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AFPARATUE AND METHODS FOR WRAPPING FOOD PRODUCTS

Field

{0001] Apparatus and methods for wrapping food products

are described herein and, in particular, apparatus and

methods for wrapping food products in films that are atb

least partially sealed about the food product.

W A el . - ———————— -

t0002] One type of packaging for a food product. such as

An

a chocolate, bonbon or other confectionary, is made 0y
wrappling & sheet of film about the food product to form a
tuce and then twisting the open ends of the tube olosed.

FOor some purposes, this type of packaging is adeguate and

acceptable. However, this type of package i1is not sealed,

Instead, 1t relies upon the twisting of the ends to keep

the package cloged,

L0003} One type of machinery used for forming this type

of unsealed packaging for the food product includes a feed

wieel Ior wmoving a food product inte position beneath a

shest ©f £ilm, Arn elevator is provided for lifting the

-,

food product and hence the f£ilm  past a stationary

downstream folding bar and a staticonary upstream tolding

bar to fold the film into a U-shaped configuration about
the fTood product. A counter elevator is also provided for

supporting the film on the food product during the lifting

by the elevator. A pair of grippers can grasp the food
product from the top to enable the elevator to retract. A

moveanle upstream folding bar can be moved toward the

staticonary downstream folding bar and beneath the food
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product to cause the depending leading and trailing edge portions of the film
to overlap beneath the food product and form an unsecured tube. The
grippers can then rotate to advance the food product to where a pair of
twisting devices grasp the open ends of the tube and twist the film to enclose
the food product. One example of this type of equipment is Model No.
CMYS55CD, available from Carle & Montanari S.p.A., Rozzano, Italy.

10004] In order to provide a package that is sealed, a pre-applied
adhesive pattern can be applied to the sheet of film prior to wrapping about
the food product. The pre-applied adhesive pattern can have one or more
adhesive deposits positioned such that opposing edge portions of the film can
be pressed together to form a fin seal during the course of forming the tube
about the food product. The same or different adhesive deposits can
cooperate to form a seal during the twisting of the ends of the food product.
Ditterent types of suitable adhesive patterns are described in U.S. Appl. No.
12/408,513, filed March 23, 2009. While the above-described machinery is
suitable for forming the unsealed packaging for food products described
above, 1t is not configured for forming the sealed packages using the sheets

of film having pre-applied adhesives in high speed commercial production.

|0005]  The shape of the food product and the type of food product
can also complicate packaging operations. For example, a bonbon may be
generally round, but having a flattened bottom and an irregular surface. This

shape can make the bonbon difficult to consistently maintain in

CA 2803280 2017-08-23
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proper  orvientation during packaging. Furthermore, the
manipulation of the bonbon and contact with surfaces of the
equipment can generate chocolate dust, which can impede

prackaging eguipment operation.

SUNIMary
[0006] A method of wrapping a food product is provided
that includes positiconing a sheet of film over the food

product . The wmethod further includes lifting the food

product and the film and folding leading and trailing edge
portions of the film about the food product using a leading
folding bar and a trailing folding bar during the satep of
lifting the focod product and the film. The method furthery
includes moving a sealing bar against the leading folding

bar to seal the leading and trailing edge portions of the

film about the food product to form a tube. The method mav

rade

fTurther include twisting open ends of the tube to enclose
the tube.

(0007] The method may include supporting the bottom of
the food product to 1ift both the food product and the
film. The method may alsce include suppoerting the sides of
the food product prior to the step of moving the sealing
bar against the leading folding bar to sesal the leading and
trailing edge portions of the film about the food product.
The method may include passing the gealing bar beneath at
least a porticon of the food product during the sealing of

the edge portions of the £ilm. The method mav alsc includs

removing support for the bottom of the food product prior
Lo the step of passing the sealing bar beneath at least a

portion of the food product. The method may also include
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gripping the food product between an upstream and a
downstream gripper, as well as advancing the food product
in a downstream divection using the upstream and downstream

ippers aftexr the step of woving a sealing bar against the

L

leading folding bar to seal the leading and trailing edge

%

portions of the film about the food product, The wmethod
may also include the step of folding lateral sides of the
film about the food product when the sealing bar is

advancing. The method may also include biasing tha sealing

oar relative to a support for the sealing bar to
accommodate variations in the size of the food product
and/or ovientation of the food product during sealing of

the leading and trailling edgs portions of the film about

the food product.

