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wherein the layers ure heat bonded by meuns of the
thermoplastic pile.
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PACKAGING WITH INTERNAL PILE SURFACES

This is a continuation of application Ser. No.
259,609, now abandoned.

This invention relates to packaging,

Our co-pending British Pat, applications Nos.
53265/69, 27068/70, 55241/70, 55242/70, 55243/70,
61324/70, 61325/70, 61326/70, 12336/71, and
28206/71 describe methods for production of pile-
surfaced shect materials,

The pile surfuced sheet material employed according
to the present invention comprises a foundation sheet
which may be semi-rigid or rigid, but preferubly is flexi-
blo, suid sheot baing continuous, porous or perforuted
and having on at loast one of ita surfuces n plle compris-
ing a plurality of fibres or fibrils of synthetic polymeric
material, prefernbly of avernge length of the order of |
to 20 mm,

We have found that many of the pile-surfaced prod-
ucts of the aforementioned processes, particularly the
products having a close (i.c. dense) pile of fibre lengths
averuging greater than about § mm and more particu-
larly greater than about 10 mm, and similar pile sur-
faced materials produced by other processes, are useful
as mechanical shock-ubsorbing or thermal insulating
materials, and to this end they may be fubricated into
puckuging devices including, for example, bags, envel-
opes, curtons, separatos and the like having mechunicul
shock-ubsorbing or heat insuluting propertics.

Accordingly, the present invention provides packag-
ing capable of uffording mechanical and/or thermal in-
sulation which comprises pile surfaced sheet muterial
having a foundation sheet ut least one of the surfuces
of which curries a pile having & plurality of fibres or fi-
brils of synthetic polymeric material.
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In one method of fabricating packaging having a lum-
inate structure, two pieces of pile-surfaced sheet mate-
rial may be placed together, or a single piece folded
over, so that two piled regions are in contact, and some
or all the edges sealed together to give a sheet product
having a double thickness of pile sandwiched between
two outer sheets. Such laminated products have better
cushioning and insulating properties than the single
pile-surfaced material, and do not expose a pile surfuce
which could easily become soiled or dump. They may
be fabricated into bags, envelopes, carton liners or the
like by techniquos well known in the art; for exumple
ploces of tho materinl muy be cut and folded (with or

-without sculing along the odges), und they muy be

13 joined together by ndhesives, ndhesive tapes, stuples,
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In one embodiment the puckaging tukes the form of 35

a bag comprising the pile surfuced sheet materiuls de-
scribed above,

Preferubly the pile surfuced sheet muterial forms purt
of a “'luminate” construction. This may be obtained for

example by the application to the pile surfuce of a see- 40

ond shect of appropriute materiul; this second sheet
may itsclf have a pile surfuce, the pile being disposed
towards or away from the pile of the first sheet,

This second sheet may be bonded to the pile-surfuced
sheet for example by means of a suituble adhesive, or
(where they are thermoplastic) by softening the pile fi.
brils by the uction of heat or solvent und cuusing the
softened fibrils to adhere to the sccond sheet: alterna-
tively or in addition the second sheet itself muy be ren-
dered adhesive to the pile surfaced sheet, for example
by melting if it is thermoplustic, It is not cssential thut
the second sheet be bonded to the pile-surfuced sheet
over a large area; thus it may be preferable for the sec-
ond sheet to be bonded to the pile-surfuced product
only at intervals, for example ot discrete spots or ulong
lines, e.g. ulong the edges of the sheets, Where the pile
is of u thermoplastic materinl,und bonding is by local
heat welding in which the polymeric materiul forming
the pile is melted und pressed nguinst the second sheet
to which it bonds, such bonding will result in collupse
of the pile locally, that it where softening of the pile
with consequent adhesion occurs, but such collupse
will be localised so that general collapse of the pilc docs
not oceur, The laminated structure so obtuined com-
prises two substantinlly continuous shects or lnminuc
bonding an Interlayer comprising u plurality of fibrils
udhering to at least one of the said continuous sheets,
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etc. In addition, if the outer sheets are of heat-scaluble
plastics material, pieces may be joined by heat sealing
outer sheet to outer sheet, Alternatively, use may be
made of the heat-scaling properties of the polymeric
muterial forming the pile as hereinafter described.

