
(54)  IMPROVEMENTS IN OR RELATING TO INJECTION
MOULDING MACHINES       (71)   We, IMPERIAL  CHEMICAL  one of said sources
is permitted to enter said    INDUSTRIES  LIMITED,  of  Imperial  sprue at
any one instant of time and said valve    Chemical House, Millbank, London,
S.W.1, a  having a shut off position wherein none of the    British
Company, do hereby declare the inven-  sources is in communication with the
sprue 5  tion,. for which we pray that a patent may  so that, by switching
the valve to the shut off 45    be granted to us, and the method by which
position after injection of the synthetic resinous    it is to be
performed, to be particularly  materials, only the total amount of material
described in and by the following state-  required from said sprue in the
production    ment: -                                     of one moulding
is allowed to pass there- 10   The present invention relates to improve-
through during one molding cycle.      50     ments in or relating to
injection moulding    Throughout the present description and     machines.
claims the term "sprue" is used to describe       It has been proposed to
produce laminar  the channel connecting the valve to the mould     articles
by the sequential injection of two  cavity. 15 materials into a mould. If,
however, it is neces-    The present invention is particularly, but 55
sary to produce an injection moulded article  not exclusively, applicable
to the production     having a core of a certain material and surface of
articles having a foamed core and unfoamed     layers of a different
material; mixing of the  surface layers. These articles may be produced
two materials may be reduced if they are in-  by first injecting an
unfoamable thermoplastic 20 jected sequentially from a common port into
composition into the mould and subsequently  60     the mould. In this way
the material forming injecting a foamable composition, which is then
the surface layers of the article is the first to  allowed to foam in the
mould. The unfoamable     be injected in to the mould and is then forced
composition thus provides the unfoamed sur-     to the extremities of the
mould by the pres-  face skin of the article. Conveniently these 



25  sure due to the injection of the core forming  articles may be made in
an injection moulding  65     material thus ensuing that the surface layer
machine having two injection barrels both of     material does in fact
provide the whole of the  which introduce thermoplastic material into a
surface. To ensure that there is a sharp distinc-  single sprue from whence
the material is in-     tion between the two materials it is desirable
jected into the mould. Thus, using an injection 30 that they should be
prevented from mixing  moulding machine according to the present 70
before they are injected into the mould.  invention the valve is first
opened to the source        According to the present invention we pro-  of
unfoamable material and the desired amount      vide in an injection
moulding machine for  of unfoamable material introduced into the
synthetic resinous materials in which material  sprue and mould cavity; the
valve is then  35 is introduced to the mould from at least two  closed to
the unfoamable material and opened  75      separate sources along a common
sprue a single  to the source of foamable material and the      valve
having separate, non connected passage- required amount of foamable
material allowed      ways therein for each material, which passage-  to
pass  through the valve and into the mould.      ways may be brought in
turn into communica-  The foamable material is then allowed to foam  40
tion with the sprue so that only material  from   within the mould; this
foaming may be per-  80           2
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only an amount of material  while being prevented from flowing from any
into the mould so that the mould will be filled  of the others. The valve
can also be shut    when foaming has taken place. Alternatively         off
from all the sources of material to prevent    the mould cavity may be
enlarged subsequent  material from dribbling through the valve due 5  to
the injection to provide room for the foam-  to thermal expansion of
material in the sources. 70     able material to expand. The mould may be
Furthermore, once the valve has been shut     enlarged mechanically or by
the pressure  off after the introduction of the materials the     generated
by the decomposition of the blow   screw  of the moulding machine may be
re-     ing agent as is convenient The valve is closed  tracted ready for
the next moulding cycle and 10  to all the sources of material after the
required  it is not necessary to wait until the moulding  75     amounts of
material have been injected into  has been completed. This therefore means
that     the, sprue and the mould by turning the valve  the process  may be
operated more quickly.     to the off position to prevent further material
The bores of the tap may conveniently be     from dribbling from the
sources into the sprue  brought into and out of register with  the 15  and
to prevent material being forced back  sources of material and into the
shut-off posi-  80     through the valve due to the pressures gener-  tion
either by rotation or reciprocation of the     ated by the foaming of the
foamable material  tap. Our preferred moulding machines con-     within the
mould.                             tain two sources of material which are
prefer-        In a preferred method of operating a  ably barrels of
injection moulding machines 20  machine according to the present invention
and the channels from these sources should  85     which is especially
useful in the production of  preferably enter the valve separately and
laminar articles having a foamed core with  emerge from the valve along a
single chan-     unfoamed surface skins a second charge of  nelled sprue.