(0008} Equipment for wrapping a food product includeszs a
retractaple l1lift for contacting a bottom of the food
product amd lifting the food product from a first pesition
o a second position.  Alsce included is a pair of lateral
supports Ior supporting a sheset of film ahove the food

product 1n the first position and having a gap between the

supports for the food product to pass through. An upstream
folding member and a downstream folding member can be
pogitioned to fold leading and trailing portionz of the
film about the food product when the food product iz lifted
from the fLirst position to the second position. The

9

equipment can  alse dnclude a pair of grippers for

Nl

contacting sides of the food product with the film

Chereabout to support the food product in the second

pogsition when the 1lift is retracted. A sealing bar is

provided that 1is movable against the downstream folding

s
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member and beneath the focod product in the second position
for sealing the leading and trailing portions of the film
Logether toe form a tube about the food product.

L0008] The sealing bar can optionally be spring-hiased
relative to a sealing bar support and the sealing bar

SUppext can be rotatable about a pivot axis to move the

sealing bar against the downstream folding member. The
grippers can be mounted to arms that are rotatable about
Lhe game pivot axis to move the food product with the film
chereabout from the sgecond position to a third position
whereby a twisting mechanism twists opposing open ends of
the tube to enclose the food product in the film. A
seqmented feed roller can be positioned upstream of the
ilateral supports for feeding the film to the lateral
supports. The lateral supports may be coated with a
friction-reducing material to facilitate wmovement of the
film thereover.

L0010} The film may have a pre-applied adhesive pattern
in the leading and trailing edge portions such that the

adhesive pattern cooperates to form a fin seal following

s

the step of moving the szsealing bar against the leading
folding bar to seal the leading and trailing =dge portions

G the film about the food product. The pre-applied

S

adnesive pattern can surround an adhesive-free space that
is sized to accommodate the food product and the adhesive
pattern does not extend to at least one edge of the film,
The film may be twisted on opposite sides of the food

product in areas that include the adhesive pattern to form

2110 Seals.
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Brief | Degeription of the Drawings

L0031 FIGURE 1 is a diasgrammatic view of a asealing

station, including a pair of lateral supports for a gheet

of Lilm, a l1lifting device for lifting a food product from
ceneath the film, an upstream and a downstream folding bar,
& pair of upper Jgrippers and a sealing bar, showing the
Food product in a first position beneath the sheet of film

supported by the pair of lateral supports;

10012] FIGURE 2 is a diagrammatic view of the sealing

station of FIGURE 1, showing the lifting device Lifting the
tood product to a second position to fold the film using
the folding bars into an inverted U-shape about the food
pDroduct;

L0013] PIGURE 3 ig a diagrammatic view of the sealing
station of FIGURE 1, showing the grippers moving to support

the food product;

10014} FIGURE 4 is a diagrammatic view of the sealing
station of FIGURE 1, showing the lifting device retracting,

the food product supported by the grippers, and the sealing

bar moving toward the dJdownstream folding bar to seal
leading and trailing edge portions of the film together to
form the film intce a tube about the food preoduct having a
fin seal;

L0018} FIGURE 5 is a diagrammatic view of the sealing

!

station of FIGURE 1, showing the sealing bayr retracting,
Chne grippers moving the tube with the food product therein

away from the gealing ztation:

i

(00L&} PFIGURE €6 1s a diagrammatic view of ths food

A%

product and film during the steps associated with wrapping

¢ the food product in the £ilm;

i
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L0017] FIGURE 7 is a schematic view of a pre-applied

adhegive pattern on one of the sheets of film suitable for

use in wrapping the food product;

(0018] FIGURE 8 1is a perspective view of the sealing

station represented diagrammatically in FIGURE 1, showing a
Curret rotatable about a pivot axis and having multiple

grippers mounted thereon for rotation, as well as an arm

For supporting the sealing bar and also rotatable about the

pivot axis, with a sheet in-feed area disposed Deneath a

COVEeY :

L0018] PIGURE 2 is a yperspective view of the sealing

station of FIGURE 8, showing the cover removed to depict

the sheet in-feed aresa;

(WO020} FIGURE 10 is a bkottom plan view of the sealing

PDayr of FIGURE 8;

1G021] FIGURE 11 is a top plan view of a roller, a first

plate and a second plate associated with the sheet in-feed

AT ;

L0022] FIGURI

2

12 18 a top plan view of a third plate

corregponding e the lateral supports depicted

diagrammatically in PIGURE 1: and

(0023] FIGURE 13 is a perspective view of a film unwind

station positioned upstream of the sheet in-feed area.

