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ABSTRACT

A thermoshrinking tunnel oven for making thermoshrinking plastic material film
packages comprises a bottom plate and a top plate having openings for allowing
thermoshrinking hot air to pass therethrough, the cross-sections of the openings being
controlled by perforated sliders which are independently slidably mounted on the plates. With
respect to conventional tunnel ovens, the inventive tunnel oven and method have the advantage

that they provide thermoshrinking material packages of even aspect and devoid of

Uncvennesses.
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THERMOSHRINKING TUNNEL OVEN FOR MAKING THERMOSHRINKING

PLASTIC MATERIAL FILM PACKAGES AND THE PACKAGING
METHOD PERFORMED THEREBY

.BAﬁKGROUﬁD OP TSEWINVENTION'
The present :anentlon relates to a tunnel
\ov'e'n for ' maklng thermoshrlnklng materlal 'films ,' |
packages.- ‘ . ‘
The’ 1nvent.1.on also relates to a packag:l.ng
method for prov:l.dlng packages ’ the method beJ.ng :
carr:.ed out :Ln the 1nvent1ve tunnel oven.

o -'Bore . spec:.f:.cally, - the - field of .h_ =

- - n.nvent:l.on .‘LS that of the tunnel ovens used for mak:.ng

":thermoshrinklng mater:l.al film packages, for example""' B
| for packaglng bottles, cans and the 11ke.

Pr:.or systems for packaglng articles :Ln

B :"general such as bottles, _”can‘s"- -'and 'so on, ~dn

| .,;':,_“,."thermoshr:l.nkz.ng plast::.c materlal fllms, provide to

e _-".f-‘f:.:f f'_f:"'-._-‘use heated tunnel ovens, ,J.nsa.de th.ch the packages as

°ﬂ.,prelm1narily enveloped by the ment:.onedj_'.'-"

:"f..thermoshrinking f:le are conveyed.;_

The oven tunnel J.S heated by hot a:.r jets ,'
‘ or:.ented against the art:.cles to be packaged

'I'he s:.ze of the tunnel oven J.S so selected.

I as to be compatlble to the s:.ze of the artn.cles to be

-fhfddpackaged, to prov1de an efflclent heatlng and thermo—

”,L}f,'shrlnklng process.

The above mentn.oned pr:Lor solut:Lons are
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however affected by several drawbacks.

At first, the thermoshrinking plastic

lnlater'ialf films have usually an wuneven thickness, _'

- which is conventionally modified by the -application'

of de'cora-tions.f 'or. adv"rertiement patterns , which ‘are
andomly printed on the f:.lm surfaces.

Thus ’ the aspect of the obtained packages’ |

\\‘-is frequently altered, thereby reflecting an unprOper;:
._p_a.ckaging .process'. | .

"Fnrthermore,‘, the requirement of des::.gningf,': \.

'. ' the oven tunnels with a size related to that of thei:'

- '. articles to be packaged ropresents a great l:.mitation

‘preventing the same oven fron being nsed for artn.cles o

; of. different s:t.ze, J..e.'_ hav:t.ng a s:.hze different fron .

:Tthat for which the tunnel oven ha.s been constructed. ~.

A ‘further draWb'ack.'- .of - rthe-' tunnel, ox'r‘ens’- " o,f' |

""_*.‘-’the pr:l.or art is that the fJ.lm material enveloping‘g_'
the packaged articles tend to adhere to the chain"‘ |
-' conveying means of the oven.,. thereby hindering a
.'proper hot a:l.r flow, \.and 1eaving' undes:.red marks on‘ o '-
,_th_e b“ottoms” of the ‘pa_ckaged art‘icles; and; 'moreéve;r:, :, ;
 undesirably depositing plastic materiel debris on the

~  oven conveying chains.
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SUMMARY OF THE INVENTION

Accordingly, the present invention seeks to improve prior tunnel ovens, for

making packages devoid of surface unevennesses to be used for a broad range of the article

to be packaged size.