Methods of making pile-surfuced sheet materials suit-
able for use as puckaging in accordunce with the pres-
ent invention have been mentioned ubove, c.g. those
described in our earlier co-pending applications, Par-
ticularly preferred are the methods which comprise the
steps of interposing a softened or heat-softenable filu-
ment-forming material between a foundation sheet and
a heated surfuce, holding the sheet against the softencd
polymeric material und the heated surface (optionally
by pressure from a resilient surfuce) wherebhy bonding
of the polymeric materiul to the sheet and adhesion of
the polymeric materiul to the heated surfuce occurs,
parting the sheet and the polymeric material from the
heated surfuce to form fibrils, filaments or tufts, cool-
ing the surfuce of the sheet distunt from (i.c. the side
away from) the heated surfuce and disjoining the fi-
brils, filaments or tufts so formed from the heated sur-
fuce.

Preferred fibril-forming polymeric materials which
may be cmployed in the production of a pile-surfaced
product for use uccording to the present invention in-
clude addition polymers, for exumple, polymers and
copolymers of cthylene, propylene, butadiene, vinyl
chloride, vinyl acetute, vinylidene chloride, acryloni-
trile und styrene und condensation polymers, for exim-
ple polyumides und polyesters, e.g. of glycols and uro-
matic dicarboxylic acids. Blends of filament-forming
polymeric muteriuls may also be used.

As exumples of specific thermoplastic polymeric mu-
teriuls thut may be employed we may mention polyeth-
ylene, polypropylene, nylon, polycthylene terephthal-
ute and polyvinyl chloride. ‘

For reasons of cost, the particularly preferred poly-
meric materiul is low-density polyethylene, or blends of
low-density polycthylene with bituminous materiul or
with thermoplustics scraps,

Our co-pending British - Put. applications Nos.
12336/71 und 28206/71 describe the preparation of
pile-surfuced products having u pile of thermosetting
polymeric materiul; the plle-surfuced sheet materials of
those upplicutions may be employed as packaging ma-
terials as herein described,

The pile is preferably dense (that is, has a large num-
ber of fibres or fibrils per unit arcu), strong und resil-
fent, although tho actunl density, strength und resil-
lence of the pile will be sclected in the light of the in-
tended use of the puckaging. Production of a wide
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range of piles having suitable properties can be effected
using the previously described processes with selection
of appropriate materials,

The foundation sheet muy be of any suitable mate-
" rinl, It may be of u nutural or synthetic materiul, As an
exumple of a nuturul materiul we may mention reg.
nerated cellulose (e.g. “*Cellophine™). Synthetic mate-
rials from which the shect muy be made include for cx-
ample those described above us ‘being suituble for use
as polymeric materials for the production of a pile.

Other materinls from which the sheet muy be made
include metal, for exumple aluminum, mesh or folls,
woven or non-woven textiles und luminutes of two or
more layers. Preferably, however, the foundation sheet
is of puper, which may be newsprint, light, or heavy-
duty wrupping puper, kruft paper, or flexible card-
bourd. There should preferubly be good bonding be-
tween the polymeric material and the sheet, and highly
sized glossy pupers may not be suituble s sheet materi-
als becuuse of difficulty of bonding the highly gluzed
surfuce on the polymeric material, Pupers which are
gloxsy on one side only muy be suituble provided that
the polymeric materiul is upplicd to the non-glossy side.
Laminuted of couted pupers may be used, and in partic-
ular a puper couted on one side or both sides with a
suituble polymeric muterial may be used, which may
climinate the need for u separate supply of polymeric
materiul in the pile forming process. The use of a puper
having a polymeric couting on the side away from the
pile may he advantageous also in that it may impart
wirter resistunce to the packaging. or it may have desir-
uble aesthetic or other properties. In general, of course,
the materiul employed in making up the packuging will
be selected in the light of its intended use, Thus for
packuging und carrying heavy items a flimsy muterial
would not be used.

