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The U.S. Patent to Hendry 4,333,608 discloses an injection molding nozzle,
including a shut-off TECHNICAL FIELD
plunger, which is operated by a fluid and which is opened by the flow of
plasticized material through This invention relates to injection molding
5   the nozzle. A control rod external to the nozzle methods and nozzles
for use therein and, in par-   controls the movement of the shut -off
plunger and ticular, to injection molding methods and nozzles  is
adjustable so that the amount of plasticized resin for use therein wherein
hollow - shaped articles as  flowing through the nozzle [err] be
controlled. well as structural foam articles can be produced       The U.S.
Patent to Kataoka 4,140,672 discloses thereby.
10  an injection molding nozzle and method wherein a needle -type nozzle is
provided with a central duct BACKGROUND ART
for injecting viscous liquid into a mold cavity. The U.S. Patent to Yasuike
et al 3,966,372 It is well known in the plastic molding art to use
discloses a nozzle including an injection cylinder pressurized fluid in
conjunction with the injection   15  having a movable mandrel contained
therein. The molding of articles. The pressurized fluid is typi -  mandrel
divides the bore of the cylinder into two cally nitrogen gas which is
introduced into the    different chambers. The mandrel has a central molten
plastic.                                    passage which extends axially
therethrough so that Pressurized fluid serves many purposes. First,  the
rear and front chambers are communicated. it allows the article so formed
to have hollow inte -   20   First and second thermoplastic resins are
charged rior portions which result in weight and material  into the nozzle
and are consequently injected in a savings. Secondly, it minimizes the
molded in      mass into a mold cavity. stresses by eliminating high second
stage injection    The U.S. Patent to Yasuike et al 4,129,635 pressure.
This also reduces part weight in that the  discloses an injecting cylinder
including a nozzle gas Is used to fill out the part. Thirdly, the pres-
25  portion. The nozzle portion includes an injecting surized fluid applies
outward pressure to force the  passage within which is located a gas
charging plastic against the surfaces of the mold cavity while  device
which, in turn, is provided with a charging the article is setting up. This
enhances surface   nozzle which opens through the injecting passage.
quality by eliminating sink marks, especially in areas of the article
having thicker plastic sections,  3o   DISCLOSURE OF THE INVENTION such as
structural ribs or bosses. One problem associated with fluid assisted in -
A specific object of the present invention is to jection molding is that
the gas and the plastic are  provide an improved method and nozzle for use
confluent within the injection nozzle. This causes  therein for making at
least one article from plastic the plastic within the nozzle to become
contami -   35  resin by injection molding wherein the flow of nated with
the gas. This is highly undesirable since  molten resin through the nozzle
is controlled by a a later injection of plastic into the mold contains
differential fluid pressure on a piston of the nozzle. contaminated plastic
which results in poor quality.    According to the present invention there
is ,  In other words, the gas mixes with the molten       provided a method
for making an article from at plastic in the nozzle and the resulting resin
affects  40  least one plastic resin in an injection molding sys - the
quality of the product surface.                tem including a pressurized
fluid source, a mold One prior art attempt to solve this problem is  having
an injection aperture, an Injection nozzle disclosed in the U.S. Patent to
Yasuike et al      having a nozzle body for establishing a flow path
4,106,887 which discloses an injection molding     for molten resin through
the injection aperture and nozzle similar to the injection molding nozzle
dis -   45  valve means including a piston and a tip portion closed in the
Kataoka 4,140,672 patent. A check    operatively associated with the piston
to move valve is disposed within a longitudinally extending  therewith, the
tip portion having a closed position fluid passage to prevent the injected
material from  and an open position to communicate the flow of reversing.
The problem with such prior art is in -  plastic resin from the nozzle body
through the sufficient force required to completely close the   50
injection aperture, the method including the steps nozzle, especially when
a relatively high viscous  of (a) injecting an amount of molten resin
sufficient plastic is injected by the nozzle.                 for the
preparation of the article by applying a first The U.S. Patent to
Friederich 4,101,617 dis-    variable pressure to the ,piston to cause the
tip closes a method for injection molding of hollow-   portion to move to
its open position to commu - shaped bodies including a nozzle for
introducing   55  nicate the flow of plastic resin from the injection both
gas and molten resin into a mold. A valve is  nozzle through the injection
aperture in the mold; reciprocable within the nozzle to control the flow of
(b) communicating pressurized fluid from the fluid gas and molten resin
into the mold.                source to the mold, simultaneously with or
after the 2    



3                 EP 0 321 160 B1                   4 step of injecting the
molten resin to distribute the  The invention may be utilized in a method
for molten resin over the interior surfaces of the mold  making a
structural foam article from a foamable whereby a hollow body portion is
formed; (c) ap-  resin. - plying a second variable pressure to the piston
to   The invention may also be utilized in applica- urge the tip portion
towards its closed position, the   5   tions where it is desirable to
communicate and/or difference in the pressure between the first and
relieve the fluid pressure downstream from the second pressures causing the
tip portion to move  nozzle. to its closed position, wherein the difference
in    The advantages accruing to the method and pressure on the valve means
prevents the fluid    nozzle of the present invention are numerous. For
from entering the flow path of the molten resin in  10  example, the
invention may be utilized in a multi - the nozzle body; (d) cooling the
article to a tem -  nozzle, hot runner manifold system to provide dual
perature beneath the softening point of the resin;  but separate paths for
controlling the sequential (e) relieving the pressure within the hollow
body  injection of plastic and gas to form a molded article portion; and
(f) opening the mold to remove the   having at least one hollow interior
portion. This is article, wherein the tip portion is connected to the  15
particularly advantageous since in many cases the piston to move in tandem
with the piston, the first  shape or dimension of the molded article is
rela- pressure being provided by the resin during the   tively large and
best produced by multiple injection resin injection step to urge the piston
and, con -  points. The use of such multiple injection points sequently,
the tip portion towards its open position  also minimizes the requirement
of pushing or and pressurized fluid from the fluid source applies  20
forcing a molten plastic from a single injection at least a portion of the
second pressure to urge  point to the extreme portions of the cavity. The
the piston and, consequently, the tip portion to-  problem with the use of
a single nozzle relates to wards its closed position while preventing the
fluid  the increase of viscosity in proportion to the dis- from entering
the flow path of the molten resin in  tance which the plastic has to travel
to the extreme the nozzle body.                             25  area of the
molten cavity. The invention also provides a nozzle for use in
Furthermore, the gas flow path is quickly iso- a fluid -assisted injection
molding system including  lated from the plastic flow path within the
nozzle in a pressurized fluid source, a mold having an in-  a convenient
