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(71)   We, IMPERIAL CHEMICAL INDUS-  and inserted into a mould having male
and TRIES LIMITED, Imperial Chemical House,  female portions in which the
web is caused Millbank, London EW1P 3JF. a British  to conform to the shape
of the male portion Company, do hereby declare the invention,  during the
closing of the mould by an : for which we  pray that a patent may be
operation involving movement of the web 50 granted to us. and the method by
which  against the load wherein the tension in the it is to be performed,
to be particularly  web is controlled by a load applied by a described in
and by the following statement:  tensioning device releasably engaged with
This invention relates to a method and  the distal portion of the web and
which is 10 apparatus for injection moulding plastics  free to move with
the web as it moves 55 material onto a preformed web having a  against the
load. Allowing the tensioning distal portion and held in tension and
device freedom to move with the web has inserted into a mould having male
and  been found adequate to enable it to com- female portions.
pensate sufficiently for the complex reactions 15  It has been discovered
that the tendency  in the web generated during the closing of 60 for a web
to wrinkle can be reduced by  the mould. The tensioning device therefore
holding the web under a controlled (prcfer-  exerts an accurate and
positive control on ably constant) tension applied by a load  the tension
in the web during closing of the (luring closing of the mould especially if
the  mould. 20 tension can be applied uniformly across the    The tension
may be varied or preferably 65 width of the web. However, it is difficult
to  kept constant during the closing of the control the tension accurately
when the web  mould. More preferably the tension is kept is being made to
conform to the shape of a  constant during the initial closing of the male
portion during the closing of the mould  mould but is made to undergo a
stcpned 25 because that operation involves movement increase prior to
completion of the closing 70 of the web against the load and therefore  of
the mould. Preferably the tension remains generates complex reactions in
the web  constant after the stepped increase. Alter- which need to be
accommodated in a way  natively the tension may be controlled so which does
not interfere with efficient clos- as to allow  an even increase in tension
30 ing and opening of the mould. The primary  during at least part of the
time while the 75 objective of this invention is to provide a  mould is
closing. In order that the web be simple method and apparatus for applying
held in tension it should be engaged (pre- a positively controlled tension
to a web  ferably by means fixed relative to the mould) during the closing
of an injection mould. A  so that the web is held against the load. 35
secondary objective is to refine the method    Apparatus for performing
this invention 80 and apparatus to improve their suitability  comprises an
injection mould having male for use when the free distal end of the web
and  female  portions in which  plastics is easily blown by random air
currents and  material can be moulded onto a web having is therefore
difficult to locate and engage in  a distal portion and held in tension by
a 40 a tensioning device, especially in an auto- load, a tensioning device
releasably engage- 85 mated continuous process.                able with
the distal portion of the web for Accordingly this invention provides a
applying a load to the web, the device being method  for injection
moulding  plastics  free to move with the web as it moves material onto a
preformed web having a  against the load as a result of the closing 45
distal portion and held in tension by a load  of the mould and means for
holding the 90    2                                      155 1284
2 web against the load.                      To facilitate engagement of
the tensioning The tensioning device may be any device  device with the
distal portion of the web, capable of exerting a load on the distal  this
invention also provides a refined method portion of the web so as to
tension the web  in which the refinement comprises holding 5 provided that
the device is free to move  a portion of the web in tension between a 70
with the web as it moves against the load. pair of interchangeable
fastening means Fastening means should be provided for  (preferably clamps)
suitable for engaging the engaging the tensioning device with the web
tensioning device with the web, one of the 



and accordingly the tensioning device pre-  fastening means being engaged
with the 10 ferably comprises a free clamp (i.e. free in  distal portion of
the web and the other with 75 that it is not fixed relative to the mould).
a proximal portion, then moulding plastics Preferably the fastening means
is engage-  material onto an intervening portion of web able with the web
across its whole width  located between the fastening means and to create a
more uniform  tension in the  subsequently severing the moulded inter- 15
web. A load may be provided by the weight  vening portion from  the
proximal portion 80 of the fastening means (e.g. free clamp) but  on the
distal side of the fastening means it is preferred to attach loading mcans
to  engaging the proximal portion so creating the fastening means at least
for tensioning  a new distal portion of the web on which the web during
closing of the mould. Dead  a fastening means is already engaged then 20
weights are the simplest loading means  with the web held in tension by a
load 85 when the method is to be performed using  exerted on its new distal
portion, engaging a downwards load acting on a vertically  an
interchangeable fastening means proxim- hanging web. To facilitate
automation one  ally of its new distal portion whereafter the or more dead
weights may be attached to  method may be repeated by moulding onto 25 the
free clamp by means of an electro-  the new intervening portion of web.