Particularly suitable for certuin applications may be
packuging comprising sheet materials consisting of a
pile surface attached to o foam, convenlently u polyure-
thune foam, (which muy be rigid but preferubly is flexi-
ble) foundation layer, of the order of 1 to 10mm or
muore thick, ’ :

One embaddiment of the invention s iltustrated in
FIGS. 2 to 6, 12 andd 13 of the attuched drawings which
relute particularly to bag or envelope-like containers
but lusteate the principle of the invention generally,
FIG. 7 shows the use of pile-surfuced materiul us insu-
lunt.for pipes, und in FIGS. 8-11 the pile-surfuced ma-
terful is employed ax bottle sepuruting purtitions, All
such applicutions ure contemplated and covered herein
by the term “puckuging™,

F1G. 1 shows in perspeetive u portion of pile-surfuced
materind comprising o foundution sheet 1 and pile 2.

FI1G. 2 shows in plan u flat blunk cut to shupe from
a plece of materiul us shown in F1G. 1. AA is a fold line
about which the blupk muy be folded to the shupe
shown in FIG, 3 (a section along the tine BB’ i shown
in FIG. 4), which may then be folded along line CC”,
When the pile is of thermoplastic matertul it may con.
veniently be heat welded to effect adhesion of the sides
of the muterinl o u bug form as shown in FIG, 8, Thus,
in FIGS. 3 und 4 regions 2 ure exposed pile surfaces,
und region 3 is u weld line where the pile hus collupsed.
Similarly reglons 4 are weld lines in FIQ. 8,

1t will be appreciuted that the product shown in FIG,
3 need not undergo further folding, but muy provide o
simple pile lined bug merely by sealing of a third side,
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in which case, of course, one or'both of the extended
pile surfuced regions 2 may not be necessary.,

A bug shaped container obtained as illustrated in
FIGS. 2-8 muy find application as a heat-insulating
contuiner, for example for frozen food, ice cream etc.
or. for hot fouds, as, for example “take-out” conve-
nience foods. They may also find application as padded
containers, c.g. envelopes, for the packaging and trans-
portation of books and the like, and also, where the pile
is of un appropriate thickness and resilience, of more
fragile articles for exumple glass bottles, samplo tubes,
wutches und eloctronic und enginocring equipment,
Envelopes may be provided with u flup and a closure
meuns of an appropriate kind for example as illustrated
in F1G. 6, thereby giving padded closable envelopes.

In another embodiment a bag or envelope has walls
which comprise a laminate construction in which the
walls have an inner und outer sheet component be-
tween which extends a pile; the inner sheet, or liner, is
of thermoplastic material, and the components of the
laminute ure bonded together by heat welding whereby
by melting of the thermoplastic sheet, and/or the pile
if it ulso is thermoplustic, the sheets arc joined together.
The materiuls employed must of course, be compatible,
i.e. they should be capuble of being heat welded to-
gether,

One method of making o bug having such a thermo-
plastic lining component is us follows;

A four luyer sundwich was formed comprising two
rectungulur picces of 0.075 mm thick, low density poly-
cthylene sheet interposed between two similarly sized
rectangulur pieces of o pile surfuced sheet material, the
pile on which extends towards the polyethylene sheet,
The pile surfuced sheet material was stout kruft paper
having, as u couting on one of its surfuces, u multiplicity
of fibrils of low density polyethylene, the fibrils having
an average length in the range 3-6 mm. A continuous
weld was formed around three edges of the sundwich
by heating and pressure, so that the pile melted und
bonded to the polycthylene liner, leaving o fourth edge
open to allow introduction of an article between the
polymeric sheets. Welding, may of course follow intro-
duction of the article between the sheets und the weld
puttern may be such that the article is retained thereby
between the sheets.

Thus, for example, in an alternutive method, a four
luyer sundwich is formed as ubove, an article inserted
between the polymeric sheets and the four layers
welded together in a loculised area extending along the
whole of the perimeter of the sundwich. In this way the
article is encupsuluted by an air- and water-tight enve-
lope.

