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ploying such a valve in a mold for apertured discs has been devised. This
invention relates to injection molding       Swiss  Patent No. 305,197
discloses an machines and, more particularly to a valve        apparatus
for molding a top on an extruded body assembly for injection molding
machines as    5    so as to form a cylindrical container, and the like.
referred to in the preamble of claim 1. Further the  An aperture is to be
formed in the container top invention relates to a method of controlling
flow  being molded. A sprue bushing of the apparatus of disc-forming
material into a mold cavity as    has slidably disposed therein a nozzle
resiliently referred to in the preamble of claim 5.           biased toward
a non-working position by a        - In injection molding machines of this
general   to  spring. An axially movable element is disposed type, it is
well known to inject molten plastic   coaxially with respect to the nozzle
for cooperat material under pressure through an injection      ing
therewith to form the opening in a cap being sprue bushing and into the
mold cavity defined by  molded. This element is biased upwardly, toward the
two disc-shaped stamping dies. When the       the nozzle, by a helical
spring. Injection takes mold cavity is filled with the molten plastic   15
place by movement of a piston so as to force the material, the surrounding
machine structure in-   nozzle downwardly into the mold cavity. When
cluding the respective mold halves and the sprue  the injection operation
is finished, the piston is  - bushing are cooled by a circulating liquid
coolant  returned to the non-working position and the to reduce the
temperature of the molten plastic   nozzle and the movable element likewise
return to material and thereby solidify the material. In this   20   their
start positions under the action of springs. manner, the molded record disc
is quickly         Thus, the Swiss reference does nothing to supply
solidified within the mold cavity whereupon the   the deficiencies of the
U.S. reference as far as the  = solidified disc can be removed from the
machine   positive return of the poppet valve to a position  - and the
cycle restarted, thereby allowing a rapid  blocking flow through an
associated sprue bush- production rate of the record discs. However, a
25   ing concerns. substantial amount of plastic material within the   It
is an object of the present invention to over- sprue bushing has a
relatively large thickness     come the rate limiting drawbacks of the
prior art compared with the plastic material within the      while at the
same time eliminating waste of any mold cavity, whereby the plastic
material within   plastic material within the aperture region of the the
sprue bushing takes the longest time to   30   disc and further providing a
disc production rate solidify. The cycle time for molding the record
independent of the solidification time of molten discs is therefore
dependent upon the cooling      plastic material in the sprue bushing
region of the time of the sprue material, and not upon the       injection
machine assuring a high quality central cooling time of the disc per se.
Moreover, this    aperture in the molded disc. sprue material when
solidified comprises wasted    35  The present invention is embodied in a
valve plastic material which must be removed from the    assembly for
controlling flow of molten disc- molded record disc, as by means of a punch
forming material as claimed in claim 1. assembly or the like, to yield the
desired thin, sub-  The invention is further embodied in a method
stantially planar record disc including the re-    of controlling flow of
disc-forming material in a quired central aperture.                     40
mold cavity as claimed in claim 5. Formation of the central aperture by
means of a    A particularly advantageous embodiment of the conventional
punch assembly as disclosed in        molding assembly for the injection
machine in- US-A--4 185 955 poses a variety of problems in     cludes a hot
sprue bushing through which molten the production of the record discs. For
example,   disc-forming material is maintained at an ele- the punch step
requires a certain cycle time to   45   vated temperature and is injected
into the mold perform, thereby prolonging the cycle time for     cavity.
This hot sprue bushing defines a flow path each record disc. Moreoever, the
use of a punch    positioned generally at a right angle to the plane
assembly to form the apertures after solidification  of the mold cavity and
aligned axially with the of the record discs results in aperture shapes
central axis of the mold cavity. The molten disc- having a concentricity
dependent upon the state   50   forming material is thus injected into the
mold of wear of the punch assembly. As punch            cavity along an
axis coincident with the central assembly wear progresses, the likelihood
of the    aperture to be formed in the molded record disc. creation of
debris in the vicinity of the aperture   The hot sprue valve assembly is
mounted on increases, and such debris can deleteriously       the machine
generally in axial alignment with the affect the quality of subsequently
molded record   55   hot sprue bushing and includes a poppet valve for
discs. Finally, the use of a punch assembly occa-  opening and closing the
flow path in the hot sprue sionally results in cracking of the discs in the
bushing to flow of the molten disc-forming region of the aperture, whereby
the discs must be  material. This poppet valve is biased by a spring
rejected as scrap.                                 to a normal position
seated upon the bushing to The use of a poppet valve is known for con-   60
prevent flow of the molten disc-forming material trolling the flow of
molten plastic material in    into the mold cavity. However, when the
material injection molding machines when it is not          is placed under
the influence of an injection pres- necessary to form  a central aperture
in the       sure, the poppet valve is moved to an open molded article.
