WO 98/ 38372 PCT/ GB98/ 00636 APPARATUS
FOR CONDI TI ONI NG OF COMMODI TI ES FOR VACUUM PACKI NG Thi s invention rel ates
to thé packagi ng of commpdities and in particular to the packagi ng of such
items for 5 sportatlon prior to sale of the itens ers or
t he uItinatgwﬁﬂ%mﬁgers is well known that in nodern traa%gﬁkﬁig%ace of
manuf acture of an |ten1and the place of sale of such an 10 I tem either
to a whol esaler or to an end user nmay be geographically far apart. This is
particularly so in the case of the manufacture of clothing, cushions,

beddi ng, towels and |ike products which are either wholly or partially.
constructed of fabric, and which may include 15 foam or other readily
conpressible materials. Such itens nay conveniently be referred to as
commodi ties. Wen selling a commpodity that is manufactured a | ong way from
its point of sale, for instance nmuch clothing is 20 made in the Far East
and sold in Europe, a significant portion of the expense involved in the
sale of such clothing is a result of transportation costs. Such -costs

i nclude the cost of physically noving the articles of clothing fromtheir
poi nt of manufacture to the point of WD 98/ 38372

PCT/ (B98/ 00636 -2- sale, and the cost of placing the clothing in a fit
state for sale once the clothing has reached the point of sale. It is
current practice to transport a conmodity such as 5 clothing in shipping
containers. The cost of transporting a shipping container is dependent
upon the size of the container rather than its weight. Thus the

APPARATUS FOR CONDITIONING OF COMMODITIES FOR VACUUM PACKING

This invention relates to the packaging of commodities
and in particular to the packaging of such items for

5 transportation prior to sale of the items to wholesalers
or the ultimate end users.

It is well known that in modern trade the place of
manufacture of an item and the place of sale of such an

10 item either to a wholesaler or to an end user may be
geographically far apart. This is particularly so in the
case of the manufacture of clothing, cushions, bedding,
towels and like products which are either wholly or
partially constructed of fabric, and which may include

15 foam or other readily compressible materials. Such items
may conveniently be referred to as commodities.

When selling a commodity that is manufactured a long way
from its point of sale, for instance much clothing is

20 made in the Far East and sold in Europe, a significant
portion of the expense involved in the sale of such
clothing is a result of transportation costs. Such costs
include the cost of physically moving the articles of
clothing from their point of manufacture to the point of



greater the density of packing of the container the |ower the cost of
transporting the clothing per unit clothing 10 transported. However, it
is well known that for many commodities which are wholly or partially made

of fabric t densely packed a transportati on contai 'lf'(’f‘]r greater
the tine an e@ﬁ’t’ that will be needed once the commodity éé:sfgrs}ggl?ﬁed its

point of sale, to place that 15 comodity in a fit condition for sale.
Such effort may include activities such as hanging in unrestricted space
for a period of tinme, ironing, pressin@ er other treatnents in case of
clothing. Cearly such activities may of fset any savings nade as a result
of densely 20 packi ng the shipping container. Various nethods of
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sal eabl e corfitin isalehgneebthe clotleigiehasOreached thegusintowfi sale.vacuum
pack the commodity, thus reducing its bul k before transportation, and

renoving th o.mmdlt romthe vacuym packipng either, hefore sale, or, 30
in sone | nst I’% Hﬁa‘t’a’e"% %&d"&aE‘PPPB'Er%n%W‘? 1ty fMchha®packagi ng.
Vacuum$)acklcigauhmgcamumpylmobdmiamr.es?hercch#latoﬁ)ccurs during vacuum
packing can {,gaus, Sn?OH"Pﬂié;X;b:Yfrabﬂ aaeedi éfdéﬁeﬁﬁéﬁﬂ W RfleOf the

fabric of the comm occur ore t e vaguum pac 98/ 38372
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vacuum packigumpatys ithies defisitly ust | peiing bibthe stontd iaterv eheuliodekry and

tenperature g, RGAeHR 'E&'Qﬁgporting the clothing per unit clothing

10 transported. However, it is well known that for many
commodities which are wholly or partially made of fabric
the more densely packed a transportation container is the
greater the time and effort that will be needed once the
commodity has reached its point of sale, to place that

15 commodity in a fit condition for sale. Such effort may
include activities such as hanging in unrestricted space
for a period of time, ironing, pressing or other
treatments in case of clothing. Clearly such activities
may offset any savings made as a result of densely

20 packing the shipping'container.

Various methods of preparing commodities for

transportation so as to maximise the density of items

transported but minimise the cost of placing the items in
25 saleable condition have been suggested.

One such suggestion is to vacuum pack the commodity, thus
reducing its bulk before transportation, and removing the
commodity from the vacuum packing either before sale, or,
30 in some instances, allowing the purchaser to remove it
from the packaging. Vacuum packing the commodity and the
compression that occurs during vacuum packing can leave
the commodity very creased if no conditioning of the
fabric of the commodity occurs before the vacuum packing.



l'evel s. Such techni ques are known and British patent GB 5 1597243

di scusses the relationship of humdity, tenperature and creasing in greater
detail. Apparatus used to condition the fabric according to this method is
known and dj in British patent GB 10 1597242. | so0eis 42
there is dig@ﬁkéggga condi tioning tunnel through which cl ot ?ﬁﬁ or éone
other commopdity to be conditioned passes on a conveyor nechani sm whil st
hangi ng on appropriate hangers. Fromthe floor of the tunnel air
conditioned to a predeterm ned tenperadure and 15 hum dity is forced
froma main air supply into the tunnel toward the clothing, and flows out
of outlet vents situated at the top of each side wall of the tunnel. The

air exiting_.the tunnel, through the,vepts t el hr.ough,an air treatnent
device to b® ?Bf?‘(fﬂd‘f‘?#lb‘?‘fgc? %ﬂ?df*gé\ﬁﬁt?gz?ﬁ the i#éﬂrﬁegﬁ%ﬁF e"@nd humi dity
and i s t henvptuusdpacking mansilstsnatnadjustsinglbhes fabedesd be forced once

nmore into t I uﬁiﬁ' 2 +di Qbse t ldq el Lgabl e to have the
air forced E%%,gﬂ gstlh"le C %‘?ﬁ%ﬁ% g%irlllglg%l oned %z:gfaé\?eeltgrﬂlgrﬁg{i condi tioning
t enper at ur e 1E¥8L RN BHEY teghnigues ape knowwm Artdsrngapenti of the

