end(s) for gripping respective of the two tabs for pealing apart. The method

may include cutting the webs to define tabs of desired dimensions.

Preferably, the method includes forming the seals at locations at opposite sides of the product
separated by a separation which exceeds a corresponding transverse dimension of the food
product therebetween by a proportion not exceeding about 10 percent of that transverse
dimension. More preferably, the proportion does not exceed about 7 percent, or more

preferably about 5 percent of that transverse dimension.

Exemplary but non-limiting embodiments of the invention shall now be described with

reference to the following drawings of which:

Figure 1 I1Is a plan view of a packaged food product according to an embodiment of the

Invention;

Figure 2 I1s an end view of the packaged food product illustrated in Figure 1 showing unsealed

end tabs for peeling the packaging apart;

Figure 3A and Figure 3B show schematic plan views of a packaged food product;

Figure 3C schematically illustrates a perspective and cross-sectional view of the packaged

food product of Figures 1 and 2;

Figure 4 shows a plan view of a fully peeled packaging;

Figure 5 shows an end view of an ultrasonic seal of the packaging of Figures 1 and 2

comprising an plurality of closely-spaced discrete weld spots;

Figure 6 schematically illustrates three lanes of packaged food products in which each food

product Is individually ultrasonically sealed between a common length of a first web and a
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second web of material prior to separation of the packaged food products by cutting the

common webs;

Figure 7A illustrates a view of a rotary patterned ultrasonic anvil in conjunction with a rotary

ultrasonic horn;

Figure /B illustrates schematically, a side-view of the ultrasonic apparatus of Figure 7A In

conjunction with a first and second web of material for packaging;

Figure 8 schematically illustrates a production line for producing packaged food products;

Figure 9 schematically illustrates a three-lane production line for producing three lanes of

packaged product such as is illustrates in Figure 6;

Figure 10 schematically illustrates the successive functional elements of the production line

illustrated in Figure 9;

Figure 11 illustrates a relative arrangement of a plurality of ultrasonic anvils for use in

conjunction with ultrasonic horns in a multi-lane packaging production line;

Figure 12 graphically illustrates a relative positioning of the array of ultrasonic anvils of Figure

11 In an alternative spatial arrangement;

Figure 13 graphically illustrates a further relative spatial arrangement of ultrasonic anvils in a

multi-lane food packaging production line;

Figure 14 schematically shows a cross-sealing station;

Figure 15 schematically shows a first and second wed of material joined at a fold line within a

common web, abd a food product wrapped according to the first and second web via a three-

part ultrasonic seal;

Figure 16 shows an exploded view of a weld spot array of an ultrasonic seal.

In the drawings like articles are assigned line reference numerals for consistency.

Referring to Figure 1, there is shown a plan view of a packaged food product (1) which

contains within it a wrapped food product, such as a solid bar of chocolate. The packaging

which wraps the food product comprises a second web of material (2) which is ultrasonically
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welded to an underlying first web of material (10, Figure 3C) to form a closed ultrasonic seal
(3) which fully surrounds and encloses the food product between the second web of packaging
material (2) and the underlying first web of packaging material (10, Figure 3C). The ultrasonic
seal comprises four substantially linear seal portions which extend adjacent to the sides of the

packaged food product so as to collectively enclose it.

The packaged food product is elongated and substantially rectangular in shape with a length
exceeding its width and a thickness less than both its length and width so as to define a
rectangular slab shape. A pair of parallel side seal portions (4) extend along, and In close
adjacency to, the opposite long edges of the slab from one end of the slab to the other, and at
each end of the slab the side seals are bridged by an end seal (5) portion closely adjacent to
the end of the slab. This forms a continuous rectangular seal which closely follows the
peripheral sides of the slab shape of the product. Each of the side seals and the end seals
comprises a linear array of a plurality of closely-spaced discrete weld spots shown In more
detail in Figure 5. The width (W) of the array of spots in each seal portion is approximately

4mm such that the width of each seal portion is substantially consistently 4mm along its length.

Figures 3A to 3C schematically show the web materials of the packaging, in relation to the
packaged food product. In Figure 3A the packaged food product presents a plan profile with
substantially right-angular packaging corners, such as is illustrated in Figure 1, whereas in
alternative arrangements the right-angular corners may be trimmed to a rounded shape such

as Is shown in Figure 3B.

