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CHEMICAL   accurately machined rolls is required and INDUSTRIES  LIMITED,
of  Imperial  that the techniques cannot satisfactorily be Chemical House,
Millbank, London SW1P  used to produce short piles since the shallow  50
3JF,a British Company do hereby declare the  cavities required for short
pile would tend 5  invention, for which we pray that a patent  to be
clogged with thermoplastic material. may be granted to us, and the method
by  Furthermore, the nature of the pile (ie. the which it is to be
performed, to be particularly  fibril density and length) depends upon the
described in and by the following statement:-  depth and size of the
cavities so that only  55 The present invention relates to improve-  one
type of pile may be obtained using one 10   ments in or relating to the
production of  particular roller. It has also been proposed pile surfaced
materials,                   that in techniques of this type the thermo- It
has already been proposed to produce  plastic material which is drawn into
fibrils a pile on the surface of a synthetic polymeric  is cold drawn and
oriented and it has been  .60 thermoplastic material by pressing the
material  suggested that the material be stripped from 15        against
the surface of a heated roll and  the heated cavited roll over a circular
rod so separating the material from the surface while  that the polymer is
pulled from the cavities cooling the material to below its softening  in
the roll. However, in this technique using point. In this way fibrils are
drawn out from   a cavited roller the angle at which the mater-  65 the
surface of the sheet and the cooling action  ial moves away from the roller
makes little 20  ensures that the major part of each fibril  difference to
the density of the pile. An ob- remains integral with the thermoplastic
mater-  ject of the present invention is to provide ial. In the preferred
mode of operation of  a wide range of pile surfaces and the in- this
technique cold air or another cooling  vention relates to a process in
which a pile  70 medium is blown into the nip formed between  surface is
produced by holding a thermo- 25  the heated roll and the thermoplastic
material  plastic material against a substantially smooth as the
thermoplastic material separates from   surface held at a temperature above
the melt- the roll. It has also been proposed to feed  ing point of the
thermoplastic material. Under the thermoplastic material to the roll as a
these circumstances the thermoplastic material  75 sheet and to feed a
backing material with  melts and adheres weakly to the surface so 30  the
thermoplastic material in such a way that  that as the polymer is separated
from the sur- the thermoplastic material and the backing  face fibrils of
the molten polymer are drawn material bond together under the influence
out. Thus, in our process fibrils are formed of the heated roll. Such
techniques and/or  between the surface and the thermoplastic  80
modifications thereof are described in UK   material rather than within
cavities formed 35  specifications 1115927, 1139165, 1334672 and  in the
surface of a roll. Such a process is 1399821. UK specification 1384707
describes  already known from UK patent specifications the production of
pile surfaced material from   1378638, 1378639 and 1378640, but objects
incompletely polymerised material,         of the present invention are to
improve both  85 In some of the previous proposals such as  the uniformity
of pile produced by this type 40  UK specification 1169621 a pile surface
is  of process, to allow uniform piles to be pro- produced by forcing a
thermoplastic material  duced at higher speeds than has hitherto into
cavities in the surface of a roll and  been possible and to provide a
versatile pro- then separating the sheet from  the roll so  cess which may
readily be adapted to pro-  90 that the thermoplastic material that has
been duce varying types of pile. 45 forced into the cavities is drawn into
fibrils.    The length of the individual fibrils pro- This type of process
suffers from  the dis-  duced by our process depends upon the length
advantage that expensive equipment having  that can be drawn out from the
sheet before    2                                          1,451,311
2 the fibrils break and also the position at which  ial against a
substantially smooth surface held the fibrils break. Both these factors
depend on  at a temperature which melts the thermo- the path the material
takes as it separates  plastic material and withdrawing the thermo- 



from  the roll and the rate at which the  plastic from the surface. 5
material moves away from the surface of the      According to the present
invention we pro-  70 heated roll and the cooling that is achieve    vide a
process for the production of pile sur- The length of the fibrils that are
produced  faced materials which comprises the steps of depends upon the
path the material takes  interposing a thermoplastic material between as it
moves away from  the heated surface.  a backing and a substantially smooth
heated 10   The fibrils will begin to drawn out at the  surface, holding
the  backing  against the  75            l0 point where the thermoplastic
material first  thermoplastic material so that the bonding moves away from
the heated surface and will  of the backing to the thermoplastic material
break off at the point where the speed and  and adhesion of the
thermoplastic material to direction of the material and the temperature
the heated surface occurs, parting the thermo- 15   of the fibril prevents
further stretching. In  plastic material from the heated surface over  80
15 addition since the surface of the roll is at a  a bar so that fibrils
are drawn out from the temperature above the melting point of the  a
backing and a substantially smooth heated polymer it is important that
there be sufficient  surface and the backing, and hardening the cooling in
the area formed between the sur-  fibrils as they are drawn out by a stream
of 20   face and the sheet to prevent the fibrils be-  cooling fluid
directed against the heated sur-  85      20 coming totally welded together
under the  face at a position just beyond the point where influence of the
heated roll. For many appli-  the pile separates from  the heated surface
cations it is important to have a short pile  so that the fluid is
deflected into the space as this gives, improved abrasion resistance.