structure. In any event, the gas path jection aperture and an injection
molding machine,  is separated from the molten plastic path, thereby the
nozzle including a nozzle body having means  30  avoiding problems
attendant when having a com - for establishing a flow path for molten
resin, a first  mon flow path for both the gas and the plastic end of the
nozzle body being adapted for resin    within a nozzle. connection with the
mold and a second end thereof    Preferably, the passages for the plastic
and the being adapted for resin connection with an end of  gas are coaxial
wherein the respective passages the injection molding machine; valve means
for  35  are not confluent. Also, preferably, the valve controlling the
flow of resin through the nozzle  mechanism for controlling the passage of
plastic body, the valve means including a piston and a tip  also has formed
therein a secondary passage for portion operatively associated with the
piston to  the flow of the gas. The valve mechanism prefer- move therewith,
the valve means being adapted for  ably includes a counterbalance mechanism
which reciprocating movement between an open position   40  is set to
prevent fluid entry into the mold until the and a closed position, the tip
portion communicat-  tip portion of the valve mechanism is closed. ing the
flow of resin through the nozzle body in the  Still preferably, the method
and nozzle are open position, said piston having first and second  useful
either in a single nozzle or a multi -nozzle surfaces, the tip portion
moving between the open  hot runner manifold in which one or more of the
and closed positions by a pressure difference on   45  nozzles is equipped
with the features of the the valve means to prevent the fluid from entering
present invention. the flow path of the molten resin in the nozzle body
The objects, features and advantages of the wherein the tip portion is
connected to the piston to  present invention are readily apparent from the
move in tandem with the piston wherein the first  following detailed
description of the best mode for surface of the piston is adapted for
communication   so  carrying out the invention when taken in connection
with the resin for application of the first pressure  with the following
drawings. and wherein the second surface of the piston is adapted to be in
communication with pressurized   BRIEF DESCRIPTION OF THE DRAWINGS fluid
from the fluid source to urge the tip portion towards its closed position
while preventing the   55  FIGURE 1 is a schematic view, partially broken
fluid from entering the flow path of the molten resin  away and in
cross-section, of a conventional in the nozzle body and to maintain the tip
portion in  fluid - injection molding system including a mold the closed
position.                                in its open position, a source of
pressurized fluid 3    



5                 EP 0321 160 B1                    6 and associated
control valve and an injection      The system 10 further includes a mold
or a molding machine having a nozzle;                mold body, generally
indicated at 28. As illustrated FIGURE 2 is a block diagram illustrating
the   in FIGURE 1, the mold 28 comprises a two -plate various steps of one
embodiment of the method   mold body. One of the plates includes a locating
of the present invention;                    5   ring 30 for locating the
injection end of the nozzle FIGURE 3 is a side view, partially broken away
14. The locating ring 30 is mounted on a clamp and in cross -section of a
first embodiment of a  plate 32 which, in turn, is fixedly connected to a
nozzle of the present invention;               cavity retainer plate or
cavity plate 34. A sprue FIGURE 4 is a sectional view of a second em -
bushing 36 is disposed within the locating ring 30 bodiment of the nozzle
of the present invention  10  and is supported by the clamp plate 32. in
combination with a hot runner manifold          Leader pins 38 on the
cavity plate 34 provide adapted for use with multiple nozzles;         the
male half of the male/female connection of the FIGURE 5 is a schematic
view, partially broken  first plate with the second plate of the two -plate
away and in cross - section, of yet another em -  mold 28. In particular,
the second plate includes bodiment of the nozzle of the present invention;
15  leader pin bushings 40 (only one of which is FIGURE 6 is a block
diagram illustrating the   shown) which slidably receive and retain the
leader various steps of a second embodiment of the     pins 38 therein in
the closed position of the mold method of the present invention; and
28. The leader pin bushings 40 are retained within FIGURE 7 is a side view,
partially broken away  a core retainer plate 42. The core retainer plate 42
and in cross section, of a counterbalance   20  is fixedly connected to a
support plate 44which, in mechanism for use in a preferred embodiment
turn, is connected to an ejector retainer plate 46. of the nozzle of the
present invention          The ejector retainer plate 46 is connected to an
ejector plate 48 which, in turn, is supported by BEST MODES FOR CARRYING
OUT THE IN -              support pillars 50. The support plate 44 is also
VENTION                                      25  fixedly connected to the
ends of the U -shaped ejector housing 52 to which the support pillars 50
Referring now to FIGURE 1, there is illustrated  are also connected. a
conventional gas - assisted injection molding      The plate 46 supports a
plurality of return pins system, generally indicated at 10, for making a
54, ejector pins 56 and a sprue puller pin 58 which plastic article from a
plastic resin. A general un -   30  extend towards the plate 34 and through
the plates derstanding of the different components of the    42 and 44. The
ejector pins 56 are provided for system 10 is useful in understanding the
method   ejecting parts P formed within the mold 28. The and system of the
present invention.              sprue puller pin 58 is aligned with the
sprue bush - Briefly, the injection molding system 10 in -  ing 36. cludes
an injection molding machine, generally in -   35  As illustrated in FIGURE
1, the articles P are dicated at 12, having a nozzle, generally indicated
interconnected by a sprue 60, a runner 62 and at 14, for injection
predetermined amounts or shots  gates 64 which define a resin flow path
from the of molten resin. The injection molding machine 12  sprue bushing
36 to cavities 66. Opposing surfaces includes a hydraulic screw ram 16
which is dis-   of male and female mold parts 68 and 70, respec - posed in
a bore 18 formed in a barrel 20 of the   40  tively, define the cavities
66. The mold parts 68 are injection molding machine 12. The ram 16 plasti-
supported on the plate 46 and the mold parts 70 cizes and advances resin
towards the nozzle 14.   are supported on the cavity retainer plate 34.
Upon complete plasticization of the resin, the screw  Referring now to
FIGURE 3, there is illustrated ram 16 is hydraulically advanced towards the
end  an embodiment of a nozzle of the present inven - portion 22 of the
barrel 20 to inject molten plastic  45  tion. In particular, the nozzle,
generally indicated at through the nozzle 14 as is well known in the art.
106, includes a nozzle body, generally indicated at The system  10 also
includes a pressurized     108 which, in turn, includes a threaded first
end fluid supply 24 which supplies pressurized fluid,  portion, generally
indicated at 110. The first end (i.e. typically nitrogen gas), to the
nozzle 14   portion 110 is adapted for resin connection with an through a
fluid control valve or valves 26. The valve  50  associated mold, generally
indicated at 112. The 26 controls the flow of pressurized fluid from the
mold 112 may be prepressurized and/or relieved fluid supply 24 in
synchronization with the injection  through a pressure source 114 which is
in com- of molten plastic from the nozzle 14, as is also well  munication
with the mold cavity 116 of the mold known in the art. It is to be
understood that timing  112, the purpose of which will be described in and
sequence of steps needed to coordinate the  55  greater detail hereinbelow.