If the channels join after they     unfoamable composition is allowed to
pass  have emerged from the valve there is a risk 25  through the valve
after the charge of the  that the materials in the two channels will  90
foamable composition. This second charge of  be mixed. The valve may
conveniently be     unfoamable material may be derived from a  formed in
the barrel end cap of a moulding 



third source of material or,  as is preferred,  machine. or may be formed
in the fixed platen     it may come from the same source as the  of the
machine or in a block attached to the 30  original charge of unfoamable
material. The  fixed platen or in the mould itself. In our  95     first of
these alternatives involves the use of a  preferred machine the valve is
formed in the     three-way valve whereas the second technique  barrel end
cap of a moulding  machine con-     involves a second switching of the
two-way  sisting of two injection barrels which are pre-     valve. The
purpose of introducing a second ferably parallel to each other. 35  charge
of unfoamable   material is two-fold.    The present invention is
applicable to the 100     Firstly, although most of the material in the
injection  moulding  of any  thermoplastic     sprue is removed with the
moulding, there is  materials. The compositions in the separate
generally some left in the sprue and the second  sources may comprise the
same thermoplastic     charge of unfoamable material ensures that any  or
different ones. Although the use of machines 40  material that remains in
the sprue when the  according to this invention has been described 105
moulding is removed from the mould is un-  with particular reference to the
injection     foamable material. This is desirable because  moulding of
articles having a foamed core     if there is some foamable material
remaining  and smooth surface layers, the invention is in     in the sprue
this will become part of the first  no way limited to the production of
such 45  charge of material used in the next moulding  articles. For
example, it may be used to pro- 110     cycle and the presence of blowing
agent in this  duce articles comprising laminates of two     first charge
will tend to mar the surface finish  different thermoplastics or two
different     of the article produced. The second purpose is  colours of
the same or different thermoplastics.     that it ensures that, when the
material that    The moulding machines of the present in- 50  was in the
sprue during moulding and is  vention may be of the type in which material
115     attached to the moulding when it is removed  is introduced to the
mould through more than     from the mould is cut away from the mould-  one
sprue and in the operation  of such     ing, an unfoamed and not a foamed
area is  machines the material from one or more of     exposed.
these sprues is provided by the techinique of 55    The valve provided by
the present inven-  the preesnt invention. In this instance the total 120
tion may conveniently comprise a tap provided  amount of material that is
allowed to flow     with a bore corresponding to each source of  through
the valve during one moulding cycle     material, each bore being adapted
to permit  should be the amount that  is required from     material to flow
from one of the sources of  that sprue in the final mouding and will not 60
material into the sprue, the bore being so  then be the quantity required
to fill the mould  125     disposed in the tap that while material may  If,
on the other hand, the only supply of     flow from one source into the
sprue, material  material to the mould  is along  a sprue which     is
prevented from  flowing from  the other  is fed by more than one source of
material     sources. Then, by switching the tap, material  according to
the present invention, then the 65  is permitted to flow  from  another
source amount that is allowed to pass through the 130               3
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be the amount  of Figure 1 and illustrates how the bores 6 required to
produce the moulding. Whichever  and 7 are formed in the tap.
technique is used, the  valve is switched to a    In the machine
illustrated in  Figure  3 shut off position to allow no more material
material is delivered from the barrels of two 



5  to pass therethrough once the required quantity  injection units 8 and 9
into the mould 10  70 has been introduced to the mould and sprue.  along
the sprue 11 to form  the moulding The timing of the operation of the
machine  illustrated by the area 12. The mould 10 is according  to the
present invention must be  located between the platens 13 and 14. The
synchronised so that the various operations in-  material flows from
injection barrel 9 along 10 volved take place at the correct time. Thus,
channel 15 and from barrel 8 along channel 75 firstly  the mould is closed
ready for the intro-  16. These two channels converge in the barrel duction
of the moulding material; the valve is  end cap of the machine and meet at
the selector then opened to the first source of material  valve 17; the
valve 17 is provided with two and the required quantity injected through
the  bores each of which may be brought into 15  valve into the sprue; the
valve then switched  register with one of the channels  15 and 16  80 and
material from the next source injected and  to allow material to flow
therefrom into the so on for each source. The valve may then be  sprue 11
while preventing material from flow- closed or switched  again to a final
source or  ing from the other channel. The valve may be back to the first
source as is required. The  switched from  one source to theo ther and 20
valve is then closed, the pressure on the  into a shuth-off position by
rotation of the  85 material in the mould from one of the sources,  valve
rod 18. being  maintained until the valve is closed.    WHAT WE CLAIM  IS:
Finally, if necessary the mould is enlarged    1. In an  injection moulding
machine for to allow any foaming to take place and the  synthetic resinous
materials in which material 25  mould then opened and the moulding removed.
