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3,906,128 

PACKAGING WITH INTERNAL, PLE 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, 5524,1170,55242/70, 55243/70, 
6l32470, 61325||70, 6132670, 12336/7, and 
28206/71 describe methods for production of pile 
surfaced shect materials, 
The pile surfaced sheet material employed according 

to the present invention comprises a foundation sheet 
which may be sent-rigid or rigid, but proferably is flexi 
blo Ric shoot bong continuous, porous or perforated 
and having on at least one of it nurface a pilo compril 
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in one method of fabricating packaging having a lam 

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 surface 
which could easily become soiled or damp. They may 
be fabricated into bags, envelopcs, carton liners or the 
like by techniquos well known in the art; for cxample 
plucon of the material may be cut and folded (with ot 
without caling along the odgos), and they may be 

ing a plurality of fibres or fibrils of synthetic polymeric 5 joined together by adhesives, adhesive tapes, stuples, 
material, preferably of average length of the order of 1 
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.e., dense) pile of fibre lengths 
averaging greater than about 5 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-absorbing or thermal insulating 
materials, and to this cnd thcy may be fabricated into 
packaging devices including, for example, bags, cnvel 
opcs, cartons, separatos and the like having mechanical 
shock-absorbing or heat insulating properties, 
Accordingly, the present invention provides packag 

ing capable of affording mechanical and/or thermal in 
sulation which comprises pilc surfaced sheet muterial 
having a foundation shect at least one of the surfaces 
of which currick a pile having a plurulity of fibres or fi 
brils of synthctic polymeric matcrial. 
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In one embodiment the packaging takes the form of 
a bag comprising the pile surfaced shect materials dc 
scribed above. 
Preferably thc pile surfaced shect muterial forms part 

of a "laminate" construction. This may be obtaincd for 
cxample by the upplication to the pile surface of a sec 
ond shect of appropriute material; this sccond sheet 
may itsclf have a pilc surface, the pile being disposed 
towards or away from the pilc of the first shect. 
This sccond sheet may be bonded to thc pilc-surfaced 

shcct for cxamplc by means of a suitable adhesive, or 
(where they arc thermoplastic) by softening the pile fi 
brils by the action of heat or solvent and causing the 
softcned fibrils to udhcre to the sccond chect; altcrnu 
tively or in addition the second sheet itself may be ren 
dcred adhesive to the pile surfaced shect, for cxample 
by mcling if it is thermoplastic, it is not essential that 
thc sccond shect be bonded to the pilo-surfaced shect 
over a large arca; thus it may be preferable for the sec 
ond shcct to be bonded to the pile-surfaced product 
only at intervuls, for example at discrctic spots or along 
lincs, e.g., along the edges of the sheets, Whcre the pilc 
is of a thermoplastic material, und bonding is by local 
hcat wolding in which the polymeric muteriul forming 
the pile is meltcd and pressed ugainst the second shoct 
to which it bonds, such bonding will result in collapse 
of thc pile locally, that it whcro oftening of the pile 
with conscquicnt adhesion occurs, but such collapse 
will be localised so that general collapse of the pile docs 
not occur, The laminated structure so obtaincd com 
prises two substantially continuous shoots or laminac 
bonding an interlayor comprising a plurality of fibrils 
adhering to at lcast one of the said continuous shoots, 
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etc, ln addition, if the outcr sheets are of heat-scalable 
plastics material, pieces may be joined by heat sealing 
outer shect to outer sheet, Alternatively, usc may he 
made of the heat-scaling propertics of the polymeric 
muterial forming the pilc as hereinafter described, 
Methods of making pile-surfaced sheet materials suit 

able for use as packaging in accordance with the pres 
ent invention have becn mentioned above, e.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 fila 
ment-forming material between a foundation sheet and 
a heated surface, holding the sheet against the softened 
polymeric material and the heated surface (optionally 
by pressure from a resilient surfacc) whereby bonding 
of the polymeric materiul to the sheet and adhesion if 
the polymeric matcrial to the hcatcd surface occurs, 
parting the shect and the polymeric material from the 
hcuted surface to form fibrils, filaments or tufts, coil. 
ing the surface of the sheet distant from (i.e. the side 
away from) the hcated surface and disjoining the fi 
brils, filamcnts or tufts so formed from the heatcd sur. 
fice. 