However, preferably, the plastic injection and the fluid communication may
mold 112 is prepressurized through the nozzle 106. be provided by any of a
wide variety of structures.  The nozzle body 108 also includes a threaded
second end portion 118 which is adapted for resin 4    



7                EP 0 321 160B1                       8 connection with an
end of an associated injection  check valve, generally indicated at 152,
including a molding machine 120. The first and second end     ball 154
biased by a spring 155 to control the flow portions 110 and 118,
respectively, are threadedly  of the gas through a longitudinally extending
pas - secured to a central portion 122 therebetween to  sage 156 which
extends completely through the pin form the nozzle body 108.
5   148. In particular, the ball 154 prevents reverse The first and second
end portions 110 and 118,  flow of gas through the pin 148. However, it is
to respectively, and the central portion 122 establish a  be understood
that the check valve 152 may be resin flow path for the molten resin
between the  omitted if it is desired to relieve the pressure within
injection molding machine 120 and the mold 112.  the hollow body portion
through the nozzle. The second end portion 118 includes a central  io
The spring 155 is seated within an apertured resin aperture 124 which
branches off into auxiliary  ring 158 at one end of thereof and biases the
ball resin apertures 126 within the second end portion  154 at its opposite
end. The ball 154 seats against 118. The auxiliary resin apertures 126
commu-     an apertured plug 160 which is threadedly secured nicate with
respective resin apertures 128 formed  within the piston portion 138. The
ball 154 allows in the central portion 122 which, in turn, commu -   15
the flow of the gas through the apertured ring 158 nicate a second central
resin aperture 130 in the  immediately adjacent the aperture 156 after the
first end portion 110.                            force of the fluid from
the fluid supply 24 has A valve means or mechanism, generally in-
overcome the biasing action of the spring 155. The dicated at 132, is
disposed within the nozzle body  force-deflection characteristics of the
spring 155 108 for controlling the flow of resin through the   20  are
chosen so that the ball 154 remains seated nozzle body 108. The valve
mechanism 132 in -     against the plug 160 while the piston assembly 134
cludes a piston or piston assembly, generally in-  moves the pin 148 to its
closed position. Only dicated at 134, which is adapted for reciprocating
when the pin 148 is in its closed position does the movement within the
central portion 122. Even     fluid force unseat the ball 154. though the
rest of the valve mechanism 132 is  25    A sealing means or mechanism in
the form of shown in its closed position for purposes of clarity,  various
annular backup and sealing rings 162, 164, the piston assembly 134 is shown
in FIGURE 3 at   169 and 170 are provided for further preventing the a
location substantially midway between surfaces  communication of the gas
and the resin within the 135 and 137 of the central portion 122 and the
nozzle body 108. Furthermore, between the rings second end portion 118,
respectively.        3o  162 and 164 a circumferential groove 166 is The
piston assembly 134 includes a first piston  formed in the first piston
part 136 which is in part 136 in which there is threadedly secured a
communication with a bleed hole 168 to bleed off second piston part 138.
The first piston part 136  any gas that may bypass the ring 164. has a
surface 140 which is in communication with     During operation of the
nozzle 106 the tip the molten resin via passages 141 extending from   35
portion 150 moves from its closed position to its the second aperture 130
and through the central   open position due to the variable pressure
exerted portion 122. Likewise, the second piston part 138  by the molten
resin at the surface 140 of the first has surfaces 142 in communication
with the fluid  piston part 136. The molten resin is then allowed to supply
24 through the fluid control valve 26 and a  flow through the nozzle 106,
through the sprue and hole 144 formed radially through the central portion
40  into the mold cavity 116. After resin injection, the 122 and in
communication with an outer circum -   pin 148 advances to move the tip
portion 150 to its ferential groove 146 formed in the second piston  closed
position under the biasing action of the part 138.
spring 147 and the fluid pressure at the ball 154. The second piston
portion 138 has a shoulder  After the tip portion 150 is in its closed
position, portion 143 and the second end portion 118 has a   45  additional
pressure exerted by the gas unseats the face 145 for receiving and
retaining a spring 147  ball 154 from the plug 160 and the gas flows
therebetween. The spring 147 biases the piston   through the aperture 156
in the pin 148. The gas 134 towards the left as illustrated in FIGURE 3.
injection or communication step may be accom- The second piston part 138 is
integrally formed  plished through a valving arrangement controlled with a
pin 148 having a tip portion 150. The tip  so  by timers or other process
control parameters as is portion 150 is movable between the solid and
well known in the art. phantom line positions illustrated in FIGURE 3 to
When the injection of the gas charge is com - alternately open or close a
resin orifice 152 formed  pleted, the gas valve 26 is closed and the gas is
in the first end portion 110. The first end portion  held in the article
within the mold. The check valve 110 is preferably interchangeable with
other end  55  152 prevents the reverse flow of gas through the portions to
vary the size of the resin orifice.   pin 148. The small surface area of
the tip portion At the juncture between the pin 148 and the    150 relative
to the large surface area at the sur- second piston portion 138, there is
disposed a    faces 142 prevents the opening of the nozzle 106 5    



9                 EP 0 321 160 B1                   10 by any flow of gas
to the tip portion 150. In other  be supplied at any convenient location
downstream words, the pressure differential on the valve     from the
nozzle 106. The gas from the gas source mechanism  132 ensures that the gas
does not      186 is also communicated to an actuating means Contaminate
the molten resin in the nozzle body   or mechanism 194 which preferably
takes the form 5   of a piston within a cylindrical member in order to
Finally, the gas is relieved from the mold 112.  extend or retract the pin
188. The gas may be relieved in any number of alter -     Referring now to
FIGURE 6, there is illustrated native ways. One possibility is to permit
the gas to  in flowchart form the various process steps for vent through
the path through which it entered.   making a structural foam body from a
foamable With respect to this possibility, the check valve 152  10  resin
in an injection molding system which includes would not be needed.