tunnel sand a59%248ddisatedessithe trefpelansiiip sofl humiddtyy in the second
stabi l'i singy| b%'ggugé e deansh Iﬁe POLBLA AT di scl osed in GB 1597242
%& 8 g0 ha¥ (ﬂﬁ} )

has been fou In practice e di sa ntages. Firstly, it has
been found that if a batch of garnents, that is the garnents are next to

each other appakatis| ysédumhicopdittiohothe fabrid iazeeddihg dortlhiown at the
garments dogaehgh il kAodeild Ai8chBEed LAY foi i Patlntgpend Of

condi tionin _ s s
pCT/GggB/008§g7242. In GB 1597242 there is disclosed a conditioning

tunnel through which clothing or some other commodity to
be conditioned passes on a conveyor mechanism whilst
hanging on appropriate hangers. From the floor of the
tunnel air conditioned to a predetermined temperature and

15 © humidity is forced from a main air supply into the tunnel
toward the clothing, and flows out of outlet vents
"sitnated at the top of each side wall of the tunnel. The
air exiting the tunnel through the vents travels -through
an air treatment device to be reconditioned with respect

20 to temperature and humidity and is then placed back into
the main air supply system to be forced once more into
the tunnel. GB 1597242 discloses that it is desirable to
have the air forced towards the clothing conditioned to
have a first conditioning temperature and humidity for

25 the first conditioning portion of the tunnel and a second
stabilising temperature and humidity in the second
stabilising portion of the tunnel.

The apparatus as disclosed in GB 1597242 has been found
30 in practice to have disadvantages. Firstly, it has been
found that if a batch of garments, that is the garments
are next to each other and lightly touching, is to be
conditioned the air blown at the garments does not fully
penetrate the garments, and at the end of conditioning



“4- the tenperature and relative hum dity of the fabric formng the
garnments varies according to where the sanple of fabric tested is within
the garnent as a whole, and where in the batch the particul ar i tem of
clothing is fpcated. Cearly if the fabric of each W' ¢ Not
properly coﬁ@??slnoned t hroughout each garnent the vacuum packing o the
batch of garnments may well result in garnents that when unpacked are
partially in satisfactory condition and partially require attention to
bring the 10 garnments into sal eable4cendition. This is undesirable. The
above nentioned problens with the apparatus disclosed in GB 1597242 are
overcone by that apparatus if the batch of garnents renains in the
apparatus f fficiept tinme, 1 veral days. If this
appr oach togb\?eggﬁ'maﬁﬁg?’ﬁ% ?ﬂ%lﬁ‘%ﬁ&lvg ﬁw&ﬁ §agﬁé Ceconomi es

resul ting fforming phekgafmentsf vardeganceotding ujesdwelrbeuhareamplset by the
costs arisi "&I fffaBE‘h.E:h‘Eeéﬁ’éﬂtiH QHERAN tﬁé gariEiY ad W mdhel, hen@ppar at us.

S ot & SAMRSER: ity §he cPekeh e, Be ”Elsaiega%?%}ﬁoeﬁncﬁe”%e' AiBaratie. A

second Hr obllewateth t Oteaplyrid tshedifabirdeedf | endlb GazA@n2S is not that the-
appar at us '3::‘2:?9)&19* e&l&fﬁ jdd) a&%ughsukreaemgyn%\e Hhe>onctlths resul ts
assi,ng t hrou e |

in the air alr treatment ce, which,Is used

t hr oughout H¥ tah Qb gagpepha Bay ek q?é‘ﬁ“l’ré'r &R a single

t enperat ure gumhelnu:m dhagz wﬂ'én unpaeked: bae partially iin wetjisdattoeuwlt to
vary the tenggl t rf%?¥§ aj |on|ng
portion for st ég'tt'li%gll %Bd E%u d}c g??gné{ét%ﬂf | reg> %t Eh&

synt het® ¢ f grments; igke B%%@F‘?]@Jrﬁ?“f’iﬁﬁ%uch'mb’a?|-‘eﬁ1é’é1die§-‘-\¥'éP}°r rrportant to
successful conditioning.

The above mentioned problems with the apparatus disclosed
in GB 1597242 are overcome by that apparatus if the batch
of garments remains in the apparatus for sufficient time,

15 i.e. several hours or days. If this approach to
overcoming the problems is adopted however, the economies
resulting from the packaging of the garments as described
are offset by the costs arising from the low throughput
of garments through the apparatus. Thus simply

20 increasing the time the garments remain in the apparatus
is not a satisfactory solution to the above problem of
the apparatus.

A second problem with the apparatus disclosed in 1597242

25 is that the apparatus is only provided with one air
treatment device 52. This results in the air passing
through the air treatment device, which is used
throughout the conditioning process of the garments being
of a single temperature and humidity. This means that it

30 is very difficult to vary the temperature of the
‘conditioning air through the conditioning portion for
stabilising should such variance be desired. With modern
synthetic fabrics it has been found that such variance is
very important to successful conditioning.



-5- ‘According to the present invention, there is provided apparatus for the
conditioning of a commodity suitable for vacuum packing in which there is
provi ded a'conditioning tunnel including a floor, a ceiling and 5 first

and sepondda%#5k¥ﬁgls t hrough which tunnel runs a conyeyo?ﬁgre%ﬁakgpjacent

the ceilin tunnel for transporting the commodity rough
suspended therefrom air inlets for directing streans of air into the
tunnel, air outlet neans through which air nay be 10 extracted fromthe
tunnel, neans for conveying air fromtshe outl et nmeans to apparatus for
dehumi difying the air and nmeans for conveying the dehumdified air to the
air inlets, characterised by at | east one neans on the side walls of the

t unnel |nfluenC|J the f at h of the air ﬁl gassm’éﬁ‘gmthe air
inlets to tAECAFIL ttl°ett B gsent (ipyRptdAn Lhete, ﬁrﬁ”&% ubj ects the
suspended cappaxchtus tformthel donéitiamiaig loff faet:bmgodi:tly causteb ltehe

dehum difie | Qgggm comodity nmay be
nor e evenlyégﬁd&é%ﬂnfgﬁ&%ﬁﬂ%onéhﬁh%ne f%y ge%%%gq% of this