Referring to Figure 3C, a cross-sectional perspective view of the packaged food product is
presented illustrating the wrapped food product (11) contained between a first web of material
(10) and a second web (2) of packaging material. The side seal portions (4), and also the end
seal portions (5, not visible in Figure 3C) are formed closely adjacent to the peripheral edges
of the slab of food product (11) such that a distance (X) between parts of the seal, for example
opposite parts of the two parallel side seal portions (4), exceeds a corresponding transverse
dimension (Y) of the food product, such as the width of the food product located between the
side seals, by a proportion which does not exceed about 10% of the transverse dimension
(e.g. width) of the slab of the food product. More preferably the distance between opposite
parts of the seal at opposite sides of the wrapped product is no more than 5% greater than the
width of the wrapped product there. In this way, the wrapped product is relatively tightly
wrapped by the two webs of ultrasonically joined webbing material (2,10). This greatly assists
In securely locating the food product (11) firmly within the packaging and also helps to reduce
the amount of webbing material which might otherwise be required to wrap the food product.
That Is to say, by efficiently and tightly wrapping the food product, less packaging material is

required.
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The surface area of the second web (2) of packaging material located within the perimeter
defined by the rectangular seal (3) is greater than the surface area of the first web (10) located
within and surrounded by that same rectangular seal. This means that a greater proportion of
the wrapped food product (11) is wrapped by the second web of material (2) than is wrapped
by the first web (10). As is schematically illustrated in Figure 3C, the second web of material
(10) I1s generally or substantially flat and may serve as the underside of the packaged food
product, whereas the second web of material is formed into a convex blister formation in which
it Is spaced from the first web of material (10) by a spacing sufficient to snugly admit and retain
the food product (11) at all parts other than those where the second web converges towards
the first web to meet it at the ultrasonic seal (3) surrounding the food product. Referring to
Figure 2, and Figures 3A and 3B, the packaging includes a peripheral edge portion (6)
comprising unsealed adjacent tabs (9A, 9B) formed from the second web of material (2) and
the first web of material (10), respectively. These tabs of unsealed web material each extend
together outwardly from and end sealed portion (5) and are somewhat splayed due to the
relatively greater surface area of the tab provided by the second web of material relative to the
surface area of the tab provided by the first web of material. The elongate side seal portions
(4) of the packaging extend continuously transversely across opposite terminal ends of the end
seal portion (5) from which the unsealed tabs also extend. This means that the opposite
terminal sides of the two tabs are ultrasonically sealed together leaving only the distal edges of
each tab furthest from, and parallel to, the adjacent end seal (5), free and unsealed. This
defines a pocket formation, which can be seen in Figure 2, dimensioned to receive two finger
tips of opposite hands of a user as the user pinches between finger and thumb of each one of
two hands, a respective one of the two tabs thereby to grip them and subsequently peel apart
the tabs to separate the adjacent end seal portion and subsequently the parallel side seal
portions (4) extending from that end seal portion along the sides of the packaged product, Iin
order to open the packaging and reveal the product, for consumption or otherwise. The result

of such continuous peeling is illustrated in Figure 4.

The ultrasonic seal (3) Is constructed and arranged to require a peak peel strength required to
separate the seal of between about 0.5 Ibs/in and 3 Ibs/in, preferably about 2 Ibs/in. This peak
peel strength is measurable by measuring the force applied concurrently to each tab equally
and in opposite directions perpendicular to the length of the seal — thereby to pull apart the
tabs (9A,9B). The force is normalised according to (e.g. divided by) the length of the portion of
the seal at which separation is taking place. The peak peal strength so measured may be the
peak value detected while a seal is pealed apart over a predefined period of time, optionally at
a substantially constant rate (e.g. rate of movement of the peal location along the seal) of

separation of the seal
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This measurement may be performed on an apparatus such as an Instron apparatus (as
described above) such as would be readily apparent to the skilled person. Typically the peak

peal strength occurs at the point/instant that the seal is initially broken.

The tabs preferably freely extend from a length of the end seal portion (5) which is at least 1cm
In length such that each tab is preferably at least 1cm in width, which has been found to be a
preferable minimal width for admitting finger tips of a user for peeling the wrapping. Preferably

each of the tabs extends from the end seal portion by a distance of at least 0.5cm for this

reason.