Alternatively, the gas may be  the nozzle 106 of FIGURE 3. vented within
the mold downstream of the tip por-    In step 200, the mold 112 is
pressurized via tion 150.                                         the
pressure source 114. Referring now to FIGURE 4 there is illustrated   In
step 202, the foamable resin is injected a valve gate or a conventional
multi -nozzle hot  15  through the nozzle 106. runner manifold system 172
which is modified to      In step 204, the tip portion 150 is extended to
utilize the invention of the present application. In  close the nozzle 106.
this type of design there are multiple entry points  In step 206, pressure
is relieved within the for the plastic to form the molded article. Such a
mold 112 to permit foaming of the foamable resin. system is utilized in
many cases, where the shape   20  In step 208, the body is cooled. or
dimensions of the molded article are relatively   In step 210, the mold is
opened and the part is large and best produced by multiple injection
removed. points.                                              In addition
to the steps outlined in FIGURE 6, The system 172 includes a locating ring
174, a  fluid (i.e. nitrogen gas) may be injected into the manifold 176 and
a pair of cylinder assemblies,  25  mold 112 under pressure from the nozzle
106 to generally indicated at 178. Each of the cylinder  distribute the
molten resin over the interior surfaces assemblies 178 includes a shutoff
pin 180 which   of the mold 112. After this step, the resulting has a
longitudinally extending passage extending  pressure from the gas is
relieved. The pressure completely therethrough for gas injection.
may be relieved in the mold or may be relieved Each of the assemblies 178
includes a piston   30  through the hollowed -out pin 148. 182 secured at
one end of its respective pin 180 to  Referring now to FIGURE 7, there is
illustrated move therewith. Piston reciprocation caused by gas  an enlarged
form of a counterbalance means or from a control gas source 186 causes the
pin 180  mechanism, generally indicated at 220, which is to reciprocate to
open and close its respective   located within a piston assembly, generally
in- nozzle 184. When the shutoff pin 180 is in its  35  dicated at 134. In
general, the counterbalance retracted position, the nozzle 184 is open and
mechanism 220 also prevents fluid entry into the permits communicable
plastic to flow through the  mold 112 until a tip portion of the valve
mechanism sprue and into the mold cavity. When the shutoff  132 is closed.
,pin is in its advanced or sealing position, the noz-    It is to be
understood that the parts of FIGURE zle tip is closes. After the nozzle tip
is closed, the   40  7 having the same or similar functions or con - air
may flow in a controlled fashion from the con -  struction to the parts
illustrated in FIGURE 3 are trolled gas source 186 to distribute the molten
resin  given the same reference numerals, but have a over the interior
surfaces of the mold. As can be  prime designation. readily appreciated,
one or more of the nozzles      The piston assembly 134' is integrally
formed 106 can be easily adapted to be threadedly at -   45  with a pin
148', having a tip portion (not shown, but tached to the manifold 176. In
such a configuration,  which is threadedly secured to the end of the pin
the piston 134 would preferably be located outside  148'). of the nozzle
body 108 and take the place of the     Included within the pin 148' is a
check valve, piston 182.                                       generally
indicated at 152', similar to the check Referring now to FIGURE 5, there is
illustrated   50  valve 152. The check valve 152 includes a ball an
alternative embodiment to the embodiment il -  154 disposed within the pin
148', adjacent the lustrated in FIGURE 4 wherein solid pins 188 are
passage 156' formed in the removable tip portion provided in place of the
hollow pins 180. The        The counterbalance mechanism 220 includes a
controlled gas source 106, rather than supplying  compression spring 222,
seated between a shoul - gas through the pin 188, supplies gas downstream
55  der 221 formed in the pin 148 and a shoulder 223 from the nozzle 102
such as though an aperture    of a spring support, generally indicated at
224, 190 extending through a sprue 192 of the mold.    which is located in
the pin 148'. The spring support However, it is to be understood that the
gas may  224 includes an inner cavity 226 which receives    6 



11                EP0321 160B1                      12 the spring 222 and
which is at least partially de -  may be provided by the present invention.
fined by the shoulder 223. The cavity 226 is in fluid  While the best mode
for carrying out the in - communication with a second cavity 229 formed in
vention has herein been described in detail, those the pin 148 by means of
inclined passages 228.   familiar with the art to which this invention
relates The passages 228 communicate with an ex -    5   will recognize
various alternative designs and em - terior surface 230 of the spring
support 224 op -  bodiments for practicing the present invention as posite
the internal cavity 226. In turn, the exterior  defined by the following
claims. surface 230 communicates via passages 234, 238 and 240 with
surfaces 142 and 137 of the piston   Claims assembly 134' and a second end
portion 118' of  10 the nozzle, respectively. The passage 234 is      1. A
method for making an article from at least formed in an adjustment plug 232
and is in direct    one plastic resin in an injection molding sys-
communication with the passage 238 formed in the      tern including a
pressurized fluid source (24), a adjustment plug 232 as well as in a
pressure block,   mold (112) having an injection aperture, an generally
indicated at 236. Finally, the passage 240   15  injection nozzle (106)
having a nozzle body is formed in the pressure block 236 in direct com -
(108) for establishing a flow path for molten munication with the passage
238.                     resin through the injection aperture and valve
Both the size of the passage 234 and the          means (132) including a
piston (134) and a tip strength of the spring 222 determine the pressure
portion (150) operatively associated with the at which the fluid travels
through the passage 156'.  20  piston to move therewith, the tip portion
having For example, the smaller the diameter of the pas -   a closed
position and an open position to sage 234 and the stronger the spring 222,
the         communicate the flow of plastic resin from the higher the
pressure. Such high pressure is required   nozzle body through the
injection aperture, the for high viscous plastics.
method including the steps of: (a) injecting (96) The  adjustment plug  232
is adjustably,  25     an amount of molten resin sufficient for the
threadedly secured within the piston assembly 134'    preparation of the
article by applying a first to thereby set the spring 222 of the
counterbalance  variable pressure to the piston to cause the tip mechanism
220 to prevent gas entry into in the       portion to move to its open
position to com - mold until the piston tip is seated closed in its
municate the flow of plastic resin from the forward position. In other
words, air pressure, to-   30  injection nozzle through the injection
aperture gether with spring 147 applies a pressure at the      in the mold;
(b) communicating (98) pressur- surface 142 to move the piston assembly
134' and,    ized fluid from the fluid source to the mold, consequently,
the pin 148 to the left until the tip  simultaneously with or after the
step of inject - portion of the pin 148' is seated closed. After      ing
the molten resin to distribute the molten seating, the air pressure
appearing at the surface   35  resin over the interior surfaces of the mold
230 of the spring support 224 urges the spring       whereby a hollow body
portion is formed; (c) support 234 to the left, thereby allowing the fluid
to  applying a second variable pressure to the flow through the apertures
234, 238 and 240           piston to urge the tip portion towards its
closed through apertures 228, past the spring 222 and       position, the
difference in the pressure be - through the passage 156' and the pin 148'.