confi gur at | 8PRditioning Mw&nén%v ing m&lm#g fheet Wpeﬁ‘ﬁi of the air
causesst ur bpiegt cand) ddvondl Bide WwaEls Jrtindoughe whiehstenmel mins & r eam

et Lol hEjof Wil o Sk pbee oy B Bolihattysapui it 20 ey
turbul ent akBleks cFrwcigiegtiy ysbaemyi e dnkedthe Py AR i t ude of
di fferent dpoatlét ansans ihrolight Whithegit ol Yelukketrhotedf médnLomMmodity:
causes the QSP”E%&@J}fE% if} gogeggérgﬁéié%(%eéﬁs to apparatus for
.10 dehumidifying the air, and means for conveying the
dehumidified air to the air inlets, in which at least one
of the side walls of the tunnel is provided with at least
one means for influencing the flow path of the air
passing from the inlet to the outlet. The advantage of:
15 this confiquration is that the means for influencing the
flow path of the air (or causing turbulence in the air in
the tunnel) causes the air stream between the inlet and
outlet to cease to be a smooth air stream that may well
simply flow around the commodity, to an air stream that
20 is turbulent and which accordingly buffets the commodity
from a multitude of different directions. This multi-
directional buffeting of the commodity causes the
dehumidified air to penetrate a batch of garments to a
much greater degree than a smooth flow of air, and
25 accordingly results in a much evener and complete
conditioning of the commodity than is achieved by the
prior art.

In one preferred embodiment the air inlet means pass

30 through both side walls of the tunnel, one or more of the -
air inlet means is provided with an air temperature
regulation means to regulate the temperature of the input
air, and the air extraction means are located in the
ceiling of the tunnel.
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30 ° batch of garments to a much greater degree than a snmooth flow of air,
and accordingly results in a nuch evener and conplete conditioning of the
comodity than is achieved by the prior art. -6- In one preferred

enbodi nment gﬁﬁaéﬁé i nl et means pass through both side wall 95 hﬁ&?gunnel,
9838372 . . , : : : BY
one or nore o e air inlet means is provided with an air tenperature

regul ation nmeans to regulate the tenperature of the input 5 air, and the
air extraction neans are located in the ceiling of the tunnel. In this
preferred enbodi nent the neans for infguencing the flow path for the air
passing fromthe inlet to the 10 outlet is located in the nouth of t.he
air inlet neans. Preferably the air directed toward the commodity being
conditioned is directed at the commodity from both sides. This results in
greatly i npEBvEbisprefarznadembadinent L£he neang CRTOLNEINGREIT of t he
comodi ty behagﬂmq&am vt kaadalt%mwm:@mﬁtnermhrw €orehid i oni ng of

t he CO”“Dd'EﬁF%%- +rggé) é&.% tg%“ﬁ%&éﬁlé¥] §|§nfg£r %%ﬁ ble to the

nmet hod of on o1 Al unne cau5|ng ulent flow in
the air. 20 The air inlets may all be at the sane hei ght in the tunnel

wal |'s, sor thﬂeﬁﬁatbaep,;, ditfd preBbnbeiifdrition pPE¥8a883dpgparatus
PCT/GBQS/OO§36 the conditioning of a commodity suitable for vacuum

packing in which there is provided a conditioning tunnel
including a floor, a ceiling, and two side walls, through
which tunnel runs a conveyor system for transporting the

10 commodity, air inlets for directing streams of air at the
commodities being conveyed through the tunnel, means for
extracting and transporting air from the tunnel to
apparatus for dehumidifying the air, and means for
conveying the dehumidified air to the air inlets, in

- 15 which the air inlets pass through both side walls of the

' tunnel, one or more of the air inlet means is provided
with an air temperature requlation means to regulate the
temperature of the input air, and the air extraction
means are located in the ceiling of the tunnel.

- 20
In this embodiment, the apparatus of the present
invention has the benefit that the air directed toward
the commodity being conditioned is directed at the
commodity from both sides. This results in greatly

25 improved air penetration into a batch of articles of the
commodity being treated and leads to an even and complete
conditioning of the commodity. The improved air
penetration is again attributable to the method of
introduction of air into the tunnel and causing turbulent

30 flow in the air.

The air inlets may all be at the same height in the
tunnel walls, or they may be of different heights.

~_‘*‘“——--—~h-‘~\‘
This Sheet

I e o




In a particularly preferred enbodinment the air inlet neans are located in

the sane |ongitudinal positions along the tunnel in each wall. Each of the
opp05|ng pairs of air inlet neans may either be located at the 5 same
hei ght in t b.rgﬁ |1s as each other, or they may be |oc fferent
hei ghts on Z‘gc% wall. In one enbodi ment of the present invgﬁgggg"foﬂiesre may
be a plurality of air inlets in one or both side walls at a 10 singl e

| ongi tudi nal position in the tunnel. The tenperature of the air stream
directed at the commodity may be variedzfdomair inlet to air inlet by
means of the air tenperature regulation neans at the 15 I ndi vidual atir
inlets. _ The air tenperature regul ati on neans may be el ectrical resistance
heaters, heat exchangers or any other preferred means. The air tenperature
regul ati on nPArd PAStisRlardy pEefareed epkadimesnti fhet atr sinletand the type
of tenperat uhean®gataailcatdd in HRENSamd J.\Mukih.ndﬁpﬁﬂéht-m{h whether it is

expected tha L} @i éﬁé eqdnelnigdegg%QSaffa bhpgglggédggté# nei ther. The

temperature 0 eavi ng eac so that a
batch of conP®i¥sied %ifymd-@éi BeANns fmays eithmYﬁnéocéMr%ﬂ tkhe directed at

the batgh ei shge mmg: tlhethanalheo&aim dg/¥aeh, ofhefY Cér Kay\hlye surface
area of the tfo ‘f rgnég[f%l es a, Eﬂb i cul ar | ong#t udi nal” position in
the tunnel . hIS 2t & SﬁeB ’i}%’s %pé’@i?ﬁf’?gg table in nixed fabric
comodi ties where 30 optimum condi tioning conditions vary between the
f abr 't 03 bTheml dSnéténl&s’i:][Hin@nFtE%Eeﬂ%Hpﬁfbéé}ﬁ: ?%%ﬁ@h&heéh@?é/ x@dtli ﬁ abe |
created by indivigua ng _at, each air inle eated by a S|ng e
air i rrpel | i n%g ut%l?(ﬁadg: éﬂigﬁs in one oOor ’bO%E‘l Xe waf{s at a

10 slngle longitudinal position in the tunnel.