90 magnet acting on ferromagnetic (especially    By engaging the fastening
means (clamps) soft iron) material of the clamp. Preferably  on a proximal
portion of the web the diff- a dead weight attachable to the clamp may
culty in locating a free distal end of the additionally be coupled to a
second dead  web is avoided. Additionally it has been 30 weight by a lost
motion coupling.        discovered that if the distal end is already 95 The
means fixed relative to the mould for  loaded, the engagement can be made
with holding the web against the load may be  greater precision. Clearly
the  fastening provided by paying out stepwise preferably  means engaging
the proximal portion of the predetermined lengths of web from a con-  web
may conveniently be a fastening means 35 tinuous web so that after a length
has been  previously taken from a former distal por- 100 paid  out its
proximal portion  is held  tion of the web. stationary  by  the  paying
out device.    Refined apparatus for facilitating engage- Although this
provides useful means for  ment of the tensioning device with the distal
holding the web in tension while fastening  end of the web comprises means
for paying 40 means (especially clamps) are being engaged  out  stepwise
(preferably  predetermined 105 with the web, it is preferred to use firmer
lengths of web), a tensioning device having holding means to hold the web
against the  a first fastening means (preferably a clamp) preferably
greater loads used to tension the  suitable for engaging the tensioning
device web during- the closing of the mould. For  with a distal portion of
the web, a second 45 example suitable firmer means may com-  fastening
means interchangeable with the 110 prise a releasably fixed clamp engaging
a  first and means for engaging the second portion of the web (preferably a
proximal  fastening means to a proximal portion of portion) located to the
side of the mould  the web. remote seem the tensioning device.       To
start up the continuous process, an 50   Because continuous webs are
generally  interchangeable clamp  may be engaged 115 supplied in rolls, the
method of this inven-  manually on the distal portion of the web tion is
most conveniently performed on a  before it is passed between the male and
length of web paid out from a roll. The  female portions of the mould.
Thereafter supply roll may be adapted to pay out step-  clamps are engaged
on proximal portions of 55 wise predetermined lengths of web so that  the
web preferably automatically. Provided 120 having paid out a length the
roll locks and  a suitably isotropic web is used and the acts as a means
for holding the web against  clamps are being applied automatically it is
the load. The predetermined length should  often found that the tension in
the web be long enough to allow the web to be  settles down to being
uniform and in par- 60 inserted into the mould leaving its distal end
ticular any major distortions caused by 125 protruding from  the mould.
Preferably a  imprecise manual engagement of the first supply roll is
mounted above the mould and  clamp are quickly eradicated. sufficient web
is paid out stepwise to allow  Typical web materials are woven cloths, the
distal end of the web to hang below  fibrous felts, paper and film.
Preferably the 65 the mould.                                web is a
non-woven cloth having a thickness 130    3
1 551284                                        3 of at least 0.6 mm
(preferably 0.8 to 4 mm)    Figure 1 shows a supply roll 1 adapted and a
weight of 50 to 250 g/[err] (preferably  by means not shown to pay out
repeatedly 80 to 150 g/[err]). Preferably the cloths should  and stepwise
through nip rolls 2 a predeter- be able to stretch elastically by at lcast
15%   mined length of a web 3 of melded cloth 5 and more preferably by at
least 30% both  which is long enough to hang vertically 70 lengthwise and
transverse of the web. Pre-  downwards between male portion 4 and ferred
isotropic cloths are knitted cloths and  female portion 5 of an open
injection mould 



melded cloths, that is to say a cloth which  with its free distal portion 6
below  the comprises at least 25%  by weight of con-  mould. A  free clamp
7 comprising soft 10 tiguous conjugate fibres at least some of  rubber pads
8 and soft iron angles 9 is 75 which are fused together where they touch
releasably engaged across the whole width one another. A conjugate fibre
comprises  of free distal portion 6 whereupon the two mutually adhering
fibre-forming coM-  weight of clamp 7 lightly loads web 3 which ponents and
the surface of the fibre is  is held against the light load by the stepwise
1S formed at least partly of a component which  action of supply roll 1
thus ensuring web 3 80 can be rendered fusible by a treatment  is in
tension. A second clamp 10 located to which does not significantly affect
the other  the side of the mould remote from clamp 7 component so as to
enable contiguous fibres  interchangeable with clamp 7 is relcasably to be
fused together. 'Cambrelle' (trade  engaged on proximal portion 11 of
lightly 20 Clerk  of Imperial Chemical Industries  tensioned web 3 located
at a height such 85 Limited) is a melded cloth.              that clamp 10
stands on retractable supports Examples of melded cloths which may be  12
which keep clamp 10 at a fixed vertical used In the performance of this
invention  distance from  male portion 4 and female are described in United
Kingdom  patent  portion 5 and enable web 3 to be tensioned 25
specification 1 245088. The melded cloths  by heavier loads.