Preferred fibril-forming polymeric materials which 
may bc cmployed in the production of u pile-surface (l 
product for uscuccording to the present invention in 
clude uddition polymers, for cxumple, polymers and 
copolymers of cthylene, propylene, butadiene, vinyl 
chloridic, vinyl acctute, vinylidenc chloride, acryloni. 
trile and styrene and condensation polymers, for exam. 
plc polyumides und polyesters, c.g. of glycols and aro. 
matic dicarboxylic acids, Blends of filament-forming 
polymeric mutcrials may also be used, 
As cxamplcs of specific thermoplastic polymeric ma 

terials that may be employed we may mention polyeth 
ylene, polypropylenc, nylon, polycthylene tercphthal 
ute and polyvinyl chloride, 
For reasons of cost, the particularly preferred poly. 

mcric matcrial is low-density polyethylene, or blends of 
low-density polycthylcne with bituminous material or 
with thermoplastic scraps, 
Our co-pending British Put, applications Nos. 

12336/71 and 28206/71 describe the preparation of 
pile-surfaced products having a pile of thermosetting 
polymeric matcrial; the pitc-surfaced shcet materials of 
those applications may be employed as packaging ma 
terials as hercin describcd, 
The pilc is preferably dense (that is, has a large num 

bcr of fibros or fibrils per unit arca), strong and resil. 
ont, although the actual density, strength and rosil 
icnco of the pile will be sclected in the light of the in 
tended use of the packaging. 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 shect may be of any suitable matc 

riul, it may be of a natural or synthetic material, As an 
example of a nutural materiul wo may mention reg 
nerated cellulosc (e.g. "Cellophanc"), Synthetic matc 
rials from which the sheet may be made include for cx 
ample those described above ushcing suitable for use 
as polymeric muterials for the production of a pile, 
Other muterials from which the shcct muy be made 

includu metal, for oxumple alumitum, mosh or fulln, 
woven or non-woven textile und luminute of two or 
more layers. Preferubly, however, the foundution sheet 
is of puper, which may be newsprint, light, or heavy 
duty wrapping puper, kruf paper, or flexible card 
board, There should preferably be good bonding be 
tween the polymeric muterial und the shcet, and highly 
sized glossy pupers may not be suitable as shect materi 
als because of difficulty of bonding the highly glazed 
surface on the polymeric material, Pupers which are 
glossy on one side only may be suitable provided that 
the polymeric muterial is applied to the non-glossy side. 
taminated or couted pupers may be used, and in partic 
ular a paper coated on onc sidc cir both sides with a 
suitable polymeric muterial may be used, which may 
eliminute the necd fir u separate supply of polymeric 
material in the pile forming process. The use of a paper 
having a polymeric couting on the side away from the 
pile mily he advantugenus also in that it muy impurt 
water resistance to the puckaging. or it may have desir 
ahle ucsthetic or other properties. In general, of course, 
the mitteriul cmployed in making up the puckaging will 
he selected in the light of its intended use. Thus for 
nickaging und carrying heuvy items in flimsy material 
wuld not his used. 