The ball  40  tween the first and second pressures causing 154' operates in
the same fashion as the ball 154 in  the tip portion to move to its closed
position, the embodiment of FIGURE 3 by allowing the fluid      wherein the
difference in pressure on the valve to flow unimpeded to the mold, but
preventing the     means prevents the fluid from entering the flow fluid
from flowing back through the passage 156 -     path of the molten resin in
the nozzle body; (d) (i.e. the ball 154' operates as a one -way valve).
45  cooling (100) the article to a temperature be - Again, it is to be
understood that the check      neath the softening point of the resin; (e)
re- valve 152' may be omitted if it is desired to at least  lieving (102)
the pressure within the hollow partially relieve the pressure within the
hollow body  body portion; and (f) opening (104) the mold to portion
through the nozzle. The counterbalance       remove the article,
characterized by: mechanism 220 permits such relieving to occur at  so
the tip portion is connected to the piston to least until the pressure
within the hollow body      move in tandem  with the piston, the first
portion reaches an amount such as 2,758 KPa (400     pressure being
provided by the resin during psi), at which  pressure  the  counterbalance
the resin injection step to urge the piston and, mechanism 220 prevents the
reverse flow of fluid.     consequently, the tip portion towards its open
The methods and various embodiments of the   55   position and pressurized
fluid from the fluid nozzle of the present invention prevent intermixing
source applies at least a portion of the second of the gas and plastic
resin within the nozzle.      pressure to urge the piston and,
consequently, Consequently, parts having excellent surface finish  the tip
portion towards its closed position while 7    



11                EP0321 160B1                      12 the spring 222 and
which is at least partially de-  may be provided by the present invention.
fined by the shoulder 223. The cavity 226 is in fluid  While the best mode
for carrying out the in - communication with a second cavity 229 formed in
vention has herein been described in detail, those the pin 148' by means of
inclined passages 228.   familiar with the art to which this invention
relates The passages 228 communicate with an ex-   5   will recognize
various alternative designs and em - terior surface 230 of the spring
support 224 op -  bodiments for practicing the present invention as posite
the internal cavity 226. In turn, the exterior  defined by the following
claims. surface 230 communicates via passages 234, 238 and 240 with
surfaces 142' and 137 of the piston  Claims assembly 134' and a second end
portion 118 of  10 the nozzle, respectively. The passage 234 is      1. A
method for making an article from at least formed in an adjustment plug 232
and is in direct     one plastic resin in an injection molding sys-
communication with the passage 238 formed in the      tem including a
pressurized fluid source (24), a adjustment plug 232 as well as in a
pressure block,   mold (112) having an injection aperture, an generally
indicated at 236. Finally, the passage 240   15  injection nozzle (106)
having a nozzle body is formed in the pressure block 236 in direct com -
(108) for establishing a flow path for molten munication with the passage
238.                     resin through the injection aperture and valve
Both the size of the passage 234 and the          means (132) including a
piston (134) and a tip strength of the spring 222 determine the pressure
portion (150) operatively associated with the at which the fluid travels
through the passage 156.  2o  piston to move therewith, the tip portion
having For example, the smaller the diameter of the pas -    a closed
position and an open position to sage 234 and the stronger the spring 222,
the         communicate the flow of plastic resin from the higher the
pressure. Such high pressure is required   nozzle body through the
injection aperture, the for high viscous plastics.
method including the steps of: (a) injecting (96) The  adjustment plug  232
is adjustably,  25      an amount of molten resin sufficient for the
threadedly secured within the piston assembly 134     preparation of the
article by applying a first to thereby set the spring 222 of the
counterbalance   variable pressure to the piston to cause the tip mechanism
220 to prevent gas entry into in the        portion to move to its open
position to com - mold until the piston tip is seated closed in its
municate the flow of plastic resin from the forward position. In other
words, air pressure, to-   30  injection nozzle through the injection
aperture gether with spring 147' applies a pressure at the     in the mold;
(b) communicating (98) pressur- surface 142' to move the piston assembly
134 and,    ized fluid from the fluid source to the mold, consequently, the
pin 148 to the left until the tip   simultaneously with or after the step
of inject - portion of the pin 148' is seated closed. After      ing the
molten resin to distribute the molten seating, the air pressure appearing
at the surface   35  resin over the interior surfaces of the mold 230 of
the spring support 224 urges the spring        whereby a hollow body
portion is formed; (c) support 234 to the left, thereby allowing the fluid
to  applying a second variable pressure to the flow through the apertures
234, 238 and 240            piston to urge the tip portion towards its
closed through apertures 228, past the spring 222 and         position, the
difference in the pressure be- through the passage 156 and the pin 148. The
ball  40  tween the first and second pressures causing 154' operates in the
same fashion as the ball 154 in  the tip portion to move to its closed
position, the embodiment of FIGURE 3 by allowing the fluid      wherein the
difference in pressure on the valve to flow unimpeded to the mold, but
preventing the     means prevents the fluid from entering the flow fluid
from flowing back through the passage 156' -    path of the molten resin in
the nozzle body; (d) (i.e. the ball 154' operates as a one -way valve).  45
cooling (100) the article to a temperature be- Again, it is to be
understood that the check      neath the softening point of the resin; (e)
re- valve 152' may be omitted if it is desired to at least  lieving (102)
the pressure within the hollow partially relieve the pressure within the
hollow body  body portion; and (f) opening (104) the mold to portion
through the nozzle. The counterbalance        remove the article,
characterized by: mechanism 220 permits such relieving to occur at  50
the tip portion is connected to the piston to least until the pressure
within the hollow body       move in tandem  with the piston, the first
portion reaches an amount such as 2,758 KPa (400      pressure being
provided by the resin during psi), at which  pressure  the  counterbalance
the resin injection step to urge the piston and, mechanism 220 prevents the
reverse flow of fluid.     consequently, the tip portion towards its open
The methods and various embodiments of the   55   position and pressurized
fluid from the fluid nozzle of the present invention prevent intermixing
source applies at least a portion of the second of the gas and plastic
resin within the nozzle.       pressure to urge the piston and,
consequently, Consequently, parts having excellent surface finish  the tip
portion towards its closed position while 7    
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fluid from entering the flow path  surface (142) of the piston is adapted
to be in of the molten resin in the nozzle body.           communication
with pressurized fluid from the fluid source to urge the tip portion
towards its .2. The method as claimed in Claim 1 wherein the      closed
position while preventing the fluid from piston is mounted for
reciprocating movement   5  entering the flow path of the molten resin in
within the nozzle body.                           the nozzle body and to
maintain the tip portion in the closed position. 3 The method as claimed in
Claim 1 wherein the fluid is communicated through the injection   9. The
nozzle as claimed in Claim 8 wherein the aperture.