go may additionally comprise fibres other than    Clamp 7 is positioned
closely above a soft conjucate fibres such as cotton, wool, poly-  iron
dead weight 14. Dead weight 14 is ethylene terephthalatc. nylon or
polypropyl-  supported on bolts 15 whose heads 16 stand cne fibres. The
term "fibre" is used to in-  on shelf 17. Dead weight 14 contains a 30
clude not only staple fibres but also filaments  electromagnet 19
energisable by leads 20 so 95 and yarns in general. Preferred conjugate
that on energising electromagnet 19 dead fibres include fibres comprising a
core of  weight 14 attaches itself to soft iron angle nylon 66 or
polyethylene terephthalate in  9 of clamp 7 augmenting the load exerted
contact with or preferably sheathed in nylon  on web 3. 35 6 or a nylon
6/nylon 66 copolymer or a    Bolts 15 pass through a non-magnetisable 100
polyethylene terephthalate/isophthalate co-  dead weight 21 resting on
shelf 17. Bolts 15 polymer. The terephthalate/isophthalate co-  make a
clearance fit in narrow bores 22 polymer preferably comprises from  5 to
formed in the top part of dead weight 21 25%, by weight of copolymerised
isophthalic  and their heads 16 make a clearance fit in 40 acid.
Alternatively the conjugate fibres may  wider blind bores 23 formed in the
lower 105 comprise a core of polypropylene in contact  part of dead weight
21 so that on raising with nylon 6 or polyethylene.            bolts 15
their heads 16 engage the blind end The plastics material is preferably
thermo-  of blind bore 23 and then lift the non- plastic although a
thermosetting material  magnetisable dead weight 21 to cause a 45 may be
employed if desired. Crystalline stepped increase in tension in the web 3.
110 polyolefins, particularly homopolymers and  Bolts 15 therefore act as a
lost motion copolymers of propylene and ethylene, and  coupling. copolymers
of ethylene with up to 40% by    Figure 2 shows the injection mould as it
weight of unsaturated carboxylic esters such  is being closed. Clamp 10
stands on sup- SO as vinyl acerate and alkyl acrylates and  ports 12 and
electromagnet 19 is energised 115 methacrylates. are preferred. Nylon.
poly-  so as to attach dead weight 14 to clamp 7. vinvlchloride and
polystyrene may also be  Male portion 4 has been advanced into used.
female portion 5 and has impinged on inter- The invention is further
illustrated by the  vening portion 24 of web 3 between clamps 55 following
preferred embodiment described  7 and 10. Therefore male portion 4 inserts
120 with reference to the drawings in which.    intervening portion 24 into
female portion Figure 1 shows in section and in simplified  5 causing it to
begin conforming to the manner an open injection mould and a web  shape of
male portion 4 which operation engaged by clamps.
involves a movement of web 3 upwards 60   Figure 2 shows the mould of
Figure 1  against the heavier load exerted by clamp 125 after it has been
closed to an almost closed  7 when augmented by dead weight 14. position.
Because clamp 7 and dead weight 14 are Figure 3 shows on a larger scale and
in  free to move with web 3, they move upwards perspective  one  of the
interchange ble  as intervening portion 16 of web 3 is caused 65 clamps
shown in Figures 1 and 2.         to conform to the shape of male portion
4. 130    4                                       1 551 284
4 Accordingly clamp 7 and dead weight 14  7 or 10 suitable for use in the
performance immediately accommodate any complex re-  of this invention.