The ultrasonically formed seal is a hermetic seal and measurements have shown that the seal
surrounding a packaged product will remain intact when the packaged product is subjected to
an ambient pressure which is less than about 0.67 atmospheres (e.g. 20 inches of Hg). This
gives an indication of the preferred strength of the seal provided by the patterned array of weld
spots illustrated in Figure 5. Figure 16 shows a further example in more detail. Here, the weld
spot pattern comprises a regular array of weld squares each about 0.015" x 0.015" square and
about 0.005" deep with sides angled at about 45 degrees to the longitudinal edge of the weld
pattern/seal they collectively form. The pitch between weld spots is about 0.4243". Of course,

other pattern combinations are possible.

Figure 7A and Figure /B show a perspective view, and a schematic side view respectively, of
apparatus for ultrasonically welding the seals of the packaged food product described above.
The apparatus is arranged for ultrasonically welding the parallel side seal portions (4) of the

packaged food product between the first web of material (10) and the second web of material

(2).

The apparatus (11) includes two separate rotary ultrasonic sealers which each comprise a
rotary anvil part (12A,12B) and a rotary ultrasonic horn part (13) arranged to rotate In
conjunction with the rotary anvil to form a respective one of the two parallel side seal portions
(4) of the packaging. A single common rotary anvil wheel (12) is mounted upon an anvil
rotation axis (14) about which the rotary anvil wheel is controlled to rotate by appropriately
driving the anvil axis. Similarly, a common single ultrasonic horn wheel (13) is mounted upon
a horn rotation axis (15) driven to control the rotation speed of the ultrasonic horn wheel. The
anvil axis (14) is parallel to the horn axis (15) and the two are separated by a spacing sufficient
to bring the rotary anvil into contact with the ultrasonic horn mutually tangentially (e.g. to
osculate) as the two rotate in common. The speeds of rotation of the ultrasonic horn and
ultrasonic anvil wheels are controlled such that the respective wheel surfaces meet
tangentially at a common surface speed whereby the one does not drag across the other. Two

separate and parallel annular anvil ridges (12A, 12B) circumscribe the outer cylindrical surface
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of the anvil wheel and are substantially identical in dimension and structure. Each has a
radially outermost surface which is patterned with a knurled patterning comprising a multitude
of spots. The patterned outermost anvil ridge surfaces are arranged in conjunction with the
rotary anvil wheel (13) to form the weld pattern illustrated in Figure 5 comprising a multitude of
weld spots. In this way, two separate ultrasonic sealers may be defined using a shared anvil
wheel and ultrasonic horn wheel, and merely being separately defined by virtue of the
separate raised anvil rndges (12A,12B). The rotary ultrasonic horn wheel is arranged to
receive ultrasonic energy which causes the horn wheel to controllably radially expand and
contract periodically at ultrasonic frequencies, and in cooperation with the ultrasonic anvils to
transfer sufficient ultrasonic energy through the two webs of packaging material pinched
between the anvil and horn to cause a localised heating, melting and welding of the two webs

there.

As IS schematically illustrated in Figure 7B, the rotary anvil wheel (12) and rotary ultrasonic
horn (13) are arranged to rotate in opposite senses (the anvil wheel in a clockwise sense, for
example, and the ultrasonic horn wheel in an anticlockwise sense) at a speed permitting a
throughput of up to about 600 ft/min when the first web (10) and the second web (2) of material
are simultaneously passed between the rotary anvil and rotary ultrasonic horn wheels in an
overlapping arrangement. The two are bonded together along parallel ultrasonic seal lines

defining the side seal portions (4) of the packaged product illustrated in Figure 1.

The separation between the nearmost opposing (inner) edges of the two separate patterned
anvil ridges (12A, 12B) is chosen to slightly exceed the width of the slab of chocolate product
(11) to be packaged. Furthermore, the uniform height, in common, of each of the two
patterned anvil ridges I1s dimensioned to be slightly larger than the thickness of the slab of the
food product intended to be passed between the ridges as the anvil wheel and ultrasonic horn

wheel rotate as shown in Figure 7B.