10       valve means is housed within the nozzle body. 4. The method as
claimed in Claim 3 wherein the   10. The nozzle as claimed in Claim 8
wherein the fluid is communicated through the tip portion.    piston is
mounted for reciprocating movement outside the valve body. . The method as
claimed in claim 1 wherein the  15 pressure within the hollow body portion
is re-  11. The nozzle as claimed in Claim 8 or Claim 9 or lieved through
the injection aperture.            Claim 10 wherein the valve means has a
fluid passage (156) formed therein and open at one 6. The method as claimed
in Claim 1 wherein the      end thereof through the tip portion, the fluid
fluid applies substantially all of the second   20  passage and the tip
portion communicating the pressure during step (b).
flow of pressurized fluid into the mold. 7. The method as claimed in Claim
1 wherein the   12. The nozzle as claimed in Claim 9 or Claim 10 pressure
within the hollow body portion is at     wherein said tip portion is
operatively asso - least partially relieved downstream from the   25
ciated with the first end of the nozzle body to nozzle.
define a resin orifice of the nozzle. &  A nozzle (106) for use in a
fluid-assisted     13. The nozzle as claimed in Claim 8 or Claim 9 or
injection molding system including a pressur -    Claim 10 wherein said
valve means Includes a ized fluid source (24), a mold (112) having an  30
counterbalance mechanism  (220) to prevent injection aperture and an
injection molding       fluid entry into the mold until the tip portion of
machine (120), the nozzle including a nozzle     the valve mechanism is
closed. body (108) having means (110, 118, 122) for establishing a flow
path for molten resin, a first  14. The nozzle as claimed in Claim 13
wherein end of the nozzle body being adapted for resin  35  said
counterbalance  mechanism  includes connection with the mold and a second
end         spring means (222) for applying a spring force, thereof being
adapted for resin connection with  the spring force being larger than the
force an end of the injection molding machine; valve    required to move
the tip portion to its closed means (132) for controlling the flow of resin
position. through the nozzle body, the valve means in -   40 cluding a
piston (134) and a tip portion (150)  15. The method as claimed in Claim 1
wherein the operatively associated with the piston to move    article Is a
structural foam article made from a therewith, the valve means being
adapted for     foamable resin and wherein the method further reciprocating
movement between an open            comprises the steps of pressurizing
(200) the position and a closed position, the tip portion   45  mold to a
predetermined pressure prior to step communicating the flow of resin
through the       (a) and relieving (206) the pressure within the nozzle
body in the open position, said piston     mold to permit foaming by the
resin after step having first and second surfaces (140, 142),     (a). the
tip portion moving between the open and closed positions by a pressure
difference on   50  PatentansprUche the valve means to prevent the fluid
from en - tering the flow path of the molten resin in the  1. Verfahren zum
Herstellen eines Gegenstandes nozzle body and characterized by:
aus wenigstens einem  Kunstharz in einem the tip portion is connected to
the piston to  SpritzgieBsystem, umfassend eine Druckfluid - move in tandem
with the piston wherein the   55   quelle (24), eine Form (112) mit einer
Ein - first surface (140) of the piston is adapted for  spritz8ffnung, eine
Einspritzd~se (106) mit ei - communication with the resin for application
of   nem D~senkbrper (108) zum Ausbilden eines the first pressure and
wherein the second         Str6mungskanals ftr geschmolzenes Harz 8
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16 durch die Einspritzkffnung, und eine Ventil-   3. Verfahren nach
Anspruch 1, wobei das Fluid einrichtung (132) mit elnem Kolben (134) und
durch die Einspritzkffnung geleitet wird. 



einem Spitzenabschnitt (150), welcher mit dem Kolben betriebsmaBig
zusammenwirkt und sich    4. Verfahren nach Anspruch 3, wobei das Fluid KY
mit diesem verstellt, wobei der Spitzenab-    5    durch den
Spitzenabschnitt geleitet wird. schnitt eine Schlilestellung sowie eine 1ff
- nungsstellung einnehmen kann, um den Strom     5. Verfahren nach Anspruch
1, wobei der Druck des Kunstharzes vom DUsenk8rper durch die         im
Hohlkbrperabschnitt durch die Einspritz- Einspritzoffnung zu leiten, wobei
das Verfahren   offnung hindurch abgelassen wird. die folgenden
Verfahrensschritte umfaft: (a)  1o Einspritzen (96) elner far die
Herstellung des  6. Verfahren nach Anspruch 1, wobel das Fluid Gogenstandes
ausreichenden  Menge ge-             im wesentlichen den gesamten zweiten
Druck schmolzenen Harzes, indem ein erster variab -      wahrend des
Schrittes (b) aufbringt. Ier Druck auf den Kolben aufgebracht wird, so daB
sich der Spitzenabschnitt in seine Off -   15  7. Verfahren nach Anspruch
1, wobei der Druck nungsstellung verstellt und der Strom  des         im
Hohlkdrperabschnitt zumindest zum  Teil Kunstharzes von der EinspritzdUse
durch die       stromabwarts der DUse abgelassen wird. Einspritzoffnung in
die Form geleitot wird; (b) Einlelten (98) von Druckfluid von der Fluid-
8  DUse (106) zur Verwendung in einem fluidun - quelle in die Form, und
zwar gleichzeitig mit  20  terstUtzten SpritzgieBsystem mit einer Druck-
oder nach dom Schritt des Einspritzens von         fluidquelle (24), elner
Form (112) mit elner geschmolzenem Harz, umr das geschmolzene
Einspritz6ffnung, und einer SpritzgieBmaschine Harz Ober die Innenflichen