Detalled Desgori tion

(0024] Apparatus and methods are provided for forming a
sealed package about a food product. While any suitable

type o©of food produgt can be contained in the sealed

rackage, the apparatus and methods are particularly

suitable for use with confectionaries, such ag candies,
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chocolates and bonbons, including generally round
confectionaries. UInlike conventional apparatus arnd

methods, described above, for wrapping a film around a food

product, a sheet of film having a pre-applied adhesgive iz

wrapped around the food product. Ihe adhesive is

pogitioned on the fiim s¢ that a fin seal is formed between
leading and trailing edge portions of the film in the

course of forming a tube about the food product. in oydeyr

to Iorm the fin seal, a sealing bar is pressed against a
downstream one of a palr of folding bars when the film is

partially wrapped around the food product in an inverted U-

shape Lo press opposing sealing zones of the Film Logetheyr

oetween the sealing bar and the downstream folding bar.

adhesive 1s also positioned on the film so that during the
twisting of the open ends of the tube to enclose the food

product a seal is formed at each end.

LG025] To form the wrapper, and with reference to FICURE

&, a sheet of film 10 is cut from a spoel of film (not
shown}, asg is conventional in the art. The cocut sheet of
film 10 is advanced through a sheet in-feed until it is

disposed above the food product 12 in a first positicon.

The food product 12 is moved into ites first position US 111G
a food product wheel {(not shown), as is known in the art.
The Ieood product 12 is then lifted to a second position,
elevated from the first position. By virtue of 1lifting the

food product 12, the overliving sheet of film 10 is also

tifted. During the course of lifting the food product 12
Lo the second position, leading and trailing edge portions
10a and 10b of the film 10 are folded downwardly about the

food product 12 such that the film 10 ig in an inverted U-

oy
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shape . Next, the leading and traliling edge portions 1i0a

and 10b of the film 10 are pressed together while the food

product is 1in the second position. Due to the pre-applied
achesive pattern on the film 10, pressing tegether the
leading and trailing edge portions 10a and 10b of the film
10 forms a tube 10¢ having a fin geal 10d and disposed
about the food product 12. As the tube 10¢ 1s advanced,

thig fin seal 104 folds against the portion of the tube 10c¢

ceneath the food product 12. Finally, the open ends of the

tube 10¢ are twisted to form a twist closure 10f on either

side of a food compartment 10e, PDue to the pre-applied

-,

acghegive pattern, a seal i1g also

form between each twigt

ciosure 10f and the food compartment 10e. Accordingly, a

sealed food compartment 10e is formed.

(0028] Turning now to the equipment used to enclose the
food product 12 in the film 10, a sealing station generally
includes a pailr of lateral supports 32 for supporting the

cut sheet of fi1lm 10 above the food product 12 in its first

X

position, as illustrated in FPICURE 1. A lifting device 14,

such as an elevator, i1ls disposed beneath the food product
L2 and can move upward to 1ift the food product 12 and
hence the film 10 overlving the food product. A counter-
alevator 15, illustrated in FIGURE 8 and as provided with

3

the alflcrementioned Carle & Montanari machinery, can be

brought into contact with the top of the food product 12z,
with the film 10 therebetween, to support the food produet
12 and the film 10 as they are being lifted by the lifting
device 1l4. The use of the lifting device 14 on the bottom

c¢f the food product 12 and the counter-slevator 15 on the

top o the Ifood product 12 can hold the food product 12

e
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therebetween in a secure manner. Securely holding the food

product 12 and film 10 i1s particularly advantageous when

the food product 12 is rounded in shape, as the film 10 can

tend to slide off of a preferred orientation on the food

product 12 unless sufficiently held in place, which is
particularly important when the food product 12 is to be

aligned with an adhesive pattern on the film 10.

(0027] The sealing station alse includes a stationary

upstream folding bar 16 and a stationary downstream folding

paxr 18. The folding bars 16 and 18 include portions that

vl

are pogitioned to contact the leading and trailing 10a and
10h edge portions of the film 10 when the film 10 is lifted
upwardly during the course of moving the food product 10

from the fivst positicon to the elevated second position, as

illustrated in PIGURE 2. The folding bars 16 and 18 aye

preferably formed from a material and have a configuration
that permits ready sliding of the film 10 therepast Auring

the folding of the film 10. For instance, the folding bars

16 and 18 preferably lack any sort of vacuum device which
could hacome increasingly Llocked U LTIy USE and
necessitate a high cleaning freguency due to the material

of the food product 12, such as chocolate dusgt from a

DOTIDOn.