between the heated surface and the product. 25   It has however hitherto
proved difficult to    Preferably the substantially smooth heated  go
25 obtain a short uniform pile since if a sheet  surface is a roller which
is heated internally takes its natural unimpeded direction when  to a
temperature above the melting point of moving away from  a substantially
smooth  the thermoplastic material. It is to be under- heated roll the
distance between the sheet  stood that within this specification the term
30   and the roll gradually increases and the point  substantially smooth
includes surfaces which   95      30 at which the two separate varies thus
pro-  have a satin finish or have been shot or sand ducing a non-uniform
pile. Furthermore, the  blasted but excludes surfaces in which definite
restriction on the extent of cooling reduces  cavities are forned into
which the polymer the speed at which the process can be oper-  is forced to
form fibrils since with cavitied 35   ated.
rolls it is not possible to obtain the wide 100          35 The point at
which the material separates  range of pile types that can be achieved
using from  the heated surface and the path the  the present invention.
Examples of surfaces material will naturally adopt as it moves away  which
fall within  our definition  include from  a substantially smooth heated
surface  polished metal surfaces such as steel or chroe 40   depends upon
the position of the haul off.  and satin finish metal rolls and sand
blasted  105         40 If it is situated some distance from the sur-
metal rolls and the rolls may be coated with face the material adopts its
natural radius - adhesion modifying materials such as poly- of curvature
according to the position of the  tetrafluoroethylene. The means which
holds haul off and we have found that this natural  the thermoplastic
material against the heated 45   radius of curvature is generally too large
to  surface may conveniently be a pressure roll 110         45 allow the
material to move away from  the  or a belt although we prefer that the
thermo- heated surface sufficiently quickly to obtain  plastic material be
held against the roll by a satisfactory product. This is particularly  a
resilient means which allows a predetermined so when the thermoplastic
material is pro-  amount of compression as the material is 50   vided with
a backing material, particularly a  held against the heated surface. A
further  115        50 non textile backing material such as paper
possibility is that the thermoplastic material which is one of our
preferred backings as it  may be held against the heated surface by allows
easy handlability of the final product  the tension in the backing material
which and is cheap. In addition we have found that  bears against the
thermoplastic material to 55  if the material is withdrawn by a haul off
hold it against the heated surface. In this  120            55 means
situated some distaice from the heated  type of process the backing may
already be surface then the exact position where the  laminated to the
thermoplastic material or material leaves the surface tends to wander  may
become laminated thereto as the thermo- which produces a non-uniform
product.        plastic material melts during its contact with 60     The
present invention is therefore con-  the heated surface. We do however
prefer 125                60 cerned with a process for controlling and  to
use ancilliary means such as a roller or a improving the texture and
uniformity of the  belt. pile which is produced by a process in which
The material is cooled to ensure that the fibrils are drawn out from   a
thermoplastic  fibrils which are drawn out from   the sheet 65  material by
pressing the thermoplastic mater-  remain adhering to the thermoplastic
material 130        65   



2              3                                        1,451,311
3 and do not stick permanently to the heated   and thus a different pile
strucure may be surface. In addition it is important to have  achieved by
simply altering the distance of cooling to allow the process to be operated
the bar from the surface. It is important that at increased speeds, the
greater the speed used  the bar be rigid to ensure uniform  contact 5  the
greater the cooling needed for the pro-  between the sheet material and the
heated  70 duction of any particular type of pile. Our  roll. Accordingly,
the shape of the bar should preferred method of cooling is to use a jet  be
chosen to provide both the required path of cold air which flows into the
nip formed   of the sheet as it leaves the roll together between the heated