der Form zu ver-       (120), wobei die DOse einen Disenk6rper teilen, so
daB ein Hohlk8rperabschnitt gebildet   (108) mit Mitteln (110, 118, 122)
zum Ausbil- wird; (c) Aufbringen elnes zweiten variablen   25  den eines
Stromungskanals fOr geschmolze- Druckes auf den Kolben, um den Spitzenab-
nes Harz umfaSt und wobei ein erstes Endo schnitt in Richtung seiner
Schlielstellung zu      des DUsenkorpers flr einen HarzanschluB an
verstellen, wobel der Druckunterschied zwi -       die Form und ein zweites
Ende desselben fOr schen dem ersten und Zweiten Druck bewirkt,        einen
HarzanschluB an ein Endo der Spritz- daB der Spitzenabschnitt in seine
SchloeBstell-   30  giefmaschine ausgebildet ist; fomer eine lung verstellt
wird, bei welcher der Druckun -    Ventileinrichtung  (132) zum  Steuern
des terschied auf die Ventilanordnung verhindert,      Harzstromes durch
den D~senk6rper, wobel daB Fluid in don Stromungskanal fur des ge-
die Ventileinrichtung einen Kolben (134) und schmolzene Harz im DUsenk6rper
eintritt; (d)      eonen Spitzenabschnitt (150) aufweist, weicher Abkflhlen
(100) des Gegenstandes auf eine   35     mit dom  Kolbon betriebsmiBig
zusammen Temperatur unterhalb des Punktes, bei wel -        wirkt und sich
mit diesem zusammen verstellt, chem das Harz weich wird; (e) Ablassen (102)
wobei die Ventileinrichtung fernor eine Hin - des Druckes im
Hohlkbrperabschnitt; und (f)        und Herbewegung zwischen elner
Offenstel- O ffnen (104) der Form zum  Enffemen des           lung und
einer Schlie8stellung ausfUhren kann, Gogenstandes, dadurch gekennzelchnet,
daB   4o     wobei ferner der Spitzenabschnitt bei der Of - der
Spitzenabschnitt mit dom Kolben so ver-       fenstellung den Harzstrom
durch don DUsen- bunden ist, daB er sich mit dem Kolben ge -       korper
leitet, wobei femer der Kolben erste moinsam bewegt, wobel der erste Druck
durch        und zweite Flachen (140, 142) aufweist und das Harz wahrend
des Einspritrschrittes auf-       wobei der Spitzenabschnitt sich zwischen
der gebracht wird und den Kolben und dement-   45      Offnungsstellung und
der Schlieostellung in- sprechend den Spitkenabschnitt in Richtung
folge einer auf die Ventileinrichtung wirkenden seiner Offenstollung
drUckt, und daB das           Druckdifferenz verstellt, um ein Eintreten
von Druckfluid von der Druckquelle zumindest ei-       Fluid in den
Stromungskanal des geschmol- nen Teil des zweiten Druckes aufbringt, um
zenen Harzes im DUsenkorper zu verhindem, don Kolben und infolgedessen den
Spitken-   so     dadurch gekennzelchnst, daB der Spitzen - abschnitt in
Richtung seiner Schliefstellung zu    abschnitt mit dem Kolben so verbunden
ist, drOcken und damit einen Eintritt des Fluides in   daB er sich mit
diesem zusammen verstellt, den  Stromungskanal des  geschmolzenen
wobei die erste Flache (140) des Kolbons mit Harzes im Dfsenkorper zu
verhindern.              dem Harz zum Aufbringen des ersten Druckes S5
in Verbindung steht und die zweite Fliche 2. Verfahren nach Anspruch 1,
wobei der Kolben        (142) des Kolbens so ausgelegt ist, daB sie in
hin-und herbeweglich innerhalb des DWsen-         Verbindung mit Druckfluid
von der Fluidquelle korpers angeordnet ist.
steht, um don Spitkenabschnitt in Richtung 9              1 IIIII  1111111
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18 seiner Schlieflstellung zu verstellen, be! wel-    portant une ouverture
d'injection, une buse 



char er ein Eintreten von Fluid in den Stro -      d'injection (106) ayant
un corps de buse (108) mungskanal des geschmolzenen Harzes im
pour dtablir un passage pour l'ecoulement de DOsenkdrper verhindert, und um
den Spitzen -       la resine fondue A travers l'ouverture d'injec- K?'
abschnitt in der SchlieBstellung zu halten.  5       tion et des moyens de
vanne (132) incluant un piston (134) et une partie de tote (150) asso - 9.
DUse nach Anspruch 8, wobei die Ventilein -         cide operativement avec
le piston pour se id - richtung innerhalb des Dasenkorpers ange-
placer avec lui , la partie de t~te ayant une ordnet ist.
position fermee et une position ouverte pour 10      faire communiquer
I'dcoulement de resine 10. DUse nach Anspruch 8, wobei der Kolben au -
plastique & partir du corps de buse a travers Berhalb des Ventilkorpers hin
- und herbo -        l'ouverture d'injection, le procedd incluant les
weglich angeordnet ist.                            dtapos de: (a) injector
(96) une quantitd de resino fondue suffisante pour la preparation de 11.
DOse nach Anspruch 8, Anspruch 9 oder An -    16  I'objet en appliquant une
premibre pression spruch 10, wobei die Ventileinrichtung einen
variable au piston pour entrainer la partie de - Fluidkanal (156) hat,
welcher in dieser ausge -    tOte a se ddplacer vers sa position ouverte
bildet und an elnem seiner Enden Uber den          pour faire communiquer
l'dcoulement de resine Spitzenabschnitt geodffnet ist, wobei der Fluid -
plastique a partir de la buso d'injection a tra- kanal und der
Spitzenabschnitt den Strom des   20  vers l'ouverture d'injection dans le
moule ; (b) Druckfluides in die Form leiten.                   de faire
communiquer (98) le fluide pressuris6 venant de la source de fluide vers le
moule, 12. DUse nach Anspruch 9 odor Anspruch 10,             simultandment
avec ou apres I'6tape d'injec- wobei der Spitzenabschnitt mit dem  ersten
tion de la rdsino fondue pour distribuer la Ende des DUsenkorpers
betriebsmWgig zu-   25       rdsine fondue sur les surfaces interioures du
sammenwirkt und eins Harzoffnung der DOse          moule, ainsi une partie
de corps crouse est definiert.