In this way, when a slab of food product is conveyed upon an upper surface of the first web of
packaging material (10) between the first and second anvil ridges of the anvil wheel,
concurrently with the second web of material (2) placed over it, the two anvil ridges
simultaneously and concurrently form the ultrasonic side seal portions (4) at substantially
opposite sides of the slab of food product. The raised anvil ridges concurrently press the
second web of material (2) down towards the generally flat first web of material (10)
simultaneously and at opposite sides of the slab of food product such that any lateral force
imparted upon the food product by downward movement of the second web due to one of the
two anvil ridges i1s opposed and balanced by a concurrent transverse force (in the opposite
direction) imparted by the separate and concurrent downward movement of the second web

due to the other of the two anvil ridges. As a result, the food product slab can be relatively
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tightly wrapped by the very same operation which produces ultrasonic side seals substantially
without any lateral movement in the position of the food product relative to the direction In

which it is conveyed upon the lower, first web of material (10).

This production arrangement is schematically illustrated in Figure 8. The transverse or “cross”
ultrasonic seals are formed by a second rotary ultrasonic anvil/horn pair (“Cross Sealing
Station” 112B and 113B of Fig.8) possessing a series of separate patterned cross-seal anvil
ridges (114) upstanding from the circumferential surface of the ultrasonic anvil 112A of the
cross-sealing station and extending parallel to the rotation axis of the rotary anvil. The
circumferential separation of successive such cross-seal anvil ridges is substantially the same
as (slightly greater than) the length of the food product being wrapped. Thus, rotation of eth
rotary cross-sealer anvil against the corresponding rotary ultrasonic horn 113B generates

cross seals 5 at either end of the packaged product.

The wheels of the rotary cross-sealer station are designed in such a way that the food product
will fit into a “"pocket” between successive cross-seal anvil ridges as shown in Figure 14.
Rotation of the rotary sealing apparatus and speed of conveyance of food-product upon webs
to be sealed, iIs matched to ensure that the food product is accurately in the place between
cross-seal ridges as sealing takes place, where it cannot be crushed. The product may be

restrained from moving from the position by means of guides and overhead constrains.

The schematic diagrams of Figures 9 and 10 illustrate the arrangement of elements of a
continuous packaging production line system of the type illustrated in Figure 8, which is
adapted to produce multiple parallel lanes of packaged food product within and between a
common pair of first and second webs of packaging material (10, 2) such as is schematically

llustrated in Figure 6.

In particular, referring to Figure 9, there is provided a production line assembly in which three
lanes of food product packaging are provided. Groups of three food product slabs are
arranged side by side along their long edges with terminal ends in register, and this three-fold
grouping Is repeated In uniformly spaced groups conveyed along a continuously unwound
lower first web (10) of packaging material over which is continuously fed an upper web of
second material (2) such that all are passed between an array of six rotary ultrasonic sealers
(120, 130, 140). The six rotary ultrasonic sealers are arranged Iin pairs in the manner
described and illustrated with reference to Figures 7A and 7B. This results in three separate
ultrasonic sealer pairs (120, 130, 140) provided by three separate rotary anvil wheels (12) and
corresponding rotary ultrasonic horn wheels (13). A first pair of rotary ultrasonic sealers (120)
IS arranged to produce parallel side seals (4) either side of one of the two outer lanes of the

three lanes of food product (11), while a coaxial second pair of rotary ultrasonic sealers (130)
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IS arranged simultaneously to form parallel ultrasonic side seals (4) either side of the other
outer lane of food product (11) in the same upper and lower webs. Each ultrasonic anvil 12
possesses the aforesaid parallel two separate rotary ultrasonic sealers which each comprise a
rotary anvil annular ridges (12A,12B) and a rotary ultrasonic horn part (13) arranged to rotate
In conjunction with the rotary anvil to form a respective one of the two parallel side seal
portions (4) of the packaging. Each anvil also comprises a set of the aforesaid cross-seal anvil
ridges in combination with the annular ridges so that each anvil/horn paid provides and all-in-
one side seal and cross-seal station. Positioned subsequently along the direction of
conveyance of the food product, there is arranged a third pair of rotary ultrasonic sealers (140)
arranged to form a third pair of side seals (4) either side of the middle lane of conveyed food
product (11).