100281 In order to fold the film 10, the lifting device

14 1lifts the food product 12 by contacting the underside of

the food proeduct 12, Because the film 10 is disposed above
the food product 12 and initially supported on the lateral
suppoerts 32, upward movement of the food proeduct 12 from
iteg first position toward its second position will cause

the overlying film 10 to alse move upwardly. During upward
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movenent of the food product 12 uging the lifting device

14, the tralling edge portion 1i0b of the film 10 contacts

the upstream folding bar 16 and the leading edge portion

L0a of the film 10 contacts the downstream folding bar 18
Lo cause the film 10 Lo feld about the food product into an

inverted U-shape, as illustrated in PIGURE 2, with the

leading and trailing edge portions 1%a and 10b of the film
10  depending on the upstream and downstream sides.
respectively, of the food product 12.

L0028] The sealing station also includes a palr of
grippers 20. The grippers 20 are positioned to contact the
front and rear food product 12 {via the intermediary £ilm
10 Le  graspy the food product 12 therebetween, as

iliustrated in FIGURE 3. The grippers 20 are pogitioned so

that the 1lifting device 14 c¢an be withdrawn back to its
initial position, thereby leaving the underside of the food
product 12 unsupported. Freferably, the grippers 20 are
each attached to a regpective arm 234 that extends upwardly
when the food product 12 is in the second position and
pivot about a central axis 44 of the egquipment, as will be
described in greater detail hersin.

100301 The sealing station further includes the sealing

bar 22. The sgealing bay 22 is attached in a biased manner

relative to a sealing bar support 24, as will be described
in greater detail herein. The sealing bar support 24 is in
turn mounted Lo an arm 26 that pivots about the central
axigs 44 of the equipment. Onice the lifting device 14 isg
sufficiently removed £rom beneath the food product 12, the
sealing bar 22 is wmoved beneath the food product 12 to

press the depending leading and trailing edge portions 10a
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and 10b of the film 10 together, asg illustrated in FIQURE

e

, while the food product 12 is supported by the grippers

20, More specifically, the sealing bar 22 contacts the

trailing edge portion 10k of the film 10 and presses it

against the leading edge portion 10a of the film 10 and

presses poth against a backstop 30 of the upstream folding

Lbay 18. Lue Co the pre-applied adhesive pattern on the

fiim 10, the leading and trailing edge portions 10 and 10b
cf the fiim 10 are then sgealed together to form the fin
seal 104, resulting in the tube 10¢ disposed about the food
croduct 12.

(0031] After the fin seal 10d has been formed in the
film 10 about the food vproduct 12, the sealinyg bar 24
rotales back away fyrom the downstresam fold bar 18 and the
grippers 20 holding the food product 12 within the tube 10cC

rotate in a Jdownstyream direction. as illustrated in FIQURE

5. Ags the tube 18c 13 rotated, the fin seal 104 wilil
contact the backstop 30 of the downstream folding bar 18
and be folded thereby to a position disposed beneath the
food product 12 and againgt the tube 10c¢. While this is
occurring, a next sgheet of film 10 is advanced to the
lateral supports 32 and another food product 12 is moved
into the first position beneath the next sheet of film 10
and the procesgs repeats itself. The grippers 20 continue

Lo rotate the food product 12 within the tube 10c to a

twisting station, whereby a pailr of twisting wmechanisms
eachh grab an open end portion of the tube 10¢ and rotate to
twigt the tube 18c to form a pair of twists 10f on either

zide of a food compartment 10e. The pre-appiled adhegive

pattern on the film 10 18 preferably such that the

}..-5
z. j
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formation of the twists 10f adheres facing porticons of the
film 10 together to form end geals on cpposgite sides of the
feod compartment 10e. The end seals at the twists 10f and

the fin seal 104 combine to sealingly enclose the food

Ccompartment 10e and the food product 12 therein.
L0032} Turning now to more details of the sealing
station 10, the pailr of grippers 20 are rotatable about the

central axis 44, as illusgstrated in FICURE 8. Furthermore,

four such pairs of grippers 20 and attached arms 24 are

provided as part of a rotating turret. Also rotating about

h
-

A

the central axis 13 the sealing bar 22, via the connection

with the sealing bar support 24 and the arm 26, as also

iliustrated 1in FIGUR]