fagonnde ; (c) appliquer une seconde pression variable au piston pour
pousser la partie de 1. DUse nach Anspruch 8, Anspruch 9 oder An -
tOte vers sa position fermeo, la difference en spruch 10, wobei die
Ventileinrichtung einen   3o  pression entre les prernibre et seconde pres-
Ausgleichsmechanismus (220) umfalt, um ei -        sions entrainant la
partie de tete a se deplacer non Eintritt von Fluid in die Form zu verhin-
vers sa position fermee, dans loquel la diffd - dern, bis der
Spitzenabschnitt des Ventilme -      rence de pression sur les moyens de
vanne chanismus geschlossen ist.                         dvite au fluide
d'entrer dans le passage prevu 35      pour I'ecoulement de la resine
fondue dans le 14. Dtse nach Anspruch 13, wobei der Aus -             corps
de buse ; (d) refroidir (100) I'objet a une gleichsmechanismus  sine
Federanordnung           temperature au - dessous du point de ramol - (222)
zum Aufbringen einer Federkraft auf -        lissement de la resine ; (e)
relfacher (102) la K>    woist, wobei die Federkraft grdBer als die Kraft
pression a l'intdrieur de la partie creuse du ist, die zum Verstellen des
Spitzenabschnittes   40  corps ; et (f) ouvrir (104) le moule pour enlever
in seine SchlieBstellung orforderlich ist.         l'objet, caracterisd par
le fait quo: la partie de tOte est connectee au piston 15. Verfahren nach
Anspruch 1, bei welchem der         pour se ddplacer en tandem avec le
piston, la Gegenstand ein aus elnem schilumbaren Harz         prernibre
pression etant fournie par la rdsine hergestelltes Schaum-Bauteil ist,
wobei das   45   pendant l'dtape d' injection de resino pour Verfahren
ferner die Schritte umfafit, die Form    pousser le piston et, par
consequent, Ia partie vor dem Schritt (a) bis zu einem vorgegebenen      de
tMte vers sa position d'ouverture et le fluide Druck unter Druck zu setzen
(200) und den          pressurise, a partir de la source de fluide, Druck
in der Form nach dem Schritt (a) abzu -      applique au moins une partie
de la seconde lassen (206), um ein Aufschlumen des Harzes  5o    pression
pour pousser le piston et, par zu ermoglichon.
consequent, la partie de tOte vers sa position fermeo tout en dvitant au
fluide d'entrer dans Revendlcatlons
le passage pour t'dcoulement de la resine fondue dans le corps de buse. 1.
Procede pour faire un objet a partir d'au moins  5s une resine plastique
dans un systbme de        2. Procedd selon la revendication 1 dans lequel
moulage par injection incluant une source de       le piston est montd pour
le mouvement de fluido pressurise (24), un moule (112) corn-       va - et
- vient A l'interieur du corps de buse. 1L0 C   L  M   S*    19
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3. Procedd selon la revendication 1 dans loquel      resine pour
application de la premibre pression le fluide communique a travers
l'ouverture        et dans laquelle la seconde surface (142) du
d'injection.                                      piston est adapt~e pour
8tre en communication avec le fluids pressuris4 venant de la source _4.
Proced6 selon la revendication 3 dans loquel   5     de fluide pour pousser
la partie de tOte vers sa le fluide communique & travers la partie de
position fermee tout en empOchant le fluide de tote.
pendtrer dans le passage pour l'ecoulement de la resine fondue dans le
corps de buse et pour &  Proced6 selon la revendication 1 dans lequel
maintenir la partie de tote dans la position la pression & l'intdrieur de
la partie creuse du   10  fermee. corps est relflchse & travers l'ouverture
d'in - jection.                                      9. Buse selon la
revendication 8 dans laquelle les moyens de vanne sont log6s a l'int6rieur
du 6. Procedd selon la revendication 1 dans lequel      corps de buse. 1e
fluide applique sensiblement la totalite de la  is seconde pression pendant
l'dtape (b).         10. Buse selon la revendication 8 dans laquelle le
piston est monte par le mouvement de va- 7. Procedd selon la revendication
1 dans lequel      et - vient & I'exterieur du corps de vanne. Ia pression
a l'interieur de la partie creuse du corps est au moins partiellement
relAchde en   20  11. Buse selon la revendication 8 ou la revendi - aval de
la buse.                                  cation 9 ou la revendication 10
dans laquelle les moyens de vanne possbdent un passage &  Buse (106) pour
application dans un systeme        de fluide (156) forme & l'int6rieur et
s'ouvrent & de moulage par injection assistO par fluide       une extremite
de ceux-ci a travers la partie incluant une source de fluide pressurise
(24),  25  de tOte, le passage de fluide et la partie de un moule (112)
comportant une ouverture          tWte faisant communiquer l'ecoulement du
d'injection et une presse d'injection (120). la   fluide pressurise dans le
moule. buse incluant un corps de buse (108) poss6 - dant des moyens (110,
118, 122) pour etablir  12. Buse selon la revendication 9 ou la revendi- un
passage pour l'ecoulement de resine fon-   30  cation 10 dans laquelle
ladite partie de tOte est due, une premibre extr6mite du corps de buse
operativement associse avec la premiere ex- etant adaptee pour une
connexion de la resine     tr6mit4 du corps de buse pour definir un orifice
avoc le moule et une seconde extremite de ce      d'ecoulement de r6sine de
la buse. corps de buse etant adaptde pour une connexion de la rdsine avec
une extrdmite de   38  It Buse selon la revendication 8 ou la revendi - la
presse d'injection ; des moyons de vanne       cation 9 ou la revendication
10 dans laquelle (132) pour commander l'ecoulement de la r6 -      lesdits
moyens de vanne incluent un mecani - sine & travers le corps de buse, les
moyens de    sme de contrecharge (220) pour empicher le vanne incluant un
piston (134) et une partie de   fluide de pdnitrer dans le moule jusqu'& ce
tOte (150) associ6e operativement avec le  40     que la partlie de tMte du
mecanisme de vanne piston pour se d6placer avec lui, les moyens      soit
ferm6e. de vanne etant adaptes pour un mouvement de va- et - vient entre
une position d'ouverture  14. Buse selon la revendication 13 dans laquelle
et une position fermde , la partie de tte fai -   ledit mecanisme de
contrecharge inclut des sant communiquer l'ecoulement de resine a   45
moyens de ressort (222) pour appliquer une travers le corps de buse dans la
position         force dlastique, la force elastique etant sup6 -
d'ouverture, ledit piston comportant les pre -    rieure A la force requise
pour deplacer la partie mibro et seconde surfaces (140, 142), la partie
de tOte vers sa position fermee. de tSte se deplagant entre les positions
ou - verte et ferm6e pour une difference de pres -   so  15. Procede selon
la revendication 1 dans lequel sion sur les moyens de vanne pour eviter au
l'objet est un objet de mousse A peau integree fluide d'entrer dans le
passage pour I'ecoule-    fabrique & partir d'uno resine expansee et ment
de la resine fondue dans le corps de         dans lequel le proc6de
comprend de plus les buse et caracterisee par le fait quo:
etapes de pressuriser (200) le moule a une la partie de tSte est connectee
au piston   55  pression pr6determin6e avant l'etape (a) et de pour se
deplacer en tandem avec le piston         relfichement (206) de la pression
a l'interieur dans laquelle la premibre surface (140) du        du moule
pour permettre l'expansion de la piston est adaptee pour communication avec
la     resine aprbs I'dtape (a). *   C   L 1    S 1    