Slit apparatus (20, 21) and cut-off apparatus (22, 23) are subsequently sequentially arranged
along the conveyor production line to respectively provide longitudinal cuts between the three
conveyed rows of packaged food product, in parallel to the side seals of the middle lane of
food product, and to cut the packaged food product transversely in parallel to the end seals,

respectively, to provide separate packaged food products such as is illustrated in Figure 1.

Figure 10 schematically illustrates three separate processing zones in the conveyer production
line apparatus described above. A first zone (zone 1) Is located at the head of the conveyer
apparatus and comprises an in-feed conveyer (150) upon which are arranged conveyed rows
of food product (e.g. chocolate bar). Two Independent films of packaging material are
continuously unwound from separate respective rolls of webbing (Upper Web, Lower Web).
Each roll of webbing material is positioned at a respective one of the two opposite sides of the
In-feed conveyer, the webs being re-directed by webbing flow guide (not shown) to travel along
the direction of flow of the convered food product on the in-feed conveyer. This hygienic
design eliminates the need to have the webbing output/roll mechanisms placed above and
below the In-feed conveyor. The lower film of first webbing material (10) is arranged to initially
travel underneath and along the in-feed conveyor (150) upon which rows of food product (11)
are initially conveyed, while the upper film of the second web is directed to travel in the
direction of conveyance above and along the in-feed conveyor. Both of these films are
subsequently caused to meet in zone 2 and subsequently to be subject to ultrasonic welding

together in zone 3.

A second zone (zone 2) is provided with a means for placing the food product on the upper
surface of the travelling first (lower) web of material. The film of first webbing material Is
iIntroduced to an upper surface of a second in-feed conveyor (160) by being threaded through
a small gap provided between the terminal end of the first in-feed conveyor (150) immediately

adjacent the input end of the second in-feed conveyor. In this way the lower web of material is
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threaded from below the first in-feed conveyor, through the gap in question, and over the
upper surface of the second in-feed conveyor in such a way that food product (11) conveyed
by the first in-feed conveyor is directly placed upon the upper surface of the lower web of
material as the product, and the lower web of material, are subsequently onwardly conveyed
by the second in-feed conveyor (160). The positioning of the food product items (11) may be
subsequently collated and appropriately positioned upon the lower web of material, and the
second in-feed conveyor, using flow guide systems such as would be readily apparent to the

skilled person.

Subsequently, in a third zone (zone 3), the sealing of the lower (10) and upper webs (2) of
packaging material, and subsequent cutting of the sealed product package is undertaken.

This Is as described above with reference to Figure 9.

Figures 11, 12 and 13 provide schematic views of alternative spatial arrangements of
ultrasonic sealers (provided as pairs upon a common ultrasonic anvil wheel) by which the

number of product lanes may be increased from 3 to 17.

In particular, Figure 11 schematically illustrates the spatial orientation which may be provided
by three separate arrays of six ultrasonic sealers in which each of the six grouped ultrasonic
sealers are provided by three separate but coaxial rotary ultrasonic anvil/horn pairs each
comprising two separate ultrasonic sealers in the manner illustrated in Figure 7A. The result is
three groupings of six coaxial ultrasonic sealers. Each of the three separate coaxial ultrasonic
sealers are arranged in succession along the direction of conveyance of the food product slabs

(11) and each iIs transversely offset relative to the others.

Figures 12 and 13 provide schematic views of alternative arrays of ultrasonic sealers for

serving a 17-lane production lane.

Figure 15 schematically shows a longitudinal view (cross-section) of first and second wed of
material joined at a common fold line, and a wrapped food product sealed along three sides,

the fourth side comprising the fold line.
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A packaged food product comprising the food product wrapped within a packaging

comprising:

a first web of material ultrasonically welded to a second web of material to form a seal
comprising a plurality of seal portions extending adjacent to sides of the food product
to collectively enclose the wrapped food product between the first web and the second

web;

wherein the surface area of the second web exceeds the surface area of the first web
such that a greater proportion of the wrapped food product is embraced by the second

web than is embraced by the first web.

A packaged food product according to claim 1 in which said first web of material and
said second web of material are formed from separate webs and said plurality of seal
portions fully surround said food product to form a closed seal to enclose the wrapped

food product between the first web and the second web.

A packaged food product according to claim 1 preceding claim in which said first web
of material and said second web of material are formed from a common web within
which they join at a longitudinal fold therein to overlap, and seal portions of said
plurality of seal portions extend to said fold therewith to surround said food product to
collectively enclose the wrapped food product between the first web and the second

web of the common folded web.