The invention in one broad aspect provides a thermoshrinking tunnel oven for making
article packages of a thermoshrinking material film, the thermoshrinking tunnel oven
comprising a bottom supporting base, supporting a covering element defining, with the
supporting base, a thermoshrinking chamber. The bottom supporting base comprises a chain
conveyor for conveying a plurality of articles to be packaged, the tunnel further comprising
control means for controlling a thermoshrinking temperature of the film in packages housed
inside the thermoshrinking chamber. The control means comprise a bottom plate arranged
under the article packages, the bottom plate including a plurality of variable cross-section holes
for directing hot air supplied by hot air supplying fans in a direction of the packages, in that
the fans are arranged outside of the covering element and are configured for cooling the chain
conveyor for preventing the chain conveyor from achieving a thermoshrinking temperature of
the film. The oven further comprises at least one bottom slider element associated with the
bottom plate and including a plurality of perforations which are adapted to be displaced
between a first position coinciding with the holes of the bottom plate, thereby leaving the holes

fully open, and a second position inward or outward offset of the holes, thereby fully closing

the holes.

The invention also pertains to a method for packaging articles wrapped in a
thermoshrinking film and conveyed through a tunnel oven, as defined above, the method
comprising the step of controlling a flow rate and a direction of the hot air flows
thermoshrinking the film, such that the controlling is performed by adjusting cross-sections of

the adjustable cross-section holes of the bottom and the top perforated plates supplying hot air
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to the thermoshrinking chamber of the tunnel oven. The method further comprises a step
of controlling a temperature of a chain conveyor in the tunnel oven, wherein the temperature

of the chain conveyor is prevented from achieving a thermoshrinking temperature value of the

film.

Preferred embodiments of the tunnel oven and packaging method according to

the present invention are defined by the subclaims.

With respect to the prior art, the tunnel oven and packaging method according
to the present invention provide the advantage of providing thermoshrinking material packages

devoid of surface unevennesses, and of even aspect, owing to the use of controlling means for

controlling the air flows.

The invention provides moreover that it allows to process, in the same tunnel

oven, packages of differently sized articles.

Furthermore, the provision of control systems for controlling the temperature of

the air flow and for cleaning the article conveying chains, provides packages devoid of surface

defects.
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BRIEF DESCRIPTION oF . THE nmncs
~The tunnel oven and- packaging 'niet'hod
Vaccording to the present invention will be disclosed
in a more detailed manner hereinafter with reference

to .a  preferred embodiment thereo_f, which . is

| R _‘illustroted, . by | ﬁay "of an .indicative', but '_"not_

 limitative example, in the figures Of the

| .' ’. accompanying drawings, ' here= , "

Figure 1 is a perspective view of the .-' |

overall tunnel oven according. ' tO | the | present'---;__

. i”invention;

E'igure 2 1s a front view illustrating the
' tunnel oven shown in figure 1~’

Figure _- illustrates a deta:.l of the-f—

= " i;"~ )-..CIeanJ.ng' dev:l.ce for cleaning the chain conveying o

means of the tunnel oven shown in figure 1°
Figure 4 :Ls a schematic vxew :Lllustrating“--\:]-."'
the tunnel oven of figure 1, _with the top covering.

removed‘ ther.efrom,f in orde,r, to how the hot _a’.-’-".’

T bottoni;fflow ““outletS;'- -

F:Lgure 5 is . a broken away view of the_ -

o _£unn'¢=.-1 oven. "o'f ";‘figure; 1;- spec:.fically showz.ng the |

s deflection outlets or ports for deflecting the hotl;'---‘ '

'-air top flows toward the oven fan, F,igur‘e 5-15 being;a‘n o

‘?5enlarged.view~of part of Figure 5;
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Fig'ure 6 illustrates: the arrangement of _the
hot air side outlets of the tunnel. oven shown in

.' figure 2~ ‘_

' Figure 7 illus trates ‘the conveying devz.ce

| for conveying the -hot air flows to the top portion of

. the' tunn'el oven; . . .