L4

8. Thig arrvangenent permits the

sealing bar 22 toe be substituted in place of the moveable

upstream folding bar of the aforementioned Carle &

Montanari equipment, while advantageously retaining the
game drive mechanism. This permits existing machinery used
to wrap food products in non-adhesive film to be readily

adapted to accommodate £ilm with the pre-applied adhesive

pattern principally by substituting the sealing bar 22 for

the existing upstream folding bar and providing the

downstream sealing bar with sufficient area for the sealing
Payr 22 to presgs against during zealing of the £film.
(Q033] The in-feed station, disposed under a cover in

FIGURE 8 but depicted with the cover removed in FIGURE 9,

includes a geries of plate and a roller positioned to feed

the sheets of film 10 to the lateral supports 232. More

.

specifically, the in-feed station includes a Ffirst plate 46

disposed upstream from a roller 48. The roller 48 includes

a plurality of grooves 50, and preferably six grooves such

ENEN
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that seven segments of the roller 48 are present, as
illustrated in FIGURE 11. Downstream of the rolley 48 is a
second plate 52 having dintegrated fingers 54 extending

upstream and at least partially through the grooves 50 of

the roller 48. pownstream of the first and second plates
46 and 54 1s a third plate 56 having a pair of fingers &8
extending downstream for providing the lateral supports 32,
as lllustrated in FIGURE 1z. The fingers 58 are gpaced by
a gap 60 that 1is sized te permit the food product 12 to
pags therethrough when moved from the first position to the

second position by the lifting device 14,

10034] Upstream of the in-feed station is an unwind
station 70, illustrated in FIGURE 13, which unwinds a webh 9
from a rolil of £ilm {not shown). A plurality of rollers or

dancers 72 ave provided for tensioning the web 9 as it is

Uunwound. The web ¢ is fed through downastream rollers 786.

Az the wedb 9 transitions from the rollers 72 to the

downgtream rollers 76, a web plate 74 i1g positicned to
contact the web ¢ for applying tension thereto and guiding
pricr to the downstream rollers 76.

(8838] Fach of the plates 46, 52, 56 and 74 is

preferably configured for reducing the coefficient of
friction between the plates 46, 52 and 56 and the sheet of
film 10 to permit the film 10 to readily be advanced
thereon (ox web 9, in the case of the web plate 74). This
1g particularly impertant dus to the pre-applied adhesive
o the underside of the web % and thus the film 10, which

can cause the film 10 to not readily slide along the plates

465, R2., 58§ and 74, Ine configuration ¢f the plates 46, 52,

56 and 74 can inciude raised ridges and/or a surface



CA 02803280 2012-12-19
WO 2011/163050 PCT/US2011/040667

Creatment, such ag plasma tryeatment, PlagsmalCeoat (available

trom Impreglon Ttalia srl, Origgio, Italy), Teflon coating
or othey such friction-reducing methods and materials.
L3036] Due to variations that exigt in the outer
dimensions of the food product 12, the depending leading
and tralling edge portions 10a and 10b are not always be

spaced the exact same distance apart. Fuarthermore, the

food product 12 and hence the edge portions 10a and 10b of

the film 10 are not always in the same precise location of
relative to the backstop 30 of the downstream folding bar
18. Toe accommodate thege variations while being able to
apply sufficient pressure to cause the seal to form between

il

Che pre-applied adhesive portions of the edge portions 1ila

and 10k of the film, the sealing bay 22 ig biased from the
sealing bar support 24 using springs. A pair of spring
mounte 64 are disposed on the underside of the sealing bar
support 24, as i1llustrated in FIGURE 10¢. The spring mounts
&4 each have a through bore with a bolt 66 extending
therethrough. A spring ¢8 is positioned about the end of

the Dbolit 648 extending through the bore and between the

mount &4 and the sgealing bay 22 to bias the sealing bar 2

ftrom the sealing bay support 24. The sealing bar support
24 aiso includes a pailr of inverted U-shaped loops 28 on
ita upper-facing side. The U-~shaped loops 28 are formed
from bent bolts, the threaded ends of which extend through