is introduced to the mould from at least two  90 The cycle may then be
repeated.            separate sources along a common sprue a single The
present invention is illustrated but in  valve having separate, non
connected, passage- no way limited by reference to the drawings  ways
therein for each material, which passage- of.which Figures 1 and 2
accompany the pro-  ways may be brought in turn into communi- 30  visional
specification and in which:        cation with the sprue so that only
material 95 Figure 1 is a section through the part of  from one of said
sources is permitted to enter an injection moulding machine containing a
said sprue at any one instant of time and.said valve according to the
present invention and  valve having a shut off position wherein none
Figure 2 is a section taken on line A- A  of the sources is in
communication with the  35  of Figure 1, and
sprue so that, by switching the valve to the 100  Figure 3 is a section
through the mould  shut off position after injection of the syn-  and
barrels of another form of machine accord-  thetic resinous materials, only
the total amount  ing to the present invention.               of material
required from said sprue in the  With reference to Figure 1 the injection
production of one moulding is allowed to pass  40  machine comprises two
injection barrels 1 and  therethrough during one moulding cycle.  105  2
both of which deliver material into the sprue    2. An injection moulding
machine according  3 and thence into the mould 4. The valve 5  to claim 1
in which the separate sources com-  is positioned in the paths of flow  of
the  prise injection barrels from which the synthetic  materials flowing
from  the two barrels; the  resinous materials may be injected through the
45 valve is provided with two bores 6 and 7, the  valve into the sprue.
110  bore 6 being adapted to allow material to flow  3. An injection
moulding machine according  from  barrel 1 through the valve into the  to
claims 1 or claim 2 in which the valve is  sprue and the bore 7 being
adapted to allow  formed in the barrel end cap of the moulding  material to
flow from barrel 2 through the  machine.  50  valve into the sprue.
4. An injection moulding machine according 115  In operation of the machine
illustrated in  to claim 1 or claim 2 in which the valve is  Figure 1 the
valve is set to allow material  formed in the fixed platen of the moulding
to flow from one of the barrels, barrel 1 as  machine.  shown in Figure 1,
into the sprue and when    5. An injection moulding machine according  55
the desired amount of material has flowed  to claim 1 or claim 2 in which
the valve is 120 



from barrel 1 the valve is rotated as shown  formed in the walls of the
mould cavity.  by the arrow so that bore 6 is taken out of    6. An
injection moulding machine according  register with barrel 1 and bore 7 is
brought  to any of the preceding claims in which there  into register with
barrel 2. Materials may then  are only two separate sources of material.
60  flow from barrel 2 into the sprue and then    7. An injection moulding
machine according 125  into the mould, pushing the material already  to
claim 6 in which the separate sources com-  in the sprue from barrel 1
completely into the  prise the barrels of two injection moulding  mould. In
this way the complete charge is  machines arranged parallel to each other.
injected into the mould.                      8. An injection moulding
machine substan-  65   Figure 2 is a cross-section along line A-A   tially
as hereinbefore described with particular 130                  4.
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to Figures 1 and 2 of the drawings  wherein no material from any of the
sources             accompanying the provisional specification.   can enter
the sprue.               9. An injection moulding  machine substan-    11.
A process according to claim 10 in which            tially as hereinbefore
described with particular  at least one of the synthetic resinous materials
30         5  reference to Figure 3 of the accompanying  is a thermoplastic
material.             drawings.                                       12. A
process according to claim  10 or               10. A process for the
production of laminar  claim 11 in which the charge of material that
mouldings from  synthetic resinous materials  is introduced from said other
source is a foam-            by injection moulding comprising introducing
able material.                               35 10 a first synthetic resin
composition into a mould    13. A. process  according to claim 12 in
cavity through a sprue from the first of at least  which after the
materials have been injected            two separate sources via a valve
which is  into the mould  the mould cavity is enlarged.
positioned to prevent material from the other  to allow the foamable
material to foam.            source,or sources from entering the sprue,
then    14. A process according to claim  12 or 40        15  switching the
valve to a position wherein  claim  13 in which a second charge of unfoam-
material from the second source can enter the  able material is introduced
into the sprue after            sprue and material from the first  and  any
the charge of foamable material.            other, of the sources is
prevented from entering    15. A process according to claim  14 in
the sprue, and introducing a second synthetic  which the second  charge of
unfoamable  45        20  resinous composition that is different from the
material is derived from the first source of            first synthetic
resinous composition into the  material and is obtained by switching the
valve            mould cavity through the sprue from  the  back after the
required amount of foamable            second source, and after the total
amount of  material has been introduced to allow further
material required from the sprue in the pro-  unfoamable material to be
introduced.   50        25  duction of one moulding has passed through
P. C  BAWDEN,            the sprue, switching the valve to a position
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