surface and the material  with the necessary rigidity. The bar is there- 75
10  as it moves away from  the surface, cooling   fore not necessarily of
circular cross-section.  75 should be uniform and thus the jet should
This particular process has the added advan- extend across the total width
of this nip.  tage that it is extremely versatile as not only We have found
that the actual direction of   may the pile be altered by varying the
distance the jet of cold air is important and it is  of the bar from  the
roll but considerable 80          15  also important to allow as free a
circulation   variations in product may be achieved by  80 of the air as
possible in the space between   altering the size and shape of the bar. In
a the heated surface and the material. Hence,  further embodiment the bar
may act as an in accordance with the present invention, cool-  air knife
which cools the thermoplastic mater- ing fluid preferably air is directed
against  lal, in this embodiment the bar is provided 85          20  the
heated surface at a position just beyond   with a slot or holes through
which cooling  85 the point where the pile separates from the  fluid such
as cold air may be directed onto surface in such a way that the jet is
deflected  the backing; this embodiment is described by the surface into
this space. We prefer   and claimed in our copending application that the
cooling air be directed from a narrow   04572/76 (serial no. 1451313) which
is a 90        25  slit orifice of width less than 1 and preferably
divisional application from this application   g0 less that i millimetre
under a comparatively    We have found that the process of the high
pressure. Thus the combination of the   present invention is versatile
because the tex- position and direction of the cooling jet and   ture of
the pile obtained on the surface of the path the material takes as it moves
away  the thermoplastic material may readily be 95         30  from  the
roll to a large extent determine   altered by changing the path of the
sheet of  95 the type of pile that can, be obtained at any   thermoplastic
material as it separates from particular operating speed. The thermoplastic
the heated roll, which may be achieved either material may also be cooled
from  the side   by varying the actual radius of the means furthest away
from the heated surface and in   which controls the radius of curvature of
the 35  one embodiment of the invention the radius  thermoplastic material
or by varying the dis- 100 of curvature of the material is controlled by
tance between the means itself and the heated hauling it away from the
heated surface over  surface. a suitably shaped bar and this may be inter-
We have found that in a process in which nally cooled.
the pile is formed against a substantially 105        40         The
optimum path that the thermoplastic  smooth surface there are several
factors which  105 material should adopt as it leaves the heated   effect
the speed at which a satisfactory pile surface depends upon the thickness
and nature  may be obtained. The optimum   conditions of the thermoplastic
material and the type  for the production of any one type of pile of
product required. We find however that  depend  upon  the particular
thermoplastic 45  for most products the path may be curved  material;
however for any given thermoplastic 110 and an initial radius of curvature
between material faster speeds may be obtained the 1* millimetres and 8
millimetres is particu-  higher the temperature of the surface provided
larly suitable, if the radius is less than about  that the pile is well
cooled as it is formed. I millimetre there is a danger that the product
Thus, subject to other process variations we 50  will be damaged; if
however the radius is  prefer that the material be drawn sharply  115
greater than about 8 millimetres the pile tends  away from the surface of
the heated surface to be long and weak; this embodiment is  leaving as
large a space as possible between described and claimed in our copending
appli-  the material and the surface so that a cooling cation 04571/76
(serial no. 1451312) which  fluid such as cold air be blown into this 120
55  is divided from  this application. We have  large space which allows
for good. circulation  120 also found that the path of the material may
and escape of the fluid. The space between best be controlled by hauling
the material off  the material and the heated surface depends around a bar
and in this way the path of  upon the path of the material and hence the
the material may be controlled either by  provision of a means which