The temperature of the air stream directed at the
commodity may be varied from air inlet to air inlet by
means of the air temperature regulation means at the

15 individual air inlets. The air temperature regulation
means may be electrical resistance heaters, heat
exchangers or any other preferred means. The air
temperature regulation means may be used for heating or
cooling the air, and the type of temperature requlation

20 means chosen will depend upon whether it is expected that
the air will need to be heated, cooled, both, or neither.

The temperature of the air leaving each air inlet may be
different so that a batch of commodities may have air of
- 25 varying temperature directed at the batch either along
the length of the tunnel, or over the whole surface area
of the batch of commodities at a particular longitudinal
position in the tunnel. This latter option proves °
especially desirable in mixed fabric commodities where
30 optimum conditioning conditions vary between the fabrics.

The air streams directed upon the commodities may either
be created by individual fans at each air inlet, or may
be created by a single air impelling means such as a fan
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| ocated in a conduit connecting the dehum difying apparatus and the air
inlets. Each of the air inlets may optionally also be provided 5 with a

nmeans for diffhl the flow of air passing out of the inl BoBosse
di rection nggns %ﬂg be, for exanple, in the formof a varfg%r§ plféted

| ouvre. That is plurality of substantially parallel slats, each of which
slats may rotate about its mpjor axis, and which slats 10 are al
connected to each other so as to naintgio the slat's parallel relationship
to each other. If the slats are orientated so that their major axis is.
substantially parallel to the ceiling of the tunnel, or the conveyor,
rotating the slats about their major axis will allow the 15 air exiting
the air inldocasedeini peeorduitharnnestingr therdepmidiEnitgnel is

appropri at e.apparatass ahfetRélVaiy agAelaat opti num condi tioning of the
comodities may be achieved irrespective of the size of the comodity to be
conditioned by the specific direction of the air at 20 the conmoditi es.
The floor offacke ofuithel apzyintetsmayd optdonahdyfaken hef prewidedation in

}lei ch t.*]get ﬁmajhatau&ehaspkaﬁediré&ﬁﬁfgﬂ%hhvehawi bf "Rir Hadsiingedutbare the
oor o

25, lLocation in ich, ,the apparatus is placed. .This wll
al | ow t he pﬁ"m AFLSE =i ¢ e ’eﬁacg:&m ﬂ‘ﬁggﬁrm?%}?forﬁ%rt SXRPRISAI r to run
under the tuJmndihef foam BFom vameiakdiyupidchedngouppey atthatt dsthe air inlets.
In a furt he][pﬁ!xtaq&w b¥eshbetdA1130 pada 1081 VEPAty, WadildE hhiyn30

condi {1 oni nFLAbR BB, EOAER RN 15 BRURE BRLE: (BRI NELAor of the
t unnel 10 r omaxtee addheondetedgtappeohtotherasd ast taatachtiaimo thiee si de
slat's parallel relationship to each other. If the slats
are orientated so that their major axis is substantially
parallel to the ceiling of the tunnel, or the conveyor,
rotating the slats about their major axis will allow the
15 air exiting the air inlet to be directed into whatever
part of the tunnel is appropriate.” This has the
advantage that optimum conditioning of the commodities
may be achieved irrespective of the size of the commodity
- to be conditioned by the specific direction of the air at
20 the commodities.

The floor of the tunnel may be formed from the floor of
the location in which the apparatus is placed.
Alternatively it may be raised above the floor of the

25 location in which the apparatus is placed. This will
allow the placing of items such as ducting for the
conditioning air to run under the tunnel floor from the
dehumidifying apparatus to the air inlets. In a further
alternative the flooring can be wholly or partially

30 comprised of the top wall of an air duct. This
alternative allows conditioning air to be introduced into
the duct forming the floor of the tunnel from the
dehumidifying apparatus, and extracted into the side
walls of the tunnel at whatever position along the side



wal |'s of the tunnel at whatever position along the side WD 98/ 38372
PCT/ G898/ 00636 -9- walls it is desired. The side walls of the tunnel may be
constructed in such a fashion that ducting supplying air to the air inlets

is 5 i ncl il the walls or attached to the walls eit ' ' or
et hepeblogs

outside of the tunnel. Alternatively the side walls may co a pair
of side skins joined by top and bottom skins at the top and bottom of the
wal I s respectively and the void between the skins forns a duct 10

t hrough which the conditioning air frempthe dehum difier flows. In this
alternative air inlets can be cut into a side skin of the wall so as to.

I ntroduce air into the tunnel at whatever position desired. 15 In an
alternative eng di gent q& the present invention, the air inlet neans pass

t hrough the % 3? n? thete * Such inlet neans can either be a nunber of
di screte apertures each of which comunicates with the dehumdified air

supply, or iipheaBiRe ' ¢ 2 n?§ I geng) | n the
di rection ofaghﬁéfunﬁg?fﬁgggfgﬂgfgl Bﬁéqﬁgy.?%hﬁﬁb eﬁ%ﬁ% g? § gﬂt%nnel. In
one pref er r eF3ERG0H FRAE Weking ¥ABY 3+T 9 Lhg pixnialeksahs pass

t hrough 3 he finocduded indthewardlladjorcattadhed td tHd@raluackienesf the fl.oor
and one si de ;walilic0hk,t tl ansg .are | ocat ed.adj acent
to the junct il\(gﬁlgf %ﬁegﬁ%ié?wgélfd?m\%a}tpgggg‘t _ﬁ%l%%i‘?aﬁ:rﬁf .e%'hfg'gec%ﬁ?? guration
woul d resul t WedienBay| eopprisg ofh& wadn Pf| siderking Jeinpdsby ntopet ween

two opposed amdnbbstoh SKins dthaHeuropl anlichotwsisicienad wA1E50SS section if
the respectively and the void between the skins forms a duct
10 through which the conditioning air from the dehumidifier
flows. 1In this alternative air inlets can be cut into a
side skin of the wall so as to introduce air into the
tunnel at whatever position desired.