Such a valve is shown in U.S.      position to  allow  the  molten
disc-forming Patent No. 3,010,156. Until now, no way of em-    65
material to flow into and fill the mold cavity. 2  



3     .            0 051  252                     4 An hydraulic ram is
positioned on the side of   in which the record disc 12 is molded. More
speci- the mold cavity opposite the sprue bushing, and   fically, the mold
halves 14 and 20 are movable is operable to advance toward the mold cavity
to  between a closed position with their carrier plates engage the poppet
valve when the mold cavity is   18 and 24 in abutting relation with each
other as filled with the molten disc-forming material. The    5    shown in
Fig. 1, and an open position separated hydraulic ram bears againstthe
poppet valve to    from each other (not shown in Fig. 1). A plurality
return the valve to a closed position seated upon  of guide pins 26, one of
which is shown in Fig. 1, the sprue bushing. Importantly, this movement of
are secured to the first mold half 14 and received the poppet valve occurs
prior to solidification of  slidably within bushings 28 in the second mold
the disc-forming material so that a central aper-   10   half 20 to
maintain the two mold halves in close ture is molded into the record disc
having a shape  axial alignment with each other. corresponding to the shape
of the poppet valve.     The carrier plates 18 and 24 of the two mold After
the disc-forming material within the mold  halves 14 and 20 respectively
include annular cavity has solidified, the mold parting line is
plate-shaped recesses 32 and 34 facing toward opened with the valve spring
maintaining the    15   each other generally in axial alignment for receiv-
poppet valve in its seated or closed position. An  ing annular platens
36.and 38, respectively. As air ejector assembly adjacent the sprue bushing
is  illustrated, these platens 36 and 38 can be secured supplied with air
under pressure to air-eject the  in position within the recesses 32 and 34
as by solidified molded record disc from the machine.    means of bolts 44,
or the like. The platens 36 and In the preferred embodiment, the poppet
valve   20   38 respectively carry removable support plates 37 is carried
by a valve stem received within the     and 39 which in turn carry
disc-shaped stamping sprue bushing. This valve stem is formed to
dies 40 and 42 having a surface configuration include guide means engaging
the interior wall of  representative of the information to be cast into the
bushing to assure accurate guided movement    the record disc 12, and which
cooperate with each of the poppet valve with respect to the axis of the
25   other when the mold halves 14 and 20 are in the sprue bushing flow
path. Importantly these guide   closed position to define the disc-shaped
mold means further define axially extending flow        cavity 25 in which
the disc 12 is injection molded. passages for relatively free passage of
the molten  Annular rings 46 and 48 can be provided about disc-forming
material through the sprue bushing    the circumference of the mold cavity
25 for flow path and into the mold cavity.          30   securing the
support plates 37 and 39, and the Other features and advantages of the
present     stamping dies 40 and 42 in fixed positions upon invention will
become apparent from the follow-    their respective platens 36 and 38, all
in a well- ing detailed description, taken in conjunction with  known
manner. If desired, annular center clamps the accompanying drawings which
illustrate, by     can also be provided for securing the stamping way of
example, the principles of the invention.    35   dies in position, such as
the lower center clamp 52 The accompanying drawings illustrate the in-
shown in Fig. 1. vention. In such drawings:                           An
injector assembly 54 is secured by a bolt 51 Fig. 1 is a simplified cross
sectional view of an  or the like to the base plate 16 of the first mold
injection molding machine including a hot sprue    half 14, and this
injector assembly 54 comprises a valve assembly embodying the present
inven-   40   generally cylindrical collar 55 or block having a tion;
central inlet port 56 through which molten disc- Fig. 2 is an enlarged
fragmented cross sectional  forming material such as a molten plastic
material view illustrating the hot sprue valve assembly in  is injected
under pressure. More specifically, an an open position;
injector gun assembly (not shown) supplies mol- Fig. 3 is an exploded
perspective view illus-   45   ten disc-forming material in an appropriate
quan- trating a portion of the valve assembly, with      tity and under
appropriate pressure for passage portions broken away; and
through the inlet port 56 and further to the mold Fig. 4 is an enlarged
fragmented cross sectional  cavity 25. This injector gun assembly is
generally view illustrating ejection of a molded record disc  conventional
in the art, and thus it is not shown or from the machine.