Clamp 7 or 10 comprises actions generated in the web as the mould  two
components lOa and lOb coupicable closes so they are able to exert an
accurate  together by co-operating latch members 27 5 and positive control
on the tension in web 3. and 28 and comprising soft iron angles 9 70 The
tension in web 3 is kept constant  and soft rubber pads through which pro- 



until the mould reaches the almost closed  trude stenter pins 29 for
impaling the web position shown in Figure 2 where bolts 15  3 when the
clamps are engaged. acting as a lost motion coupling have been    An cven
increase in tension can be raised sufficiently for the their heads 16 to
applied to web 3 by replacing dead weight 75 engage the blind ends of blind
bores 23.  14 by lengths of chains resting on shelf 17 Further closing of
the mould causes bolts  but with one end of each chain attached 15 to lift
non-magnetisable dead weight 21  to dead weight 14. whereupon the load on
web 3 suffers a    WHAT WE CLAIM IS: 15 stepped increase which thereafter
is kept    1. A  method  for injection  moulding 80 constant during the
final closing of the  plastics material onto a preformed web mould. When
the mould is fully closed  having a distal portion and held in tension
shoulders 30 and 31 of male portion 4 and  by a load and inserted into a
mould having female portion 5 grip web 3 preventing  male and female
portions in which the web 20 further movement of web 3 against the load.
is caused to conform to the shape of the 85 Plastics material is then
injected into the  male portion during the closing of the closed mould via
gate 25 onto intervening  mould by an operation involving movement portion
24 of web 3 and allowed to cool  of the web against the load wherein the
until it becomes form-stable.            tension in the web is controlled
by a load 25   In a continuous process. supply roll 1  applied by a
tensioning device relcasably 90 pays out a predetermined length of web 3.
engaged with the distal portion of the web Clamp 7 is engaged on the distal
end 6 of  and which is free to move with the web as the web 3 which is then
passed between  it moves against the load. male portion 4 and female
portion 5 to take    2. A  method  according  to claim  1 30 a position
below the mould as shown in  wherein the tension is controlled so as to be
95 Figure 1. Clamp 10 is engaged on proximal  constant during closing of
the mould. portion 11 of web 3. the two components   3. A  method
according  to  claim  2 lOa and lOb being delivered automatically  wherein
the tension is kept constant during from  magazines which are not shown.
the initial closing of the mould but under- 35 Electromagnet 19 is
cnergised and dead  goes a stepped increase prior to completion 100 weight
14 attaches to clamp 7 augmenting  of the closing of the mould, the tension
re- the load on web 3 which is held by clamp  maining constant after the
stepped increase. 10 standing on supports 12. The mould is   4. A  method
according  to claim  1 closed and plastics material is injection  wherein
the tension is controlled so as to 40 moulded onto intervening portion 24
of web  allow an even increase in tension during at 105 3 and allowed to
cool until it is form-stable.  least part of the time while the mould is
Then  electromagnet  19  is dc-energized  closing. allowing the dead
weights 14 and 21 to fall   5. A method according to any one of from clamp
7. Clamp 7 is detached from  the preceding claims wherein lengths of web 45
distal end 6 and its two components are  from a continuous web arc paid out
stepwise 110 charged to the magazines ready for engage-  to the mould. ment
with a subsequent proximal portion   6. A method according to any one of
the of web 3.                                preceding claims wherein the
web hangs The intervening portion 24 of web 3 is  vertically between the
male and female 50 severed along a line passing through a point  portions
of the open mould and the distal 115 26 On the distal side of a clamp 10
creating  portion of the web hangs below the mould. a new distal portion of
web 3 to which    7. A method according to claim 5 and clamp 10 is engaged.
The mould is opened  claim 6 wherein the web is paid out from a and the
moulded intervening portion 24 of  continuous web stored on a supply roll
55 web 3 is removed. Retractable supports 12  mounted above the mould.
120 are retracted and supply roll I is caused to    8. A  method  according
to claim  7 pay out a new predetermined length of web  wherein during the
closing of the mould 3 whereupon clamp 10 passes between male  the web is
held against the load by fastening portion 4 and female portion 5 to take
up  means releasably fixed relative to the mould. 60 the position  formerly
occupied by free    9. A method according to any one of the 125 clamp 7.
Hence a free clamp is provided on  preceding claims wherein the web is a
the new distal portion of web 3 without the  melded cloth. need to locate a
free distal end and the    10. A  refinement of the method  as process is
now ready for repetition.     claimed in any one of the preceding claims 65
Figure 3 shows a two component clamp  in which the refinement comprises
holding 130    4                                       1 551 284
4 Accordingly clamp 7 and dead weight 14  7 or 10 suitable for use in the
performance immediately accommodate any complex re-  of this invention.