In u further method, cach of the walls of the bag is
produced separately by welding o polymeric sheet and
a pile-surfuced sheet materinl together in localised ar-

‘eus, Two such walls arranged in superimposed relution-

ship with the polymeric sheets adjucent one unother ure
then welded together in loculised urcas preferubly
around a substantiul proportion of the perimeter of the
walls. Aguain u portion of the perimeter of the walls is
not welded so ullowing an article to be inserted into the
envelope,

The puckuging of the invention may tuke shapes
other than bugs or envelopes, for example cylindricul
tubes, which muy be useful as lagging for hot pipes,
holders for gluss bottles etc. FIG. 7 shows u pipe lugged

— .'
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by u tube formed from 1 laminated sheet obtuined as
described above,

The material, in either the pile-surfaced form or pref-
crably in double-layer “enclosed pile” form, may be
fabricated into dividers for use as partitioning in crates
or cartons intended to hold a number of bottles, glasses
or other fragile articles. Bottle dividers are normally
made by assembling a number of pieces of cardboard
or other stiff material of the shape shown in FIG. 8, and
enguging the slots together 3o as to build up a structure
us shown in FIG. 9. Bottle dividers muy be formed from
pile-surfuced ‘material stuck together foundution sur-
fuce to foundation surfuce, giving u construction shown

N
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in plan view in FIQ. 10, Alternatively, materiul with un

inner pile layer and two outer continuous sheets may be
employed; preferably the cdges of the laminate will be
heat-sealed. The construction is shown in plan view in
FIG. 11 with the heat-sculed cdges marked 8.

Further exumples, describing also preparation of the
pile surfuced material, are as follows:

A sheet of brown wrapping paper, 90 gm=?, was fed
into u Koduk 15 TC gluzing muchine with a hot roll at
150°C und a layer of polycthylene film (two piles ecach
S0ym thick) wus fed at the same rate between the
paper and the hot roll. The contact time of the puper
and film on the hot roll was approximately 30 seconds
and during this time the paper and film were held in
contict with the hot roll by pressure applied to an end-
less belt of resilient materinl. The paper shect was
parted from the hot roll und a blust of air directed at the
side of the sheet nearest to the hot roll. The product
was o sheet of puperhaving firmly bonded to it u soft
pile of polycthylene fibrils approximately § mm long.

A sheet of the material was fabricated into a bag by
the method described and illustrated in FIGS. 2-8,

A quilted product having the aforementioned lumi-
nuted structure wus obtained as follows:

A sheet of woven nylon textile matefial having u pile
of low density polyethylene fibres of averuge length
ubout 1.5 cm was folded so that the fibres were sund-
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6
wiched between the nylon sheet, the edges were heat
sealed to produce a sandwich comprising two outer
sheets of nylon material with an inter-layer of polycth-
ylene pile.

Welding of the polyethylene pile inter-layer along in-
tersecting lines produced a product having a typical
quilted appearunce. This welding was effected by press-
ing the luminate between platens heated to a tempera-
ture of about 120°C. The platens hud a pattern of
matching ridges on both surfaces, whereby: linewise
welding together of the nylon sheets occurred by melt-
ing of the polyethylene.

The quilted product could be employed for furniture
covering, gurments, bed covery, in addition to their use
us puckuging or protective materials,

In a further embodiment an insulating bag was madc
having walls each consisting of a laminate comprising
two outer sheets of HD polyethylene scparated by an
inter-layer of pile, the bug being formed by folding the
lauminate as described with reference to FIG. 3. In un
alternative embodiment the laminate was formed into
& tube, sealed with one longitudinal scal, Bag scctions
of uppropriute length were then cut off from the length
of tube so formed, und the tube flattened und sealed to
close off the bottom,

What we claim is:

1. Luminur packuging comprising u first layer consist-
ing of u bucking' material heut bonded to a pile of ther-
moplustic material by means of suid thermoplastic lam-
inuted to o second luyer also consisting of backing ma-
terial heat bonded to u pile of thermoplastic material by
meuns of said thermoplustic said luyers being honded
with the pile surfuces adjucent cach other.

2, Luminar packuging according to claim 1 in which
said first and second layers are laminated over only cer-
tain selected arcas.

3. Luminar puckaging according to claim 1 in which
the first and second layers are laminated by heat bond-

ing of the thermoplustic material,
L ] * ] ]