15 In an alternative embodiment of the present invention,
the air inlet means pass through the floor of the tunnel.
Such inlet means can either be a number of discrete
apertures each of which communicates with the
dehumidified air supply, or it can be a single aperture

20 that has a dimension in the direction of the tunnel
substantially equal to the length of the tunnel.

In one preferred embodiment of this alternative, the air
inlet means pass through the floor or side wall adjacent
25 to the junction of the floor and one side wall of the
tunnel and the outlet means are located adjacent to the
junction of the other side wall and the ceiling. This
configuration would result in the flow of air between
inlet and outlet passing between two opposed corners of
30 the tunnel when considered in cross section if the
commodities to be conditioned and the flow influencing or
agitating means were not present. Presence of commodity
will cause the air to flow round the commodity, and the
flow presence of influencing means will cause turbulence



comodities to be conditioned and the flow influencing or agitating neans

were not present. Presence of commpdity will cause the air to flow round
the commodity, and the flow presence of influencing neans will cause

t ur bul ence / 38372

PCT/ GB98/ 008‘%}&8 - in the air flow which has the benefiti P ari@ets as

descri bed above. In a further possible enbodi nent of the present 5

i nvention, the air input nmeans directs the air into the tunnel fromthe

| ower region of the side walls and agappst a deflector that deflects the
air towards the commodities to be conditioned. The deflector nmay have a
surface _configuration that will pronote the deflected air 10 to be
turbul ent. The deflector can also act as a heat exchanger, either heating
or cool i ng time ther ainaflow rwhdch has the bepekinial of st @88nel may eit her
be heat ed orgeberibedohBgvdy heaters/coolers in the region of the air
inlets, or by heaters/coolers in the air supply neans. In one enbodi nent of
the present invention a secondary air flow of conditioning air is induced
al ong t he | dingtah fagtheropossiblairembodimpntt 6f stheriprtisem®t it is an option

ow (et he B o L e o o ext end
subst anti al Its}mf'ﬁ?ﬁ‘of?" phﬁn pwer, Fpajon 8? Eﬂ%nﬂ‘ge d’fr%ésaé@& by the passing
25 of a bagainst eodwfillettes.thadl defdattsctle tay trawands thei dly fixed in
the tunnel, %dﬂti%%hta PESEdAit iidhal. [ NPHe e FRictdY HaChavdl AN the

assing of a
P g ufgace configuration that will promote the deflected air

10 to be turbulent. The deflector can also act as a heat
exchanger, either heating or cooling the air that strikes
it.

The air entering the tunnel may either be heated or
15 cooled by heaters/coolers in the region of the air
inlets, or by heaters/coolers in the air supply means. -

In one embodiment of the present invention a secondary
air flow of conditioning air is induced along the length
20 of the tunnel. In this embodiment it is an option to
- place means for creating turbulence in the secondary
longitudinal air flow in the tunnel. S8Such turbulence
inducing means may be flexible, extend substantially into
the tunnel, and be resiliently displaced by the passing
25 of a batch of commodities. Alternatively they may be
rigidly fixed in the tunnel, but in such a position that
they do not interfere with the passing of a batch of
commodities. In the preferred embodiment the air flow
opposes the direction of movement of the conveyor. A
30 further alternative is a combination of rigid and
flexible turbulence induction means.

In operation of the apparatus of the present invention
the conveyor may be made to travel at variable speeds



comodities. In the preferred enbodi ment the air fl ow opposes the direction
of novenent of the conveyor. A 30 further alternative is a conbination
of rigid and flexible turbul ence induction neans. In operation of the

appar at us esent invention the conveyor may be na el at
vari abl e 58%83 8% |\ 08/ 38372 BEr/Bodrodit

PCT/ (3B98/ 00636 - 11 - dependi ng upon the type of fabric being conditioned.
Typi cal |y, however, the conveyor speed will be 0.5m per mnute. The
apparatus will optionally be so dinmepsijpned that the | ength of the conveyor
in the tunnel will be in 5 the order of 30mgiving a total time for.
travel through the tunnel of around 45 to 60 m nutes. The tunnel may be
straight, circular, serpentine or of a "U' shaped arrangenent depending on
t he space adependirg wpore thee typpacfit faboic theing copditionediion is to be

copeci al 1y cRBcalEy, Wofevdt Tt Sonyefos BEedd MdLohe! 005k Dol
conmodi t i esmil‘gu{é‘c’:hi e ﬁﬂpa(q?é‘uPeWﬁ%}a?ﬁ?’eg‘lﬁlT% €a P éﬂ"?’l‘ nefl air
inl ets vari éhat5the kémgih tdfe thengbhveyor himn thhendlunnelowilbrbdath of t he

first tyo {Bhodazadt of%di Mlvitlyl B:6tal Nid 18! tirRBELhenYsdy var i ation

may take the form | ncr eas enperature of the air qﬁ%he | engt h
of the tunn&be Fupnel L% e’df‘i‘mﬁ’( 46 trabl miputesy cFhecbBRIALIRY
Al t er nat i velsgraighbpecivddiat ,Ofsexpattinenonpf e "O¥mehdpedes, the air

Lg'n%zi 't Pegfxfrkéﬁ&e%ﬁéi&’ébéﬁdi% chUBRE! sfhdEGUvA1AUIE Fhef8! £h&ir ONtO the
: apparatus of the present invention is to be installed. :
10
It has been found that for some types of fabric, and
especially modern synthetic fabrics, the optimum
conditioning of the commodities is achieved if the
temperature of the air exiting the air inlets varies
15 along the length of the tunnel in one or both of the
first two thirds, or the final third of the tunnel
length. Such variation may take the form of increasing
the temperature of the air along the length of the tunnel
in the direction of travel of the conveyor means.
20 Alternatively, in one method of conditioning the
commodities, the air inlets in a first portion of the
tunnel direct cooled or cold air onto the commodities,
and in a second portion of the tunnel adjoining the first
portion, heated or hot air is directed onto the
25 commodities.