Particularly suitable for certain applications may be 
pickaging comprising kheet materials consisting of a 
pile surface attached to a fum, conveniently a polyure 
thine foam, (which may he rigid but preferuhly is flexi 
hle) fundation layer, of the order of to 10mm or 
nitru thick. 
One unhttimunt if the inventin is illustrated in 

FIGS. 2 to 6, 12 and 13 of the attachcd drawings which 
relate particularly tub hug or envclope-like containers 
but illustrate the principle of the invention generally, 
Flci. 7 show the use (if pile-surfaced material as insu 
lunt for pipes, and in FIGS. 8-11 the pile-surfaced mil 
terial is employed as bottle repuruting partitions. All 
such tipplications are contemplated and covered herein 
by the term "packaging". 
FIC, 1 shows in perspective a portion of pile-surfaced 

maturial comprising a fundation shuct and pile 2. 
FIG. 2 show in plan a flat hlank cut to shupe from 

a piece of muterial as shown in FIG, . AA'is a fold line 
about which the blank may be folded to the shupe 
shown in FIO, (a section along the line BB' is shown 
in FIG, 4), which may then he folded along line CC'. 
When the pilo is of thermoplastic materiul it may con 
veniently be heat welded to cffect adhesion of the sides 
of the muterial to a bug form as shown in FiO, S, Thus, 
in FGS, 3 and a regions 2 arc. cxposed pile surfaces, 
and region 3 is a weld ling where the pile has collapsed, 
Similarly regions 4 aro wold lines in FIO, S, 

it will be approclutcd that the product shown in Fic, 
3 necd not undergo further folding, but may provide in 
simple pilc lined bug mercly by sculing of a third side, 
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in which case, of course, one or both of the extended 
pile surfaced regions 2 may not be necessary, 
A bug shaped container obtaincd as illustrated in 

FIGS, 2-5 may find application as a heat-insulating 
container, for cxample for frozen food, ice cream ctic, 
or for hot foods, 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 an appropriate thickness and resilience, of more 
frugilo articles for examplc glass bottles, samplo tubes, 
watchen Land electronic and engincoring cquipment, 
Envelope may be provided with a flap and a closuro 
means of an appropriate kind for example as illustrated 
in FIG, 6, thereby giving padded closable envelopes, 

In another embodiment a bug or envelope has walls 
which comprise a laminate construction in which the 
walls have an inner and outer sheet component be 
tween which extends a pile; the inner shect, or liner, is 
of thermoplastic material, und the components of the 
luminute archonded together by heat welding whereby 
by melting of the thermoplastic sheet, and/or the pilc 
if it also is thermoplastic, the sheets arc joined together. 
The muterials employed must of course, be compatible, 
i.e. they should be capable of being heat welded to 
gether. 
One method of making a bug having such a thermo 

plastic lining component is us follows: 
A four luyer sandwich was formed comprising two 

rectangular pieccs of (),075 mm thick, low density poly 
ethylene sheet interposed between two similarly sized 
rectingular pieces of a pile surfuccd shect material, thc 
pile on which extends towards the polyethylene sheet. 
The pile surfaced sheet material was stout kraft paper 
having, as a cotting on one of its surfaces, a multiplicity 
of fibrils of low density polyethylene, the fibrils having 
in average length in the range 3-6 mm. A continuous 
wild was formed around three edges of the sandwich 
by heating and pressure, so that the pile melted and 
bonded to the polyethylene liner, leaving a fourth edge 
(pen to allow introduction of an article between thc 
polymeric sheets, Welding, may of course follow intro 
duction of the article between the sheets und the weld 
puttern may be such that the articlc is retainct thereby 
between the hects, 
Thus, for example, in an alternutive method, a four 

luyer sandwich is formed us above, an urticle inserted 
between the polymeric shects and the four layers 
welded together in a localised area cxtending along the 
whole of the perimeter of the sandwich, in this way the 
article is cncapsulated by an air- and water-tight cnve 
pe. 
in a further method, each of the walls of the bug is 

produced separately by welding a polymeric sheet and 
a pile-surfaced shect muterial together in localised ar 
cus, Two such walls arranged in superimposed relation. 
ship with the polymcrite shccts adjacent one another ure 
then welded together in localised areas preferably 
tribund a substantiul proportion of the perimeter of the 
walls, Again a portion of the pcrimeter of the walls is 
not welded to allowing an articlc to be inserted into the 
cnvelopc, 
The packaging of the invontion may take shupcs 

other thun bugs or onvolopes, for example cylindrical 
tubes, which may be useful as lugging for hot pipcs, 
holders for glass bottles ctc. FIG. 7 shows a pipelagged 

la 
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by a tube formed from 1 laminated sheet obtained as 
described above. 
The material, in cither the pile-surfaced form or pref. 