controls and re 125         60 setting the bar at a predetermined distance
duces this radius of curvature and  allows  125 from  the heated surface or
by positioning the  greater production speeds to be used. We bar close to
the surface and selecting the shape  also find that production rates may be
further 



of the bar so that the material takes the  increased if the back of the
backing is cooled required path as it is hauled off over the bar.  as it is
parted from   the heated  surface. 130          65  Small variations in the
path of the material  Accordingly, where the means which controls  130    4
1,451,311                                         4 the radius of curvature
of the sheet of thermo-  of the cooling jet 10 above the bar 7 (Y in
plastic material as it moves away from  the   Figure 5) and the angle (0 in
Figure 5) heated surface is a rod around which the   which the coolant is
directed. However, we material is withdrawn we prefer that it be   prefer
that these variables be within  the 5   internally cooled and/or be of a
shape such  following limits,                           70 that it can
direct cooling gas such as cold     Xbetween 0.5and40millimetres air onto
the back of the web.                   Y between 10 and  20 millimetres
(the The preferred process of. the present inven-  negative value
indicating that the jet is tion has the added advantage that the pro-
below the top of the bar 7) 10 vision of the bar close to the heated
surface    8 between the thickness of the material  75 ensures that the
material always leaves the     passing through the gap between the roll
surface at the same position and without this   3 and the bar 7 and 25
millimetres greater control the point of separation tends to wander  . than
that thickness which can result in non-uriform pile.           [err] be
between -15 and 75[err] (the negative 15     The process of the present
invention is    value indicating that the cooling jet is direc-  80
illustrated by reference to the Figures 1 to    ted from below the level of
the top of the 5 of which Figures 1 to 4 accompanied the       bar 7).
Provisional Specification. Figure 1 shows a     All these variables
mentioned above may be film of thermoplastic material 1 and a backing
varied independently or together to produce 20   material 2 being fed to a
heated roll 3. The   a desired type of pile surface from any par-  85 film
is pressed against the heated roll by  ticular thermoplastic material as is
illustrated means of the continuous resilient belt 4 which  in the
accompanying examples. is driven by passage around rolls 5 and 6        In
our preferred  process the synthetic both of which are cold. The film and
backing   thermoplastic material is in the form  of a 25  material remain
dose against roll 3 until  and may be any of the well-known film  90
25 they pass through the gap defined between   forming materials. Examples
of suitable mater- the roll 3 and the guiding means 7. The mater-  ials
include polyolefines, particularly high and is then pulled. sharply away
from the roll  low density polyethylene, polypropylene and 3 by the haul
off rolls 8 and 9. In this way   olefine copolymers, polymers .and
copolymers 30 there is a wide angle between the material   of vinyl
chloride, polymers and copolymers of  95          30 and the roll which
allows good cooling due   styrene, plyesters and the various nylons. The to
the air jet 10 supplied from the nozzle 11.  choice of material will of
course depend on Figure 2 illustrates how the radius of curv-  the
particular type of product that is required ature of the web [err] is
controlled bY the   and the uses to which it is to be put. 35  guiding
means 7 compared with the situation      The product is provided with a
backing to  100                35 of Figure 3 when no guiding means is
used;  improve the stiffness and the handlability of Figure 3  does not
fall within the scope of  the product. The thermoplastic material may the
present invention.                      be laminated to the backing before
it is fed Figure 4 is an enlarged illustration of the  to the heated
surface or may be fed separately 40  part of Figure 1 where the material
leaves  to the heated surface and laminated to the  105             40 the
heated surface and is included to show   backing by the heat and pressures
generated which angles are referred to herein as the  during our process.
Alternatively, the material take-off angle and the haul off angle. Angle
may be applied as powder or granules to a A being the take-off angle and B
the haul  backing which carries the material into con- 45  off angle.