apertures in the sgealing bar support 24 and are secured

using nuts 62. The U-shaped loops are rotatable about

their threaded ends and are positioned to assist in folding

the fiim 10 about the lateral sides of the food product 12

during the advancement of the sgealing bayr 22. This can

;.J .
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advantageously assist in ensuring sufficient alignment of

the leading and trailing edge portions 10a and 10k of the

frlm 10 and the pre-applied adhesive thereon during the

formation of the fin seal 104,

10037] In an exemplary embodiment, the film 10 has the
pre-applied adhesive 36 disposed in a pattern that
surrounds an adhesive-free space 42 that 1is sgized to
accommodate  the food product 12, The adhesgive 346

erefervably, though not necessarily, does not extend to at

least cne 2dge of the film 10 and, optionally, all edges of

the film 10. Portionag of the adhesive 36 contact other

portiong ¢f the adhesive such that the sheet of film 10 can

ve wrapped to encapsulate the food product 12, and the film

10 is twisted in at least one area, and preferably two
areas, thal includeg the adhesive 36. By one approach, the
adhesive pattern 36 is at least partially arcuate in shape.
By  anothey approach, the  adhesive pattern 318 18
substantially coval-sgshaped. The sheet o©f {ilm 10 may be
foided about the food product 12 to form a folded edge or
fin seal 144, So configured, food products 12 wmay be
economically and efficiently wrapped, shipped, and offered

co Che consumer in packaging that regembles the traditional

packaging appearance cof such food products 19, sSuch
sealing may be hermetic or close to hermetic, thereby
affording the food product 12 improved shelf life without

the need for an additional, secondary package. At the same

time, the resemblance to the tvpical double-twist packags
can be maintained.
L0038] The pattern of adhesive 386 c¢can be substantially

oval-shaped, as illustrated in FIGURE 7. The pattern of
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adhesive 36 may be approximately 10 mm Lo approximately 25

mm in width. By one appreach sultable for many application

settings of interxest, the pattern iz approximately 15 mm in
width. As will ke well understood by those skilled in the

art, the width of the adhesive 36 may vary based on factors

sucn ag the desired tightness of the seal or the amount
and/or size of the food product 12 disposed within the
sheett of £ilm 190. For instance, a sgmaller-sized food

product may regulire a smaller width of adhesive, while a

rarge-gized Iood product or a plurality of food products

may reguire & larger width of adhesive. The pattern of

adhesive 36 wmay also optionally include one or nore

additional areas of adhesive 38 on the outer edges of the
rattarn of adhesive 236, The additional areas of adhegive

38 may provide ancther sealing point o  increase the

sealing area and thus the effectiveness (and nermeticity)
of the sesal. BY one approach, these additional areas of
adheglive 38 are substantially shaped as half circlies. The

additional areas of adhesive 38 may be approximately 3.5 om’

to 5 om . Generally speaking, additicnal arveas of less than

approximately 2 cm® do not noticeably increase the strength

or integrity of the seal, while additional areas of greater

>
%

than 6 om® typically rvesults in wasted adhssive without
additional benefit, By one approach, additional areas of
adhesive substantially-shaped as half circles with areas of
approximately 4.35 om® may be used. By another approach,
on& or more second additional areas of adhesive 40 mayv be
placed 1n one or more corners of the sheet of film 10.
These second additional areas of adhesive 40 enhance the

&

twist-wrapping process by providing ancother area that seals
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when pressure 1s applied by the twist. Those sgkilled in
the art will recognize that different shapes may be used in

other approaches to maximize the seal strength and

integrity in the same manner as described here.

(#2!

L0038] Regardless of the particular pattern of adhesive

36 emplioyved, the pattern defines the adhesive-free space 42

that 1s sized to accommodate the food product 12. The gize

of the adhesive-free gpace 42 will vary in relaticon to the
pattern of adhegive 36, and the shape, size, and/or
quantity of food product 12 to be wrapped. The adhesive-
free space 42, however, preferably should be sized such
that the pattern of adhegive 36 does not contact the edible

substance when wrappead. 2y one approach, an oval-shaped

pattern oI adnesgive 36 defines an adhesive-free space 47

that is approximately 55 om’ to 62 om in area. A8 a8 nmore

specific, non-limiting example of interest, the oval-shaped

pattern defines an adhesive-free space 42 of approximately

8.8 om® in area.