\ Figure 8 illustrates the arrangement of .-tbe |

:' ,cooling,f'a'ns jof- the c‘hain conveying means at  the-
front portion of the tunnel oven shown in figure 1 L

. Figure 9 J.llustrates a* modified embod:l.ment : 'j-j:

‘__'of the tunnel oven shown in figure 8; | ‘

Figure 10 illustrates a detail of a controlf“”

. devlcefor .control-ling‘ -the' 'bottom aﬁir _,flows ‘o\ £ the' o

“"'-i;oven tunnel shown in f:z.gure 4.

ncscunzou or m rnnmn monnms |

The tunnel oven according to the present '

invent:x.on has been generally indicated 1n figure 1 by}io

.'“'the reference number 1.
. .‘Sa;‘id' ‘tunne,l f oven' colnp'riseé.. - a bottom |
| support:r.ng base 2,‘ supporting e covering element 3
‘\defining,‘ with said base 4,  the thermoshr:.nking
S chamber '\,"tof. th'e tunnel"-oven-.‘
Said bottom\ base \2__' ' co:npris"esf | _a\:‘ch“ain,

~-”.é6nveyof. 5, ”fprovided for 'receiving a plurality of
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articles 6 to be packaged (in figure 1 said articles |
' 'comprising bottles) which are preliminarily enveloped
_by a thermoshrinking material f.ilm 7. '
Imediately under the package 16 bearing' .' '
_surface,. plurality of fans 8 are provided on the N
| 3 chain conve'ying means 5.
As is cl'early.Shown in_ figure 4,. theians.
are arranged outside the covering element 3 and are
| designed for cOOIing down the. chaincon#eping : ’ineans o
' -_5-, 'th.ereby preventi‘_ng the"chain ‘comfeying ‘means ' forw_-.
'a'ch_ieving the thernioshrinking‘ temperature ‘of the film
1. ' ' o

" The control means 'for ~controlling the -hot‘

'_‘air flows exiting the bottom portion of the- tunnel -

.'oven and directed to the packages are shown in n.

.pi}“foigures 4, 8 and 10.

' More specifically,- . said hot flow"._f. o
o control means comprise | a plate | 9, | including | 'af '
plurality of holes or ' slots 10, said plate extending‘ .

o -through the overall length of the tunnel oven l. -
‘ Wlth said plate 9. are associated slider '

.elenents 11, preferably in a overlapping relationshn.p"~ |
”Wlth respect to said plate, said slider elements

.adjoim.ng one another in a ~ slidable ‘manner and



CA 02397470 2002-08-08

comprising a plurality of holes 12 or perforations,‘
registering with the holele- of said plate 9.
.Thesliderelements 11 on the plate 9 are o
driven;' in the- -direotion of the\arrows F of ﬁ_gm' 9’, .
by a drn.v:l.ng mechann.sm 1nclud1ng correspondlng shafts |

13 and levers 14, and :m turn driven by correspond:.ng

o _driving_knobS*ls.“'

Preferably, the | '. driving - knobs 15

-‘controllz.ng the dlsplacement of the sl:.der elements -

o or drawers 11 are :Lndependently arranged on the base o

2, at both walls and on the two ends of the tunnel o
" oven 1..

" rhus, by operating the memtioned driving

~ _knobs, it is possible to achieve two different

*“"positions.offthe‘slider elements or drawers 11 on the

o _plate 9 and, more spec:Lf:Lcally'

1 a full Opening posrt:l.on in wh:l.ch the holes 10 of e

| the plate 9 are fully opened, and the holes 12 of. |
‘ the sllder elements.' - 1‘1 arew brought into ';.
reg:.stratlon w:.th saJ.d holes '10,' and .'
2. a fully clos:.ng posn.tlon, in whlch the holes 10_" o

of the plate 9, w:l.th the sl:Lder elements 11 are_- :

) ". arranged so that the holes 12 thereof are fullyf._-

offset wzth respect to the holes of said plate 9.« '
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In this connection -_ it should be app'arent i
that it WOuld be possible to achieve intermediate '
adjustments}; providing' a partial closure of the holes
'10'of the plate 9.