Clamp 7 or 10 comprises actions generated in the web as the mould  two
components lOa and lOb coupleable closes so they are able to exert an
accurate  together by co-operating latch members 27 5 and positive control
on the tension in web 3. and 28 and comprising soft iron angles 9 70 



The tension in web 3 is kept constant  and soft rubber pads through which
pro- until the mould reaches the almost closed  trude stenter pins 29 for
impaling the web position shown in Figure 2 where bolts 15  3 when the
clamps arc engaged. acting as a lost motion coupling have been    An even
increase in tension can  be 10 raised sufficiently for the their heads 16
to  applied to web 3 by replacing dead weight 75 engage the blind ends of
blind bores 23.  14 by lengths of chains resting on shelf 17 Further
closing of the mould causes bolts  but with one end of each chain attached
15 to lift non-magnetisable dead weight 21  to dead weight 14. whereupon
the load on web 3 suffers a    WHAT WE CLAIM  IS: 15 stepped increase which
thereafter is kept    1. A  method  for injection  moulding 80 constant
during the final closing of the  plastics material onto a preformed web
mould. When the mould is fully closed  having a distal portion and held in
tension shoulders 30 and 31 of male portion 4 and  by a load and inserted
into a mould having female portion 5 grip web 3 preventing  male and female
portions in which the web 20 further movement of web 3 against the load.
is caused to conform  to the shape of the 85 Plastics material is then
injected into the  male portion during the closing of the closed mould via
gate 25 onto intervening  mould by an operation involving movement portion
24 of web 3 and allowed to cool  of the web against the load wherein the
until it becomes form-stable.            tension in the web is controlled
by a load 25   In a continuous process supply roll I  applied by a
tensioning device releasably 90 pays out a predetermined length of web 3.
engaged with the distal portion of the web Clamp 7 is engaged on the distal
end 6 of  and which is free to move with the web as the web 3 which is then
passed between  it moves against the load. male portion 4 and female
portion 5 to take    2. A  method  according  to  claim  1 30 a position
below the mould as shown in  wherein the tension is controlled so as to be
95 Figure 1. Clamp 10 is engaged on proximal  constant during closing of
the mould. portion 11 of web 3, the two components   3. A  method
according  to  claim  2 10a and lOb being delivered automatically  wherein
the tension is kept constant during from  magazines which  are not shown.
the initial closing of the mould but under- 35 Electromagnet 19 is
energised and dead  goes a stepped increase prior to completion 100 weight
14 attaches to clamp 7 augmenting  of the closing of the mould. the tension
re- the load on web 3 which is held by clamp  maining constant after the
stepped increase. 10 standing on supports 12. The mould is   4. A  method
according  to  claim  I closed and  plastics material is injection  wherein
the tension is controlled so as to 40 moulded onto intervening portion 24
of web  allow an even increase in tension during at 105 3 and allowed to
cool until it is form-stable.  least part of the time while the mould is
Then  electromagnet  19  is de-energized  closing. allowing the dead
weights 14 and 21 to fall   5. A method according to any one of from  clamp
7. Clamp 7 is detached from  the preceding claims wherein lengths of web 45
distal end 6 and its two components are  from a continuous web are paid out
stepwise 110 charged to the magazines ready for cngage-  to the mould. ment
with a subsequent proximal portion    6. A method according to any one of
the of web 3.                                 preceding claims wherein the
web hangs The intervening portion 24 of web 3 is  vertically between the
male and  female 50 severed along a line passing through a point  portions
of the open mould and the distal 115 26 on the distal side of a clamp 10
creating  portion of the web hangs below the mould. a new distal portion of
web 3 to which    7. A method according to claim 5 and clamp 10 is engaged.
The mould is opened  claim 6 wherein the web is paid out from a and the
moulded intervening portion 24 of  continuous web stored on a supply roll
55 web 3 is removed. Retractable supports 12  mounted above the mould.