The apparatus of the present invention has the
versatility that all the above proposed different methods
of operation may be accommodated by the apparatus without
30 alteration to the structure of the apparatus. Indeed,

the apparatus of the present invention can be switched
between different methods of operation whilst operating
and conditioning commodities with only a small
longitudinal length of the tunnel separating different



and in a second portion of the tunnel adjoining the first portion, heated

or hot air is directed onto the 25 comodities. The apparatus of the

present invention has the versatility that all the above proposed different

nmet hods of .on may be accommobdat ed by the apparat us

alteration ﬁ@ﬁ%ﬁghgtructure of the apparatus. |ndeed, thé*%%%%&gyﬁg of the

present invention can be switched between different nethods of operation

whi | st operating and conditioning cormmodities with only a snall

| ongi tudi nal length of the tunnel sepagating different . WD 98/38372

PCT/ GB98/ 00636 - 12 - operating nmethods. This feature limts the period of

time in_which the apparatus is not conditioning conmmodities and hel ps to

mai ntai n a constant high-throughput of commpdities. A conputer may be

enpl oyed t ooperatipgi metheds pPhuisi Spabere bimits hher Pe&died € comodity in

thed_t unnel zAdeadnushiéheti fapparatas! 26 ahot Gdrtiit loniag toht hedopti _m;mOI

condi tionin A ns e present i i on, Wi e, Lurther describe

and 10 e%oﬁ%ﬂ%&%igﬁ ?/‘\%%t}bﬁl%esxz:ﬁ’ppglg\ni{%# raepceorneér#(?é‘l%t (l)lflg e acconpanyi ng

drawi ngs i nthreughppt gof ccamaditdes.si cconpuien mayhdet epployed ko

ehnbodi ent H&ﬁi&ﬂ?@tﬁét o@itithdh? ﬁﬂrtﬁsﬁa&‘ltié?lar batch é:_f E:B?ﬂaﬁiﬁﬁ, Fi ggre 2f

fhg‘“f)rgsg[lfiﬁh@gxﬁt g“?:i[]%‘;{g@&ju%t thatai ' 1 NG ST Te0! hAE apparatus o
batch to the optimum conditioning conditions.

The present invention will be further described and
10 explained by way of example with reference to the
accompanying drawings in which:

Figure 1 shows a side view of a portion of one
embodiment the apparatus of the present
15 invention,

Figure 2 shows a cross section through the tunnel of one
embodiment the apparatus of the present
. invention, and
20

Figure 3 shows a cross section through the tunnel of a
second embodiment of the apparatus of the
present invention.

25 Referring to Figures 1 and 2, a tunnel 2 is made up of a

floor 4, a ceiling 6 and two side walls 8. Passing along
tunnel 2 adjacent to ceiling 6 is a conveyor mechanism
10. Conveyor mechanism 10 is adapted to support batches
of a commodity, such as clothing 12, and support clothing

30 12 inside the confines of tunnel 2 without clothing 12
interfering with any of walls 4 or 8. Conveyor 10 is so
configured as to transport clothing 12 along the tunnel 2
at a speed of approximately 0.5m per minute.



Figure 3 shows a cross section through the tunnel of a second enbodi nent of
the apparatus of the present invention. 25 Referring to Figures 1 and 2,
a tunnel 2 is nade up of a floor 4, a ceiling 6 and two side walls 8.

Passi ng al ojgdgdgpe! 2 adjacent to ceiling 6 is a conveyolpchRrRE@bsseN 10.
Conveyor nechanism 10 is adapted to support batches of a commodity, such as

clothing 12, and support clothing 30 12 inside the confines of tunnel 2
wi thout clothing 12 interfering with any of walls 4 or 8. Conveyor 10 is so
configured as to transport clothing 1233l-ong the tunnel 2 at a speed of
approximately 0.5m per m nute. WO 98/ 38372 .
PCT/ GB98/ 00636 - 13 - Located in side walls 8 at regul ar spacings along the
| ongi tudinal length of tunnel 2 are air inlets 14. The_air inlets 14 on
each of wal becateg dysidiecwadhes 8oat eeglpg spacipgsalend the Figure 2. 5
Each of airlongftudihl detgthppedtithidl 2 fae h&rwmt:n:btsewes Phe propel air

froma cond | e S pposi ng air
inlets 14, gi%u %é%gépﬁ F%g%g éf"a‘gglf%:ed;ﬁgc%ﬁgé Fa gﬁ) g‘%’a ed 10
out si de of eBRer s Jmaje heniseengingRiguxdmd es a comon air supply to each
of airsinlets 14. Located between conduit 18 and fan 16 in each of air

cl ot i oal | JPRcPEr e Hishendd fBcratihed phtas Fhe 3 hidieg from
conduit 18 seuvestto tprepsl 2irt fromhaasentiuidpiliBodntpythe turnedost at ( not
i [l ustrat edyn§B¥hen batch 12 is between opposing air inlets 14,
against the clothing of batch 12. Conduit 18 is located
10 outside of each of side walls 8, and supplies a common
air supply to each of air inlets 14.

Located between conduit 18 and fan 16 in each of air
inlets 14 is a heating grill 24. Heating grill 24 is a
15 mesh of electrically resistive elements heated so that as
the air passes from conduit 18 and into tunnel 2 it is
heated. Optionally, a thermostat (not illustrated) may
be located on the tunnel side of fan 16 so that the
temperature of the air exiting an individual air inlet 14
20 may be maintained at a predetermined temperature.
Alternative methods of warming the air, such as passing
it through a heat exchanger could, if desired, be used.

A second conduit 20 is located above the ceiling 6 of
25 tunnel 2 and communicates with the inside of tunnel 2
through air outlets 22 regularly spaced along the
longitudinal length of tunnel 2. Preferably air outlets
22 are located at the same positions along the tumnnel as
the pair of opposing air inlets 14. In an alternative
30 (unillustrated) embodiment air outlets 22 may be spaced

longitudinally between the longitudinal positions of air
inlets 14.