.-The bottom -bas-e 2 of the tunnel 1 oomprise's

a -covering element 3 on 1lpzn:'i;ch are monnted hot a::.r
ojrculating'fans'17, o

. " As '.“'-is.'clearlyshom = in'figure "2,.' the fans

| 17 cause 'ai:‘-fto b.e .directed inside 'the gap 18 Oftne |

. covering element 3, in w'h‘ic_h are arranged resistances

19forlheating'said'air; . . ‘

o -l"rhe’,,thus‘j-heated- air flow is oriented to"ward

‘the base 2 and J.S npward d:.rected, 'startz.ng' from the

Vbottom 20 | of the thermoshrlnklng chamber ' 4, bY

v'_-_"-Pass:Lng through the holes of the plate 9 and °f the o

rfiffsllder elements 11.

'I'he a:Lr flow prov:Lded by said fans 1‘7 :Ls_'. B
.'also-, oriented ::Ln the' dlrectlon. ‘of the "perforated top
’..',plate 21 and perforated top slider element' '22' '

‘ } assembly, hav:Lng a construct:.on and an arrangement

| analogous to those of the bottom plate 9 and bottom

_f“ 'sllder elements 11, as therelnabove dlsclosed.
‘In -particular',, theetog :sl;.der . -e_].‘ements* or

 drawers / 22 comprises, at a respective end portion
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_thereof , knobs 23 for driving said slider elements in
-the direction of the arroﬁs F of figure 5, thereby
closing, in a partial manner, the holes of the pl_ate,"'
21 for '-alloﬁing_ air to -.enter the thermoshrinking
_' 'cha'mber4;;
‘ ‘ In order to provide the 'air flow exiting

from' the bottom base' 2 with ‘a profile like that of

the package 15' ‘the 'tOPf slider elemnts 22 'are.so‘-"

fdr:wen as to close the s:.de surfaces of the plate 21 '
| ’while' le-aving "open' the ceh-tral -port:Lon '.of sa:l.d p-late ,
correspond.mg to ‘the pos:l.t:l.on of the package 16.
. In th:Ls connectlon it should be. apparent
. that .t‘he"‘numb.er of SIider elemehts or drawers Wthh
| are left Open wn.ll depend oh the s::.ze of the packages
".'.or n‘umber of the Smultaneously processed packages.

' For some appl:.catlons, 1n wh:.ch the top o

o -'--_jreglon of the packages 16 must not be affected by an

'.-‘excess:.ve heat, the holes of the top plate 21 ‘are

.-‘_-‘fully closed by the sl:n.der elements 22, and the a:.r._.

: -"._.fupward flom.ng from the bottom base 2 w:.ll be

Wdlscharged through the openings 25 formed through the

tOp port::.on of the slde walls 24 of the cover:.ng

'.?jgelement 3.

In the mod:.f::.ed embodn.ment shown :Ln fJ.gure-
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6, the air flow provided by the fans 17 is partially

deflecte'd' by a baffle 26, -driven by a corresponding

knob 2..7', provided on the side walls 24 at‘ the.'-rear S

portion of the tunnel oven l,—h \or processed packages

loutlet portlons. . .
As shown J.n fJ.gure 2, the fans 17 draw aJ.r_-'
,' 'fron. ' the ‘thermoshrlnkn.ng chamber 1n the d:.rect:.on.' )
J.nd:l.cated by the arrows 29, ‘at a further fan 28.

- --Then_,. as is .._shown,'ln t':rgure 7 ’ the drawn..

.-:air[ flow_“is: at the start-c'onvejed into a cyclone ,30
' and 'be‘ing* then conve.yed from the latter, by |
‘ 'deflectingss..walls' 31, through 'th.e -overall- length of ’.
the gap 18 of the coverlng element 3 (see the arrows_

' 32 of flgure 2)

'I'he top plate 21 and top sllder element 22‘.7_;. R

_ ‘f'_.;.'-system (see f:l.gure 5) can be arranged, at an

"adjustable he:.ght above the bottom base 2 supporta.ng

_*the cha:l.n conveying means 5, _by support:.ng brackets '

| ."-33 which can slrde :Ln slots 34 formed on sa:.d s:.de

| walls 24. .