(0040) The sheet of film 10 may be comprised of any

material suitable for wrapping food products. For example,
1t may comprise a barrier f£ilm or coating with a high level
of impermeability to moilsture ingress to preserve the

freshness Of the edible substance contained within it The

ievel of impermeability that is acceptable will vary based

upon the [ooa product contained within the sheet of film,

ag well as the ratio of packaged surface area of a product

Lo volume ©f the product. Inpermeability may be measured,

for instance, using the water wvapeor transmission rate of

ASTM (American Soclety for Testing and Materials) test

methoed Fl2498-90, measured at  38¢C  and 85%% relative

15
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humiditv. BY One approach, a barrier film with a walter
vapor transmission rate of less than about 1 mg/m’/day is
uged Lo wrap a product such as a bon-bon. However, where a
product largery than a bonbon is wrapped, oy where the

product has a lower surface area to volume ratio, a waber

vapor trangmission rate as high as 5 mg/wm'/day may be
acceptable, By another apprcach, a product that is fairly
insensitive Lo moisture may  tolerate & water Vapoy
transmigsion rate of about 10 mg/m’/day or higher. The sheet
of film 10 may opticnally also be comprised of a material
with dead f£old characteristics, Degd fold isg a term used
to describe the abilitv of a material to takse and hold a
fold without gspringing back to  its  original form.
Materials may be used that cover a spectrum of dead fold

properties.  For instance, aluminum foil hag excellent dead

fold capabilities while peoelyvpropviene hasg little to no dead
fold. Thoge skilled in the art will appreciate that the
material selected will vary based upon the obijectives to be

achisved.

L0041} Thege barrvier films or coatings may be monofilms,

laminates, waxes, paper, cast films, biaxiallv-oriented
polyester filmg, biaxially-oriented polvpropyiene films,
nigh-dengsity polvethivlens {HDPE) films, low-density
polyethylene (LDPE} films or the like. The type of barrier

used nmay be product-dependent. A laminate may alsc gserve a

decorative function in addition to (or in place of) a

barrier function. In one embodiment, the film 10 comprises

a metallilc laminate,

{0042] The adhesive may be any known in the art, such as

a cold-sealing adhesgive, a heat-sealing adhesive, a

19
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pressure-sensitive adhesive (permanent or non-permanent),
and the like. oy the purpoeses of this illustrative
example, and without intending any limitations in these

regards, 1t will be presumed here that a cold-sealing

adiiesive 15 used. The cold-sealing adhesive mav be natural
iatex rubber-based oy synthetic. Using synthetic adhesive
avolds complications arising from latex allergies if there

15 contact with the food product; however, either tvpe of

b
= s

cord-gealing  adhesive ig  acceptable. The cold-sealing
adnesive 15 pressure-responsive {i.e., the adhesive will
bond when placed under pressure), and may comprise an
adhesive component and an elastomer ag well as other
additives, By one approach, the adhesive may comprise a

reclogable adhesive. Cold-sealing adhesives comprising a

relatively high rubber content and a relatively low polymer
content may be egpecially useful for certain application
settings of interest. As will be well understood by those
skilled in the art, the application of the adhegive to the
discrete sheet will vary depending upon the tyvpe of
adhesive used. By one approach, a cold-sealing adhesive is
disposed upon the discrete sheet through use of a disposing

£ilm  with vyelease properties or by applving a release

material on the disposing film itself, By one approach,

about 1 g/m" of release material may be used. The weight of
adhesive applled per area may also vary. By one approach,

the weight of adhesive per area may be about 1.5 o/m® or

152

about 2.5 g/m° to about 8 g/m’. By ancther approach, the

weight of adhesive per area may be about 4 g/m® to about &

G/,

20
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(00431 Where a reclosable adhesive is desired, a primer
may e applled to part or all of the flexible £ilm prior to

applying the cold seal adhesive. By <one approach, about

0.2 g/w’ of primer is applied. Ry ancther approach, a flame

Or Qorona Lreatment is carxried out on the flexible Ffilm
prioy Lo applving .tha cold-sealing  adhesive, Both
approaches improve anchorage of the szeal, ensuring that the
cold geal adhesive sultabkly bonds te the flexible film. The

reciosabkility o©of the adhesive mayv also be madified From

tulily reclosabls, to vartially raclogable, Lo not

recliogable at ail .