erably in double-layer "enclosed pile" form, may be 
fabricatcd into dividers for use as partitioning in cratics 
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 
engaging the slots together so as to build up a structure 
as shown in FG, 9. Bottle dividers may bc formcd from 
pile-surfaced matcrial stuck together foundation sur 
fico to foundation surface, giving a construction shown 
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in plan vicw in FIO, 10. Alternatively, matcrial with an 
inner pilc laycrand two outcr continuous shects may be 
employed; preferably the cdges of the luminate will be 
heat-sealed. Thc construction is shown in plan view in 
FIG. 1 with the heat-scalcd cdges marked 5. 
Further cxamples, describing also preparation of the 

pile surfaced material, arc as follows: 
Ashcct of brown wrapping paper, 90 gm, was fed 

into a Kodak STC glazing machine with a hot roll at 
150°C and a layer of polycthylcnc film (two piles each 
50m thick) was fed at the same rate between the 
puper and thc 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 
contact with the hot roll by pressure upplicd to an cnd 
lcss bclt of resilient matcrial. The paper shect was 
parted from the hot roll and a blast of air directed at the 
side of thc shect nearest to the hot roll. The product 
was a sheet of puperhaving firmly bonded to it a soft 
pile of polyethylcnc fibrils upproximatcly 5 mm long. 
A sheet of the material was fabricated into a big by 

thc method described and illustrated in FGS, 2-5. 
A quiltcd product having the aforcmentioned lumi 

nutcd structurc was obtained us follows: 
Ashcet of woven nylon textile mutefiul having upilc 

of low density polyethylcnc fibres of average length 
about 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 
shcets of nylon material with an inter-layer of polyeth 
ylenc pilc. 
Welding of the polyethylene pile inter-layer along in 

tersccting lines produced a product having a typical 
quilted appearance. This welding was effected by press 
ing the luminate between platens heated to a tempera 
ture of about 120°C. The platens had a pattern of 
matching ridges on both surfaces, whereby linewise 
welding togethcr of the nylon shects occurrcd by melt 
ing of tho polyethylcne, 
Tho quitted product could be employed for furnitute 

covering, garments, bcd covers, in addition to their use 
as puckaging or protective matcrials. 

in a further cmbodiment an insulating bug was made 
having walls each consisting of a laminate comprising 
two outer sheets of HD polyethylene separated by an 
inter-luyer of pile, the bag being formed by folding the 
luminate as described with reference to FG, 3. ln in 
alternative embodiment the luminate was formed into 
a tube, sealed with one longitudinal seal. Bug sections 
of uppropriate length were then cut off from the length 
of tube so formcd, and the tube flattened and sculed to 
close off the bottom. 
What we claim is: 
1. Luminur puckuging comprising first layer consist 

ing of a bucking material heut bonded to a pile of ther. 
moplastic matcrial by means of said thermoplastic lam. 
inated to a second layer also consisting of backing mu 
terial heat bonded to a pile of thermoplastic material hy 
mcans of said thermoplastic said luyers heing honded 
with the pile surfiices adjucent each ther. 

2. Luminar packaging according to claim 1 in which 
said first and second tuyers ure liminated over only cer. 
tain kelccted areas. 

3. Luminur packaging according to claim in which 
thc first and second layers are luminated hy heat bond. 
ing of the thermoplastic material. 
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