- The adjusted :Ln he:l.ght pos:.tion of the _' _-

plate 21 and of the sln.der elements 22 1s 1ocked by

o .. locklng screws (not shown) r operat:.ng between the -‘ B

; walls 22' .and brackets -33i.i..'
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This height is selected depending on the
 size of the packages 16 to loe'processed in the tunnel .
oven. \

The clean:l.ng of the cha::.n conveylng means 5
is performed by the cleanJ.ng devn.ce shown in f:Lgure_.
3. ' o

‘ 'This' .cleaning .de'vice \ comprises_ arotary-
brush 35 arranged at the package 16 inlet region..k.

For provxd:.ng an ef f.i.c:n.ent clearung of the_'ffj; _'

- Ghadn conveying means e ’the cleaning \brush _,35\ ,'iS:J o

‘advantageously adapted to rotate in a airéctlon}
opposite to the sliding direction of the conveying
. chadn: - “ ~ N | -
‘ Thedr:.ving ofthecleaning brush -35 13 at
‘a temporary dr:.v::.ng and is controlled by a pneumatrc"‘.',.
| :cyl.mder 36 dr:n.v:l.ng a brash supporting lever 37.~'- o
. .' Tho 1ever 3‘7 supports moreover .a gear wheel '
| ,;33 coupled to the brush 35 and engaglng w:l.th a ‘
. correspond.tng gear .wheel 39 for dr:.ving the chalnf.':.
convey:.ng means.‘ ) ' '
N Thus, ‘as the lever 37 is driven,‘ the two
"".‘-gear wheels 38 -and 39 areh mutually engaged, ‘thereby‘ ..
‘causing the clean:l.ng brush 35 to be moved toward the‘|

convey::.ng cha:.n 5, to contact ‘the latter . |
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The driving of the cjrlinder 3_6‘ is
'controlle'd by a preset oontrolling program.
L.Advantageously, on the package 16 outlet
. s'eotion,'~ are provided a plurality of IR lamps‘ 40,
arranged’ ion .the s“i’.d'e walls 24 of the oosering ,‘ele:‘nent*
3, as snown 'in',figure 9 -
| If a plural:.ty of packages arranged on a
' plural::.ty of rows are supplied,‘ then the lamps 40
will be also arranged between a row of packages and'
'anotner, row thereOf :
 The \r‘nentioned i@;;s operate -_to concentrate
_' -‘.t'ne...heat'on'thesidewalls of the paokages ’ regu:.rn.ng

{{Fa great amount of heat as necessary for properly'

. extend the f:.lm.;

o 'I'he,).., in,‘?eﬁtiom—. as dis"-’_h‘“d and 'Shmx | in .
the \‘filg:';lres of the -acoompanYing wdrwif.lgér\\.\: | 3-‘52 N
“..‘.‘snso‘e.ptible to several nodlfications and var:.at:.ons‘,‘._.'“
.‘without deéartlng from .the soope °f the f°11°m'ng. o .
claims. . X ' .
- whus, f‘o‘i‘:“ example, ,»;h;plur'ais.e 6f .Bdttbﬁ-"; .
-sla.de-r elements 11 and top sl:.der elements 22 can be
‘replaced by "a | si'ngle bottom. slider. 'element and a '.
s:.ngle top slider ele.ment,“ egen arranged under the

related plate, respect:.vely 9 and 21.
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WHAT IS CLAIMED 1IS:

1. A thermoshrinking tunnel oven for making article packages of a thermoshrinking
material film, said thermoshrinking tunnel oven comprising a bottom supporting base,
supporting a covering element defining, with said supporting base, a thermoshrinking chamber,
said bottom supporting base comprising a chain conveyor for conveying a plurality of articles
to be packaged, said tunnel further comprising control means for controlling a thermoshrinking
temperature of said film in packages housed inside said thermoshrinking chamber, characterized
in that said control means comprise a bottom plate arranged under said article packages, said
bottom plate including a plurality of variable cross-section holes for directing hot air supplied
by hot air supplying fans in a direction of said packages, in that said fans are arranged outside
of said covering element and are configured for cooling said chain conveyor for preventing said
chain conveyor from achieving a thermoshrinking temperature of said film, and that said oven
further comprises at least one bottom slider element associated with said bottom plate and
including a plurality of perforations which are adapted to be displaced between a position
coinciding with said holes of said bottom plate, thereby leaving said holes fully open, and a

position inward or outward offset of said holes, thereby fully closing said holes.