The air is drawn through outlets 22 into conduit 20 by



be | ocated on the tunnel side of fan 16 so that the tenperature of the air
exiting an individual air inlet 14 20 may be maintained at a
predetern1ned tenperature. Alternative nmethods of warm ng the air, such as
passing it t heat exchanger could, if desired, be cond
conduit 20 i@bﬁg/(g:ﬁa}t’%d above the ceiling 6 of 25 t unnel g&?}&ggﬁmﬁﬁ
comuni cates with the inside of tunnel 2 through air outlets 22 regularly
spaced al ong the longitudinal length of tunnel 2. Preferably air outlets 22
are located at the sanme positions alongifhe tunnel as the pair of opposing
air inlets 14. In an alternative 30 (unillustrated) enbodi nent air
outlets 22 may be spaced Iongltudlnally bet ween the | ongi tudi nal positions
of air inlets 14. The air is drawn through outlets 22 into conduit 20 by
WD 98/ 38372 way of a means, not shown, such as an exR€AcEBESLfANGRS - 14 - way

of a neans, BﬁheﬁhQiﬁlléﬁ%@ﬁd%noﬁxiﬁéﬁéﬂg f@rldaferotthsh simlar nmethods of
i nducing a Iogﬁ an at nos essur n duit 2 The air drawn

into conduit?® ?’rja‘ﬁs%‘iﬁﬁpséﬁet B'J'g Hﬁhﬁ?ﬁ‘%?"ﬁ un| eSa"r shown) and
once the air inkte ceedu.dbﬁmnm ftiranspbeted rto sa phedwwddifitiercomiiui t s 18.

Refer 1 o9 10 (FofUkRovn) Al Ul tha° 32 Rl BR! ibipdial 2 BROLEES 1 and 2,

a tunnel 2 is,made ug floor 4, celling 6 a two side walls 8.
Passi ng al oniFuhfieP ﬁs%QU%ﬂﬁﬂﬂ9°P3“&§Pl}%g 6 is a conveyor mechani sm 10.

Conveyor nechanism 10 is adapted to support batches of a commodity, such as
\cl:ml ?L ghtngcllgi ﬁlagérf:ﬂﬂa% FGhld 9 Ladl G8i6§ ¢ LAY hifbePing UWLEE L 2
ggres 1 and 2, a tunnel 2 is made up of a floor 4, a
10 - ceiling 6 and two side walls 8. Passing along tunnel 2
adjacent to ceiling 6 is a conveyor mechanism 10.
Conveyor mechanism 10 is adapted to support batches of a
commodity, such as clothing 12, and support clothing 12
inside the confines of tunnel 2 without clothing 12
15 interfering with any of walls 4 or 8. Conveyor 10 is so
' configured as to transport clothing 12 along the tunnel 2
at a speed of approximately 0.5m per minute.

Air inlets 30 pass through floor 4 adjacent the junction

20 of left hand side wall 8 and floor 4 as seen in the
drawing. Air outlets 32 pass through right hand side
wall 8 adjacent the junction of that wall and ceiling 6.
Fans 34 are mounted on side walls 8 and rotated at such a
speed that their rotation causes the air flow between the

25 . inlet 30 and outlet 32 to become turbulent substantially
at the level of the fans 34. This causes turbulent air
to buffet and penetrate the clothing 12 and so condition
it throughout. 1In a still further embodiment, air inlets
30 pass through left hand side wall 8 adjacent the

30 junction of that wall and floor 4, and air outlets 32
pass through ceiling 6 adjacent the junction of ceiling 6
and right hand side wall 8.



15 interfering wwth any of walls 4 or 8  Conveyor 10 is so configured
as to transport clothing 12 along the tunnel 2 at a speed of approximtely
0.5m per m'nute. Air inlets 30 pass through floor 4 adjacent the junction

20 of le side wall 8 and floor 4 as seen in the .@ﬁ' i r
outlets 32 g&?@ggﬂ?ough right hand side wall 8 adjacent tﬁgﬁ?%% | {?(ﬁ
that wall and ceiling 6. Fans 34 are nounted on side walls 8 and rotated at
such a speed that their rotation causes the air flow between the 25

inlet 3 0 becone turbyleent substantially at the |evel of

t he fanﬂlﬂlﬂ“ﬁmuﬁmﬂﬁm turbul ent ai lr;"'sto buffet and penetrate the clot.hing
12 and sb conditi®on®it*throughout. In a still further enbodinent, air
inlets 30 pass through left hand side wall 8 adjacent the 30 junction of
that wall and floor 4, and air outl|l ELRIB® pass through ceiling 6 adjacent
the junction of ceiling 6 and right hand side wall 8. - 15 - CLAIMS 1.
Apparatus for the conditioning of a_comudity suitable for vacuum packing
(12) in whith tMRparatas; for ﬁ?l&v?ﬁ@ﬂlﬁlm ©efomi FEmPeREEY (2) including a
floor (4), a ceshiteb)eé)fornFatunmt packinedandhicethatésig€8) through which
tunnel ¢(2) runs y.Oor ) | AC ell} 6), of the

t unnel 5(2) for ??%‘rgﬂg%%iraﬁ ﬁoﬁgg%'iﬁlr}r%dﬁ:%{]hg?%}&ragﬁghésﬁis%%érfdead t herefrom
air inlets 10 ceilimgs andjifizsti apdseeeend sideawallay othFRughinnel (2), air
outl et means (2hi¢HrauelVingd ai confeyde shdtedCfod transpaetinginel (2),

e
reans for CONVeUhi% Shiodf YT WiE SHILEL FEAUS rkdthalOsRRRRRESP 1O

air into the tunnel, air outlet means through which

10 air may be extracted, means for conveying air from
the outlet means to apparatus for dehumidifying the
air, and means for conveying the dehumidified air to
the air inlets, in which at least one of the side
walls of the tunnel is provided with at least one

15 means for influencing the flow path of the air
passing from the inlet to the outlet.

2. Apparatus according to Claim 1 in which the air
inlets pass through both side walls of the tunnel,
20 one or more of the air inlet means is provided with
an air temperature regulation means to regulate the
temperature of the input air, and the air extraction
means are located in the ceiling of the tunnel.

25 3. Apparatus according to Claim 2 in which the means
for influencing the flow path for the air passing
from the inlet to the outlet is located in the mouth
of the air inlet means.