120 are retracted and supply roll 1 is caused to    8. A  method  according
to claim  7 pay out a new predetermined length of web  wherein during the
closing of the mould 3 whereupon clamp 10 passes between male  the web is
held against the load by fastening portion 4 and female portion 5 to take
up  means releasably fixed relative to the mould. 60 the  position
formerly  occupied  by free    9. A method  according to any one of the 125
clamp 7. Hence a free clamp is provided on  preceding claims wherein the
web is a the new distal portion of web 3 without the  melded cloth. need to
locate a free distal end and the    10. A  refinement of the method  as
process is now ready for repetition.      claimed in any one of the
preceding claims 65   Figure 3 shows a two component clamp  in which the
refinement comprises holding 130    1551284
5 a portion of the web in tension between a    20. Apparatus according to
claim  19 pair of interchangeable fastening means  comprising an
electromagnet by which a suitable for engaging the tensioning device  dead
weight is attachable to the clamp. with the web, one of the fastening means
21. Apparatus according to claim  20 



5 being engaged with the distal portion of the  comprising means located
within a-soft iron 70 web and the other with a proximal portion, dead
weight and energisable to produce an then moulding plastics material onto
an  electromagnet. intervening portion of web located between    22.
Apparatus according to any one of the  fastening  means  and  subsequently
claims 19 to 21 comprising a first and 10 severing the moulded intervening
portion  second dead weight, the first dead weight 75 from the proximal
portion on the distal side  being attachable to the clamp and the of the
fastening  means engaging  the  second dead weight being attachable to the
proximal portion so creating a new distal  first dead weight by a lost
motion coupling portion of the web on which a fastening  so that the second
dead weight only moves 15 means is already engaged then with the web  with
the first dead weight when the first 80 held in tension by a load exerted
on its  dead weight has already moved with the new distal portion, engaging
an interchange-  web during closing of the mould. able fastening means
proximally of its new    23. Apparatus according to any one of distal
portion  whereafter the method may  the preceding claims wherein the means
for 20 be repeated by moulding onto the new  holding the web against the
load comprises 85 intervening portion of web.              a clamp
releasably fixed relative to the 11. A  method according to claim  10
mould. wherein the fastening means is a clamp   24. Apparatus according to
any one of engaged to the original distal portion of the  the preceding
claims comprising a supply 25 web and is removed after moulding and  roll
or other source of web adapted to pay 90 subsequently re-engaged with a new
proximal out stepwise from a continuous web pre- portion of web.
determined lengths of web each length being 12. A  method according to
claim  10  long enough to be inserted into the mould wherein re-engagement
of the clamp is per-  leaving its distal end protruding from the 30 formed
automatically.                    mould.
95 13. A method employing a single dead    25. Apparatus according to claim
24 weight load substantially as hereinbefore  wherein the supply roll or
other source is described and illustrated by reference to  mounted above
the mould and is adapted to Figures 1 and 2 of the drawings.         pay
out stepwise sufficient web to allow the 35   14. A method employing a lost
motion  distal end to hang below the mould.      100 coupling as
hereinbefore described and as    26. A  refinement of the  apparatus
illustrated by reference to Figures 1 and 2  claimed in any one of the
preceding claims of the drawings.                         comprising means
for paying out stepwise 15. A method according to any one of  lengths of
web, a tensioning device having 40 the preceding claims employing a clamp
as  a first fastening means suitable for engaging 105 hereinbefore
described with reference to the  the tensioning device with a distal
portion drawings.                                of the web, a second
fastening means inter- 16. Apparatus for performing the method  changeable
with the first and means for of claim  1 comprising an injection mould
engaging the second means to a proximal 45 having male and female portions
in which  portion of the web.                    110 plastics material can
be moulded onto a    27. Apparatus according to claim  26 web having a
distal portion and held in  wherein  the fastening means are inter- tension
by load, a tensioning device releas-  changeable clamps. ably engageable
with the distal portion of    28. Apparatus comprising a dead weight 50 the
web for applying a load to the web, substantially as hereinbefore described
and 11S the device being free to move with the web  as illustrated in
Figures I and 2 of the as it moves against the load as a result of
drawings. the closing of the mould and means for    29. Apparatus
comprising a lost motion holding the web against the load.        coupling
as hereinbefore described  and SS  17. Apparatus according to claim  16
illustrated  in Figures I and 2 of the 120 wherein the tensioning device
comprises  drawings. fastening means for engaging the tensioning    30.
Apparatus according to any one of device to the distal portion of the web
and  the preceding claims employing a clamp as loading means attachable to
the fastening  described with reference to Figure 3. 60 means.
31. The use of apparatus as claimed in 125 18. Apparatus according to claim
14  any one of claims 16 to 30 in injection wherein the engaging means is a
clamp.    moulding plastics material onto a web. 19. Apparatus according to
claim 17 or claim  18 wherein the loading means com-             A.
V.COOPER 65 prises one or more dead weights.                 Agent for
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