A packaged food product according to claim 3 in which the longitudinal fold forms a

fold line.

A packaged food product according to any preceding claim in which the surface area
of the second web surrounded by said seal, or extending between opposite seal
portions, exceeds the surface area of the first web surrounded by said seal, or
extending between opposite seal portions, such that a greater proportion of the
wrapped food product is embraced by the second web than is embraced by the first

weDb.

A packaged food product according to any preceding claim in which one, some or

each of said seal portions is substantially linear.
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A packaged food product according to any preceding claim in which said packaging
Includes a peripheral edge portion comprising unsealed adjacent tabs of said second
web and said first web extending together outwardly from said seal and arranged to be

manually separated by pealing apart to break said seal.

A packaged food product according to any proceeding claim in which the seal

comprises weld array extending along at least a part of the length of the seal.

A packaged food product according to claim 8 in which the seal comprises a plurality

of closely-spaced discrete welds forming:

a pattern of welds; or,

a pattern of welds in which the discrete welds comprise weld spots forming a

pattern of weld spots; or,

a pattern of welds in which the discrete welds comprise weld stripes or crosses

forming a pattern of weld stripes or crosses.

A packaged product according to any of claims 7 to 11 in which the peak peal strength

of said seal separable by pealing apart said tabs is between 0.5 Ibs/in and 3 Ibs/in.

A packaged product according to any of claims 7 to 12 in which the tabs each extend

from an edge portion of said seal at least 1cm long such that each tab is at least 1cm

wide.

A packaged product according to any of claims 7 and 13 in which each tab extends

from said seal by at least 0.5cm, such that each tab is at least 0.5cm long.

A packaged product according to any proceeding claim in which the seal remains
Intact when the packaged product is subject to ambient pressure less than 0.67 times

atmospheric pressure (20 inches of HQ).

14. A packaged food product according to any preceding claim in which the a distance

between parts of the seal located at opposite sides of the wrapped product exceed a
corresponding transverse dimension of the wrapped food product by a proportion not

exceeding 10 percent of that transverse dimension.
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A packaged food product according to any preceding claim in which the food product

comprises chocolate.

Apparatus for ultrasonically welding a plurality of seals between a first web of material
and a second web of material of food product packaging to form separate seals
extending adjacent to opposite sides of the food product to collectively wrap the food

product between the first web and the second web, the apparatus comprising:

two separate ultrasonic sealers each comprising an anvil and an ultrasonic horn
arranged to operate in conjunction with the anvil to form concurrently a respective one
of said separate seals when said first web and said second web are simultaneously

passed between the anvil and the ultrasonic horn of both said ultrasonic sealers;

wherein the two ultrasonic sealers are separated by a spacing arranged for receiving
said food product conveyed upon said first web between said first web and said
second web thereby to perform said welding at substantially opposite sides of the

conveyed food product.

Apparatus according to claim 19 in which said two separate ultrasonic horns and/or
ultrasonic anvils are arranged to form substantially mutually parallel said separate

seals.

Apparatus according to claim 19 or 20 including an end-sealer for ultrasonically end-
sealing said product packaging at opposite ends of the conveyed food product
comprising a rotary end-sealer anvil and a rotary end-sealer ultrasonic horn arranged
to rotate in conjunction with the rotary end-sealer anvil to form an end seal extending
from one said parallel seal to another adjacent to an end of said food product when
said first web and said second web are simultaneously passed between the rotary

end-sealer anvil and the rotary end-sealer ultrasonic horn.

Apparatus according to any of claims 19 to 21 in which one or each of said two
separate ultrasonic sealers is a rotary ultrasonic sealer comprising a rotary anvil and a
rotary ultrasonic horn arranged to rotate in conjunction with the rotary anvil to form a

respective one of said separate seals.