30 4. Apparatus for the conditioning of a commodity
suitable for vacuum packing in which there is
provided a conditioning tunnel including a floor, a
ceiling, and two side walls, through which tunnel
runs a conveyor system for transporting the

This Sheet Has Been Relilaced




and neans (16) for conveying the dehumdified air to the 15 air inlets
(14), characterised by at |east one neans (16) on the side walls (8) of the
tunnel (2) "influencing the flow path of the air passing fromthe air inlets
(14) to the i | et means (22) to provide a turbul ent i ch
subjects th !&ggg%ded commodity (12) to 20 nultldlrectloiﬁ?ggﬁ%¥2tlng

chum dified air to penetrate the commodity (12) so that the
connDdlt be nore evenly and conpletely conditioned. 2. Apparatus
acchuﬂw ,ﬁ"ﬂ"m in which the ait 26 - inlets pass through both side

nel, one or nore of the air inlet nmeans is provided

with an air enperature regul ation neans (24) to regulate the tenperature
of the input air, and the air extraction means,.are |ocated in_ the ceiling
of the tunnel. SommOdiEwarakmdndetsr épﬁgdsf%e@msnszrﬁﬁmﬁhpéhahrpl urality of
air tenperatureateguéa&¢mubdmﬁﬂa§ bagugdednfayéa;ﬁhﬁbabhtyhef air inlets are

|ndependently c | ed ng; Lo any one of
Clains 1 to %ﬂwhg%h 'P?l%nsnéfé) sef’%?:a f‘?é‘g%g# ?1&%@%%%&\/\/5 ‘HE for the air
passi ng from t hérpﬂl thetunned &gt Rpparstugcter thﬁefmaghtm the air

inlet mpans. 5 air, AR@ahednts RICRoAVE uhg @wmmal@;aanﬁé t® 4 in
which air |nIet§g§ans are |located hS AR e} t udi_nal 505|t|0n al ong

the tunnel in e BH TS 18 1EL he JAF Y - P8P8i H3FP%9Bny one of
Clains 1 to 5_ihOMhi§hdeanﬁlk§r0ﬁ whet thsnelt pvonke dmimoreaofakhe 16)

air inlet means is provided with an air temperature

regulation means to regulate the temperature of the
10 input air, and the air extraction means are located
in the ceiling of the tunnel.

5. Apparatus according to any one of Claims 2, 3 or 4
in which air inlet means are located at the same
15 longitudinal position along the tunnel in each side
' wall.

6. Apparatus according to any one of Claims 2 to 5 in
which each air inlet is provided with a fan
20 impelling air into the tunnel.

7. Apparatus according to any one of Claims 2 to 5 in
which air is impelled into the tunnel through each
air inlet by a single air impelling means which

25 impels the air to and out of each air inlet.

8. Apparatus according to any one of Claims 2 to 7 in
which one or more of the air inlets is provided with

means for directing the flow of air entering the
30 tunnel.

9. Apparatus according to any one of Claims 2 to 8 in
which the air temperature regulation means provided
at each air inlet are independently controlled.

\\
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inmpelling air into the tunnel. 7. Appar atus according to any one of
Caims 1 to 5 in 15 which air is inpelled into the tunnel through each
air inlet by a single air inpelling neans which inpels the air to and out
of each air Lﬁs“ 14) 8. Appar atus according to any ongwgf ins 1to
s for

7in-zo\me_r_c\);_rrmre of the air inlets is provi ded"WtHR .
dlrectlng the flow o Tr entering the tunnel. 9. Appar atus according to
Cla|n1 mgmm' ir inlet neans (30) pass through the floor of the
tunne ,’ mus according tQ ghaim9 in which the air inlet neans
are a pI urallty of apertures (30) through the floor spaced along the |ength
of the twunnel. 30 11. "Apparatus according to daim9 in which the air

inlet means is a single aperture through the floor of the tunnel, the inlet
means bei ng 18- n@PPREALYS seceerding tcefdadubl t tmtwhidhy ther atiire Iength of the

tunnel . 12. Appetahesna oSassl ¥t dugh? Ble OFFoOf &‘ NS tAnh@111 10 which
the air inlet means (30) passes through the floor (4) adjacent to an edge

of the floor that abuts a first side wall (8), and the air outlet neans
(32) is |ocddedpparatnstaecomiing tohCleinht0 sixxartich dhewalik (8) abuts the
ceiling (16). 13n18ep S (e I nl et
means are | ocat q I n gﬁéﬁb'g:f@ %ﬁlﬁe tq)? ﬂéﬁ%éwlt%QOLQE éhé si de
walls (8). 14. %388Fa?ﬂ§°%. W Faeo EP&FH1?§3#9F\M“WH?1Phe f1oor includes

or has nmounted on it air deflectlon nmeans, the air inlet nmeans directs the
air against 19he agphl-8€hkCfccording to Claim 10 in which the air
inlet means is a single aperture through the floor
10 of the tunnel, the inlet means being dimensioned so
as to extend substantially for the length of the
tunnel.

13. Apparatus according to any one of Claims 10 to 12 in
15 which the air inlet means passes through the floor
adjacent to an edge of the floor that abuts a first
side wall, and the air outlet means is located in
the region where the second side wall abuts the
ceiling.
20
14. Apparatus according to Claim 1 in which the air
inlet means are located in and at the base of at
least one of the side walls.

25 15. Apparatus adccording to Claim 14 in which the floor
includes or has mounted on it air deflection means,
the air inlet means directs the air against the
deflection means, and the deflection means redirects
the air towards the commodity.

30

16. Apparatus according to Claim 15 in which the surface
of the air deflection means is confiqured so as to
cause turbulence in the air deflected towards the
commodity.

This Sheet 1 THIS SHEET HAS BEEN

™ RPUED




15 means, and the deflection neans redi rects the air towards the

commodity. 15. Apparatus according to Claim14 in which the surface of the
air deflection neans is configured so as to cause 20 turbul ence in the
air defl ect @y@gids the commodity. 16. Apparatus accordi ny. _one of
Clains 1 orevgoP in which at | east one of the neans forpﬁg’f{%ﬁ?@ﬂ I'ng the
flow pattrof—the—air is a fan (16, 34). 25 17. Apparatus according to any

one of to 16 in which a second air streamis directed along the
| engt h Wﬂﬁl ”m 18.  Appar gtgus. according to claim 17 in which
the dire cond air strean1|s opposed to the direction of

travel of the conveyer system

17. Apparatus according to any one of Claims 1 or 10 to
16 in which at least one of the means for
influencing the flow path of the air is a fan.

5 18. Apparatus according to any one of claims 1 to 17 in
which a second air stream is directed along the
length of the tunnel.

19. Apparatus according to claim 18 in which the
10 direction of the second air stream is opposed to the
direction of travel of the conveyer system.

20. Apparatus as described hereinbefore by way of
example and as illustrated in Figures 1 and 2.
15 ; -
21. Apparatus as described hereinbefore by way of
example and as illustrated in Figure 3.

\
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