tact with the heated surface where it is fused  110        45 Figure 5
which accompanied the Complete into a substantially continuous layer. The
Specification is a further enlarged illustration  choice of backing
material will depend upon of the part of Figure 1 where the sheet  the
desired nature of the product but we leaves the heated surface showing in
more  prefer for economic reasons that the backing 50  detail the
construction of the bar 7 and the  -be paper. The use of paper as a backing
115         50 air jet 11 together with details of the direc-  presents
problems as compared with meshed tion of the air jet; the material is
omitted  backings such as fabrics and open-celled foams from  this Figure
to allow the other dimen   since the surface of the paper has few points
sions to be more clearly illustrated. Figure 5  at which it can key to the
thermoplastic 55  shows a heated roll 3 against which the  material and
thus it is more difficult to achieve  120        55 thermoplastic material
may be urged and a  a good bond. Furthermore, when using an bar 7 around
which the material may be  open mesh backing such as a fabric the mater- 



hauled away from   the heated roll and a  ial may be effectively cooled
from  the back cooling jet 11 which directs a coolant between  which is not
so with paper backing. Thus, 60  the roll 3 and the bar 7. The types of
pile  when using paper as a backing the material  125 that may be obtained
using this process depend  must be cooled from  the front as it separates
upon the distance between the bar 7 and the  from the surface and the more
effective the roll (8 as shown in Figure 5), the distance  cooling the
higher the speeds that may be between the cooling jet and the tangent to
used. Our preferred method of cooling is to 65  the roll (shown as X in
Figure 5), the height  blow cold air into the gap between the heated   130
4            5                                        1,451,311 surface and
the thermoplastic material and   not so high that the thermoplastic is
adversely thus good circulation and escape of the cooling   affected the
higher the temperature the higher air is important for high production
rates  the production rates that may be used. We and thus the techniques of
the present inven    have found, for example, that roll surface 70
5   don are most useful when paper is used as  temperatures between
200[err]c and 220[err]C are  70 a backing. Polyethylene and paper is a par-
particularly suitable when processing low den- ticularly suitable
combination from which to  sity polyethylene at speeds up to 3 metres/
produce backed pile surfaced products and   minute. The higher the roll
temperature and the feedstock may be separate sheets of paper  production
speed the greater the need to con- 75         10   and polyethylene or
polyethylene coated paper.  trol the path of the material and cool the  75
When the backing material is paper we prefer  fibrils effectively to ensure
that they separate that the sheet be withdrawn from the heated   from the
heated surface at the desired point surface over a bar having a radius of
curva-  to give the required pile length. In addition ture between 1[err]
millimetres and 5 millimetres.  with processes operating at these
temperatures 80          15   In particular when using polythene of one
we prefer to cool the back of the web as it is  80 thousandth  inch  thick
laminated  to  Kraft  withdrawn from the roll surface even when paper of 50
gram/sq. metre we prefer that  using a backing such as paper which has a
the radius of curvature be about 2 millimetres.  low porosity. We have
found that this back We have found that the techniques of our  cooling
improves the abrasion resistance of 85          20   invention are
especially useful in the produc-  the pile and we particularly prefer to
draw   85 tion of paper backed products and the product  the web away from
the roll over a suitably obtained has a uniform pile and the fibrils
shaped internally cooled bar. are of a lamella structure rather than being
The  thermoplastic  material  should  be formed from  individual fibrils.
pressed against the heated surface and we 90        25    As previously
mentioned the heated surface  have found that this may best be achieved
90 is conveniently a roller which may be polished,  using either a backing
roll or a supporting satin finished  or sand blasted, the surface may
bet. For example, the  thermoplastic material also be coated with material
such as poly-  may be passed through the nip formed be- tetrafluorethylene
which modifies the adhesion  tween two rolls one of which is heated. We 95
30   properties of the roller surface. The cooling   prefer that whatever
backing is used it is  95 is necessary to ensure that the fibrils that
resilient, and find that a rubber covered roll are drawn out by the heated
surface remain  or a resilient belt is particularly useful. If integral
with the thermoplastic material rather  desired, the backing material may.