2. The oven according to claim 1, further characterized in that said at least one bottom

slider element comprises a shaft and lever driving device controlled by a corresponding knob.

3. The oven according to claim 1, further characterized in that said at least one bottom

slider element is arranged adjoining a plurality of further bottom slider elements thereby

covering an overall surface of said bottom plate.

4. The oven according to claim 1, further characterized in that said covering element

comprises covering element walls defining a thermoshrinking air passage gap, for conveying

thermoshrinking air under said bottom plate.

5. The oven according to claim 1 or 4, further characterized in that said passage gap

houses therein a plurality of heating resistances for heating air supplied by said fans.
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6. The oven according to claim 1, further characterized in that said oven, further comprises
a perforated top plate associated with at least one top perforated slider element, said at least
one top perforated slider element being slidably mounted with respect to said perforated top

plate thereby opening and closing holes of said perforated top plate.

7. The oven according to claim 6, further characterized in that said at least one top slider
element cooperates with further independently top slider elements for covering an overall

surface of said perforated top plate.

8. The oven according to claim 4, further characterized in that said covering element walls

comprise a plurality of openings for discharging thermoshrinking air therefrom.

9. The oven according to claim 4, further characterized in that said covering element walls

support an air baffle.

10.  The oven according to claim 1 or 4, further characterized in that said fans comprise a

cyclone and deflecting plates for conveying air through said gap.

11. The oven according to any one of claims 1-10, further characterized in that said oven
further comprises adjustable height supporting means having a height which can be adjusted

with respect to said top plate and said at least a top slider element.

12.  The oven according to any one of claims 1-11, further characterized in that said
supporting means comprise supporting brackets for supporting said plate and slider elements,

said supporting brackets being slidably mounted in corresponding slots formed through said

covering element side walls.

13. The oven according to claim 1, further characterized in that said oven comprises

moreover cleaning means for cleaning said chain conveyor as said packages are conveyed and

thermoshrunk.
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14.  The oven according to claim 13, further characterized in that said cleaning means

comprise a rotary brush arranged at a package inlet region of said tunnel oven.

15. The oven according to claim 14, further characterized in that said cleaning brush is
swingably mounted to swing respectively between a position interfering against said chain
conveyor and a rest position, in which said cleaning brush is removed from said chain

conveyor

16.  The oven according to claim 14, further characterized in that said oven comprises
moreover a supporting lever for supporting said cleaning brush and a gear wheel driving said
cleaning brush and supported by said lever, said gear wheel being adapted to engage with a

further gear wheel for driving said chain conveyor.

17. The oven according to claim 16, further characterized in that said oven comprises
moreover a driving cylinder for driving said lever from a disengagement position of said gear

wheels to an engagement position of said gear wheels, in which said cleaning brush is

rotatively contacted with said chain conveyor.

18.  The oven according to claim 1, further characterized in that said oven comprises

moreover IR lamps arranged at a package outlet region, at a wall of said covering element.

19. The oven according to claim 18, further characterized in that said lamps are arranged

between rows of said packages hereby irradiating the side walls of said packages.

20. A method for packaging articles wrapped in a thermoshrinking film and conveyed
through a tunnel oven, according to any one of claims 1 to 19, said method comprising the step
of controlling a flow rate and a direction of hot air flows thermoshrinking said film,
characterized in that said controlling is performed by adjusting cross-sections of the adjustable
cross-section holes of the bottom and the top perforated plates supplying hot air to the

thermoshrinking chamber of said tunnel oven, and that said method further comprises a step
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of controlling a temperature of a chain conveyor in said tunnel oven, wherein said temperature

of said chain conveyor is prevented from achieving a thermoshrinking temperature value of

said film.

21.  The method according to claim 20, further characterized in that said method further

comprises the step of cleaning said chain conveyor with said articles conveyed thereby.
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