20. Apparatus for ultrasonically welding a seal between a first web of material and a

second web of material of food product packaging to form a seal extending adjacent to
a side of the food product to collectively wrap the food product between the first web

and the second web, the apparatus comprising:
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means for forming a longitudinal fold in a common web such that said first web of
material and said second web of material are formed from the common web within

which they join at the longitudinal fold therein to overlap;

an ultrasonic sealer comprising an anvil and an ultrasonic horn arranged to operate in
conjunction with the anvil to form said seal when said first web and said second web
are simultaneously passed between the anvil and the ultrasonic horn of said ultrasonic

sealer:;

wherein the ultrasonic sealer is separated from said longitudinal fold by a spacing
arranged for receiving said food product conveyed upon said first web between said
first web and said second web thereby to perform said welding at a side of the
conveyed food product opposite to a side of the conveyed food product at which the

longitudinal fold is positioned.

Apparatus according to claim 23 in which said ultrasonic horn and/or ultrasonic anvil

are arranged to form said seal to be substantially parallel to said longitudinal fold.

Apparatus according to any of claims 23 to 24 in which said ultrasonic sealer Is a
rotary ultrasonic sealer comprising a rotary anvil and a rotary ultrasonic horn arranged

to rotate in conjunction with the rotary anvil to form said seal.

Apparatus according to claim 23 or 25 including an end-sealer for ultrasonically end-
sealing said product packaging at opposite ends of the conveyed food product
comprising a rotary end-sealer anvil and a rotary end-sealer ultrasonic horn arranged
to rotate in conjunction with the rotary end-sealer anvil to form an end seal extending
from said seal to said longitudinal fold adjacent to an end of said food product when
said first web and said second web are simultaneously passed between the rotary

end-sealer anvil and the rotary end-sealer ultrasonic horn.

A method for ultrasonically packaging a food product comprising:

conveying said food product upon a first web and between said first web and a second

web:;

pressing said second web towards said first web along one or more sides of said

conveyed food product;
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23

simultaneously ultrasonically welding a plurality of seals between the first web and the
second web to form separate seals extending adjacent to said opposite sides of the
food product to collectively wrap the food product between the first web and the

second web;

ultrasonically welding said first web to said second web to form an end seal adjacent
to opposite ends of the conveyed food product extending from one said parallel seal to
another thereby to form a closed seal enclosing the wrapped food product between the

first web and the second web:;

whereby the surface area of the second web surrounded by said closed seal exceeds
the surface area of the first web surrounded by said closed seal such that a greater
proportion of the wrapped food product is embraced by the second web than is

embraced by the first web.

A method for ultrasonically packaging a food product comprising:

forming a longitudinal fold in a common web such that a first web of material and a
second web of material are formed from the common web within which they join at the

longitudinal fold therein to overlap;

conveying said food product upon a first web and between said first web and a second

web;

pressing said second web towards said first web along a side of said conveyed food

product opposite to the side thereof adjacent to the longitudinal fold;

ultrasonically welding a seal between the first web and the second web to form a
longitudinal seal extending adjacent to said side of the food product collectively with
said longitudinal fold to wrap the food product between the first web and the second

web:;

ultrasonically welding said first web to said second web to form an end seal adjacent
to opposite ends of the conveyed food product extending from said longitudinal seal to
said longitudinal fold such that the seals and the longitudinal fold collectively surround

the wrapped food product sealed between the first web and the second web;

whereby the surface area of the second web surrounded collectively by said seal and

said longitudinal fold exceeds the surface area of the first web so surrounded such that
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a greater proportion of the wrapped food product is embraced by the second web than

IS embraced by the first web.

26. A method according to any of claims 27 and 28 in which one, some or each of said

27.

seals, or longitudinal seal and/or end seals are substantially linear.

A method according to any of claims 27 to 29 in which said seals are substantially

parallel and/or said end seals are substantially parallel.

28. A method according to any of claims 27 to 30 including forming a peripheral edge

29.

30.

portion comprising unsealed adjacent tabs of said second web and said first web
extending together outwardly from said seal and arranged to be manually separated

by pealing apart to break said seal.

A method according to any of claims 27 to 31 including forming a said seal, and/or
longitudinal seal and/or end seal as a weld array extending along at least a part of the

length of the seal.

A method according to any of claims 27 to 32 including forming a said seal, and/or
longitudinal seal and/or end seal as a plurality of closely-spaced discrete welds

forming:

a pattern of welds; or,

a pattern of welds in which the discrete welds comprise weld spots forming a

pattern of weld spots; or,

a pattern of welds in which the discrete welds comprise weld stripes or crosses

forming a pattern of weld stripes or crosses.
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Cross-section

FIG. 14
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