be foamed, than sticking to the heated surface and may  for example,
polyurethane foam  which will 35   readily be achieved by directing a blast
of  provide the necessary resilience during pro-  100 cooling fluid,
particularly cold air into the  cessing. I          nip formed between the
heated surface and        It is important that the pile be cooled as the
thermoplastic material as it leaves the  it separates from  the
substantially smooth surface. However, we have found  that in  heated roll
to ensure that once the fibrils have 1O5          40   order to achieve the
necessary cooling particu-  been drawn out from the bulk of the thermo-
105 larly when producing a paper backed poly-  plastic they remain integral
therewith. We ethylene pile  surfaced  material the  angle  prefer to cool
by directing a jet of cold air between the material and the tangent to the
into the nip between the roll and  the thermo- heated surface at the point
where the material  plastic as it is separating therefrom. For high 45
leaves the roller (known as the take-off angle)  speed processing the
cooling should be effec- 110 should preferably be between 10[err] and 70
tive as possible and thus it is important that preferably between. 25 and
50[err] to allow  the coolant be as free as possible to circulate the
cooling air to reach the point where the  in the gap between the roll and
the web. We material separates from   the heated surface  have found that
the most effective cooling is 115          50   to achieve an acceptable
pile at high produc-  achieved if the jet itself is some distance away  115
tion speeds and thus this is also dependent  from   the space and   the
coolant deflected on suitable control of the path of the material  under
high pressure into the space. In this 



as it leaves the surface. In  addition, it is  way the physical presence of
the jet does not preferred that the haul off angle (angle B  impede the
escaping coolant. In our preferred 120           55  in  Figure 4) is
sufficiently great to allow   process the coolant is directed  against the
120 free flow  of the cooling air thus preventing  surface of the heated
roll slightly  beyond air becoming  trapped  which  would lead  to  the
position at which the web separates from temperature  fluctuations and  a
non-uniform  the roll so that the coolant is deflected  into product. In
particular it is preferred  that the  the  space between  the web  and  the
surface 125          60  haul off angle be greater than  90 especially  and
may  then  escape. We  also  prefer that 125 when paper is used as the
backing material.  the  coolant be directed  under high pressure The
temperature  at which  the heated  sue  from  a narrow   slit orifice
extending  across face should be held depends upon  the nature  the width
of the web. 130       65 of the  thermoplastic  material. However, we    In
our preferred  process the  heated  surface 130          65  have  found
that providing, the  temperature is  is a  substaintially  smooth surfaced
roller heated   130    6                                         1,451,311
6 to a temperature above the melting point of  the guiding, device is in
the form of a rod, the thermoplastic material from  which the   a square
tube or an angle rod and that it may pile surface is to be produced and the
material  be internally cooled; the term  "bar" used   35 is withdrawn from
the surface of the roll over  herein comprehends these-forms. 5   a rod
positioned at a distance between the     The present invention is further
illustrated thickness of the material being pressed (in-  by the following
examples in which pile sur- cluding  any backing) and 25 millimetres ,
faced materials were produced on apparatus greater than that distance and a
coolant is  substantially as illustrated in Figures 1., 2   40 directed
under pressure into the gap formed   and 4. The backing material 2 was
Kraft 10   between the roll and the thermoplastic mater-  paper and the
thermoplastic material 1 was ial from a jet positioned between 5 and 40   a
65 micron film of low density polyethylene. millimetres from the point on
the roll opposite  Several runs were carried out using various        to
the device over which the material is with-  values for the temperature of
the roll 3 and   45 .             drawn from  the roll and between 20
milli-  the variables 8, X, Y and [err] shown in Figure 15   metres above
that point and 10 millimetres  5, to assess the effect they have on the
speed below that point. The angle at which the jet  at which the process
may be operated and is directed depending upon the position of  the quality
of the product. the jet but being no greater than 75[err] to the    The
need to use the bar 7 was illustrated   50       15 horizontal.
by two comparative experiments with all other 20    According to the
process of the present  variables kept constant but one run used no
invention a device is included which controls  bar as is illustrated in
Figure 4 and in the the path of the thermoplastic material as it  other a
bar of radius (r) 3 millimetres. It leaves the heated surface. As mentioned
the  was found that a satisfactory pile surfaced   55 device should be
positioned close to the heated  product could not be obtained without a bar
20 25   surface and the device preferably provides an  whereas once the bar
was present a satisfactory edge extending across the width of the roll
pile was obtained. so that the thermoplastic material may be hauled off
along this edge. In this way the                 Example 1. position of the
edge relative to the haul off    The following conditions were adopted to
60 30   may be adjusted to define the take off angle  assess the effect of
cooling the bar 7 used above     25 which gives a simple technique for
altering  on production speeds. the pile length and density. We prefer that
Backing Speed                                  Bar          Abrasion
Resistance                  30 Metres/Minute       Roll Temperature
Temperature            of Product 1.50                216[err]C
100[err]C                  85 1.50                216[err]C
200C                  155                         35 2.60
206[err]C                100[err]C                   91
t 2.60                206[err]C                 20[err]C
114                          40 Thus as may be seen cooling the bar in-   5
at a speed of 2 metres per minute. With 65  creases the relative abrasion
resistance to the   reference to Figure 5 the operating conditions product.