4‘?;_\'
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Claims:

1. A method of wrapping a food product, the method comprising:

positioning a shcet of film over the food product, the film having leading
and trailing edge portions;

lifting the food product and the film;

folding the leading and trailing edge portions of the film about the food
product using a leading folding bar and a trailing folding bar during the step of
lifting the food product and the film; and

moving a sealing bar against the leading folding bar to seal the leading and
trailing edge portions of the film about the food product, wherein the step of
moving the sealing bar against the leading folding bar includes biasing the sealing
bar relative to a support for the sealing bar to accommodate variations in the size
and orientation of the food product during sealing of the leading and trailing edge

portions of the film about the food product.

2. The method of claim 1, wherein the step of lifting the food product and the
film includes supporting the bottom of the food product to lift both the food
product and the film.

3. The method of claim 2, further including the step of supporting the sides of
the food product prior to the step of moving the sealing bar against the leading

folding bar to seal the leading and trailing edge portions of the film about the food
product.

4. The method of claim 3, wherein the step of moving the scaling bar against
the leading folding bar to seal the leading and trailing edge portions of the film
about the food product includes passing the sealing bar beneath at least a portion of

the food product.

22
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5. The method of claim 4, further including the step of removing support for
the bottom of the food product prior to the step of passing the sealing bar beneath at
least a portion of the food product.

6. The method of claim 35, wherein the step of supporting the sides of the food
product prior to the step of moving the sealing bar against the leading folding bar
further includes the step of gripping the food product between an upstream and a
downstream gripper, and the method further includes the step of advancing the food
product in a downstream direction using the upstream and downstream grippers
atter the step of moving the sealing bar against the leading folding bar to seal the

leading and trailing edge portions of the film about the food product.

7. The method of claim 4, wherein the step of moving the sealing bar against

the leading folding bar includes the step of folding the film about the food product.

8. The method of claim 7, further including the step of providing the film with
a pre-applied adhesive pattern, in the leading and trailing edge portions of the film
such that the adhesive pattern cooperates to form a fin seal following the step of
moving the sealing bar against the leading folding bar to seal the leading and

trailing edge portions of the film about the food product.

0. The method of claim 8, wherein the pre-applied adhesive pattern surrounds
an adhesive-free space that 1s sized to accommodate the food product and the

adhesive pattern does not extend to at least one cdge of the film.

10.  The method of claim 9, further including the step of twisting the film on

opposite sides of the food product in areas that include the adhesive pattern.

11.  An apparatus for wrapping a food product, the apparatus comprising:
a retractable lift for contacting a bottom of the food product and lifting the

food product from a first position to a second position;

23
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a pair of lateral supports for supporting a sheet of film above the food
product in the first, position and having a gap between the supports for the food
product, to pass through;

an upstream folding member and a downstream folding member positioned
to fold leading and trailing portions of the film about the food product when the
food product 1s lifted from the first position to the second position;

a pair of grippers for contacting sides of the food product with the film
thereabout to support the food product in the second position when the lift is
retracted; and

a sealing bar movable against the downstream folding member and beneath
the food product in the second position for sealing the leading and trailing portions
of the film together to form a tube about the food product, the sealing bar being
biased relative to a support for the sealing bar to accommodate variations in the size
and orientation of the food product during sealing of the leading and trailing edge

portions of the film about the food product.

12. The apparatus of claim 11, wherein the sealing bar 1s spring-biased relative

to the sealing bar support.

13.  The apparatus of claims 11 or 12, wherein the grippers are mounted to arms
that are rotatable about the central pivot axis, the grippers being rotatable about a
central pivot axis to move the food product with the film thereabout front the
second position to a third position whereby a twisting mechanism twists opposing

open ends of the tube to enclose the food product in the film.

14.  The apparatus of any of claims 11 to 13, wherein a segmented feed roller 1s
positioned upstream of the lateral supports for feeding the film to the lateral

supports.

24
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15.  The. apparatus of any one of claims 11 to 14, wherein the lateral supports
are coated with a friction-redxicing material to facilitate movement of the film

thereover.

16.  The apparatus of any one of claims 11 to 15, wherein the film has a pre-
applied adhesive pattern in the leading and trailing edge portions and the
downstream folding member and the sealing bar are configured to apply pressure to
form a fin seal between the leading and trailing edge portions of the film using the

adhesive pattern.

17.  The apparatus of claim 16, wherein the pre-applied adhesive pattern
surrounds an adhesive-free space that is sized to accommodate the food product and
the adhesive pattern does not extend to at least one edge of the film, the pair of
lateral supports positioned to support the adhesive-free space of the film over the

food product in the first position.

#1690077
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