It was also found that the maximum    were as follows. speed at which a
satisfactory product could     X=18 millimetres be obtained using a hot bar
was 2.60 metres/ minute but this could be increased with a       8=13
mllimetres                           85 70  cooled bar. Similar results
were obtained when   8=13 milimetres using different pigmented samples of
film but it was also found that the presence of a pig-   and product having
a paper back with a pile 



ment in the film and the quantity of pigment  length of about 5
millimetres. was obtained present also affects the maximum  speed at  which
was found to be particularly suitable  90 75  which the process can be
operated but with  for the production of padded packaging mater- all
samples the trend was, the same as is illus-  ials such as those described
in our French trated in the above table.                   Patent
7,220,716. Example 2.                                   Example 3.
Polyethylene and paper were passed through   The process as described in
Example 2 was  95 80  an apparatus of the type illustrated in Figure
repeated altering the variables as follows:    7   1,451,311
7 X=3.2 millietres                            2. A process according to
claim 1 in which  45 Y=0 15 millimetres                         the heated
surface the the surface of a roll. 35              8= 0.4 millimetres
3. A process according to either claim  1 0=38
or claim 2 in which the stream of cooling fluid is directed from a narrow
slit orifice extend- and the apparatus operated at 1.5 metres/   ing across
the width of the thermoplastic  50 minute. A  very pleasing short pile
fabric,  composition. 40           was obtained having a pile length of
about      4. A process according to any one of claims I millimetre which
could readily be used as    1 to 3 in which the bar is mounted at a a
velvet replacement.                         distance between the thickness
of the thermo- plastic composition together with the backing  55 10
Example 4                     and 25 mm  greater than that distance from 45
The process used was similar to Example   the heated surface, and the
stream of cooling 3 3 with the following settings:              fluid is
directed from a jet or jets mounted from 10 mm below to 20 mm above said
bar X=2.0 millimetres                          and from  0.5 mm  to 40 mm
in direction  60 Y=5.0 millimetres                          perpendicular
to the tangent to the heated 50     15    a=o.4 millimetres
surface opposite said bar, said jet or jets =30
directing cooling fluid at angles between 75[err] to 15[err] to said
direction. Hereagain a most pleasing velvet like pile    5. A process
according to any one of claims  65 surfaced fabrics with a fibril length of
about   1 to 4 in which the backing is paper. 55            1.5 millimetres
was obtained.                  6. A process according to any one of claims
20    The above examples illustrate the versat-   1 to 4 in which the
backing is porous mater- ability of the press and how that providing   ial
70 the bar 7 is present different pile structures  7. A process according
to any one of claims may be obtained by simple adjustment of   1 to 6 in
which the thermoplastic composition the other process variables,
is held against the heated surface by resilient 60
means. 1   25    WHAT WE CLAIM  IS:-                           8. A process
according to any one of claims  75 1. A process for the production of pile-
1 to 6 in which the thermoplastic composition surfaced materials which
comprises the steps   is held against the heated surface by tension of
interposing a thermoplastic material be-   in the backing. tween a backing
and a substantially smooth      9. A process according to any one of claims
30  heated surface, holding the backing against  1 to 8 in which the
cooling fluid is air.    80 the thermoplastic material so that the bonding
10. A process according to claim 1 sub- of the backing to the thermoplastic
material   stantially as hereinbefore described with ref- and adhesion of
the thermoplastic material to   erence to any one of Figures 1, 2, 4 and 5
the heated surface occurs, parting the thermo-   and any one of the
Examples. 35  plastic material from the heated surface over   11. A pile
surfaced product whenever made  85 a bar so that fibrils are drawn out from
the   by a process as claimed in any one of claims thermoplastic material
between the heated sur-   1 to 10. face and the backing, and hardening the
fibrils as they are drawn out by a stream of cooling          PETER L.
KOLKER, 40  fluid directed against the heated surface at           Agent
for the Applicants. a position just beyond the point where the pile
Reference has been directed in pursuance separates from the heated surface
so that the   of section 9, subsection (1) of the Patents Act fluid is
deflected into the space between the   1949, to patent No. 1329426. heated
surface and the product. Printed for Her Majesty's Stationery Office by the
Courier Press, Leamlngton Spa, 1976. 85                Published by the
Patent Office, 25 Southampton Buildings, London, WC2A lAY, from which
copies may be obtained. 



90 95    6                       1,451,311 7 X=3.2 millimetres
2. A process according to claim 1 in which  45 Y=0.15 millimetres
the heated surface is the surface of a roll. 35             8=0.4
millimetres                             3. A process according to either
claim  I 0=38                                       or claim 2 in which the
stream of cooling fluid is directed from a narrow slit orifice extend- 5
and the apparatus operated at 1.5 metres/   ing across the width of the
thermoplastic  50 minute. A  very pleasing short pile fabric   composition.
40            was obtained having a pile length of about      4. A process
according to any one of claims 1 millimetre which could readily be used as
1 to 3 in which the bar is mounted at a a velvet replacement.
distance between the thickness of the thermo- plastic composition together
with the backing  55 10                  Example 4.                     and
25 mm greater than that distance from 45  |The process used was similar to
Example   the heated surface, and the stream of cooling 3 with the
following settings:                fluid is directed from a jet or jets
mounted from 10 mm below to 20 mm above said bar X=2.0 millimetres
and from  0.5 mm  to 40 mm  in direction  60 Y=5.0 millimetres
perpendicular to the tangent to the heated 50     15      =0.4 millimetres
surface opposite said bar, said jet or jets 09=30[err]
directing cooling fluid at angles between 75[err] to 15 to said direction.
Hereagain a most pleasing velvet like pile      5. A process according to
any one of claims  65 surfaced fabrics with a fibril length of about   1 to
4 in which the backing is paper. 55             1.5 millimetres was
obtained.                  6. A process according to any one of claims 20
The above examples illustrate the versar-   1 to 4 in which the backing is
porous mater- ability of the press and how that providing   70 the bar 7 is
present different pile structures  7. A process according to any one of
claims may be obtained by simple adjustment of   1 to 6 in which the
thermoplastic composition the other process variables.                  is
held against the heated surface by resilient 60
means. 25    WHAT WE CLAIM  IS:-                              8. A process
according to any one of claims  75 1. A process for the production of pile-
1 to 6 in which the thermoplastic composition surfaced materials which
comprises the steps   is held against the heated surface by tension of
interposing a thermoplastic material be-   in the backing. tween a backing
and a substantially smooth      9. A process according to any one of claims
30  heated surface, holding the backing against   1 to 8 in which the
cooling fluid is ai     80 the thermoplastic material so tha the bonding
10. A process according to claim 1 sub- of the backing to the thermoplastic
material   stantially as hereinbefore described with ref- and adhesion of
the thermoplastic material to   erence to any one of Figures 1, 2, 4 and 5
the heated surface occurs, parting the thermno-   and any one of the
Examples. 35  plastic material from the heated surface over   11. A pile
surfaced product whenever made  85 a bar so that fibrils are drawn out from
the   by a process as claimed in any one of claims thermoplastic material
between the heated sur-   1 tO 10. face and the backing, and hardening the
fibrils as they are drawn out by a stream of cooling           PETER L.
AOLkER, 40  fluid directed against the heated surface at           Agent
for the Applcants. a position just beyond the point where the pile
Reference has been directed in pursuance separates from the heated surface
so that the   of section 9, subsection (1) of the Patents Act fluid is
deflected into the space between the   1949, to patent No. 1329426. heated
surface and the product. Printed for Her Majesty's Stationery Office by the
Courier Press, Leanmington Spa, 1976. 85                  Published by the
Patent Office, 25 Southampton Buildings, London, WC2A lAY, from which
copies may be obtained.    