50   described in detail herein. Referring now to the drawings, and
particularly    The collar 55 of the injector assembly 54 in- to Fig. 1,
there is shown a molding apparatus 10    cludes an internal flow path 57
for receiving the for use in combination with an injection molding
molten disc-forming material injected through the machine (not shown) to
produce a centrally aper-   inlet 56. As illustrated in Figs. 1-3, the
collar 55 tured record disc 12, such as a video information    55   has a
lower end which is secured to the enlarged disc.
upper end of a hot sprue bushing 58 as by means The molding apparatus 10
comprises a first        of at least one bolt 60. The sprue bushing 58 mold
half 14 including a base plate 16 and a        includes an internal flow
path 62 aligned with the carrier plate 18, and a second mold half 20
injector assembly flow path 57 and extending including a base plate 22 and
a carrier plate 24.   60   downwardly into communication with the mold The
first and second mold halves 14 and 20 along    cavity 25. Importantly, as
shown in Figs. 1 and 2, with their associated base and carrier plates 16,
the injector assembly and sprue bushing flow 18 and 22, 24 are reciprocally
movable toward       paths 57 and 62 are together oriented generally at and
away from each other to open and close a        a right angle to the plane
of the mold cavity 25, relatively thin, substantially planar mold cavity 25
65   and generally in alignment with the axial center of 



3    5                  0 051 252                     6 the mold cavity 25.
Accordingly, the molten disc-  is secured in a suitable manner to a
radially out- forming material is supplied centrally to the mold  wardly
projecting annular flange 84. cavity 25 and flows from the sprue bushing 58
in a  The flange 84 is in turn secured as by screws 82 radially outwardly
direction to fill the mold cavity  to a second, similarly-sized flange 86
of a valve 25. The molten disc-forming material thereby    5   stem cap 88.
This latter flange 86 is received conforms to the specific geometry of the
mold    within a lower enlarged portion 59 of the injector cavity as
defined by the two stamping dies 40 and  assembly flow path 57. The valve
stem cap 88 has 42 which includes appropriate surface dis-       a
cylindrical shape for sliding reception within the continuities
representative of the prescribed    narrow upper portion of the flow path
57, and is information, such as video and/or audio informa-   to  formed
integrally with an upper extension 90 of tion, to be imparted to the molded
record disc.  smaller cross section projecting upwardly along The invention
of this application comprises a   the axis of the flow path 57. The valve
stem cap 88 hot sprue valve assembly 64 for controllably     includes
axially extending flow openings 89 for opening and closing the sprue
bushing flow path  substantially free and unrestricted passage of  A 62 to
flow of molten disc-forming material into   15   molten disc-forming
material in a downward the mold cavity 25. The valve assembly 64 in-
direction through the injector assembly flow path cludes a poppet valve 66
positioned generally at  57 to the openings 79 formed by the arms 78 and
the end of the sprue bushing 58 adjacent the mold  the guide cylinder 80 of
the upper end of the valve cavity 25 and movable to a closed position
seated  stem 74. upon the sprue bushing 58. In this position, the   20
Both the valve stem cap 88 and the valve stem poppet valve 66 isolates the
molten disc-forming  74 are hollow for respective reception of heaters
material with the sprue bushing flow path 62 from  92 and 94, such as
electrical resistance heater the mold cavity 25 so that the disc-forming
cartridges. These heaters 92 and 94 are designed material within the mold
cavity can be solidified  to maintain the temperature level of the molten
rapidly and substantially independently of molten   25   disc-forming
material as it flows through the disc-forming material within the sprue
bushing    injector assembly 54 and the sprue bushing 58 to 58. Moreover,
the poppet valve 66 advan-         the mold cavity. Appropriate electrical
current is tageously operates to mold a central aperture 68  supplied to
the heaters 92 and 94 by conductors of a desired size and shape in the disc
12, as will  96 and 98 which extend outwardly from the be described.
30  injection assembly 54 through the cap flange 88 As illustrated in Figs.
1-3, the poppet valve 66  for suitable connection to an electrical power
has a generally circular cross sectional shape and  supply (not shown).
includes a conically tapered rear valve seat face   A relatively large
spring 100 is positioned annu- 70 for seated engagement upon a matingly
larly about the guide cylinder 80 of the valve stem shaped valve seat 72
defined by the adjacent end    35   74 within the upper enlarged position
63 of the of the sprue bushing 58. The poppet valve 66 is   sprue bushing
flow path 62. The spring 100 com- formed integrally with a valve stem 74
which      prises a compression spring reacting between the extends
upwardly, as viewed in Figs. 1 and 2,     flange 84 at the upper end of the
guide cylinder 80 within the sprue bushing flow path 62 along the   and an
upwardly and axially presented shoulder central axis thereof. This valve
stem 74 is con-   40   102 for the sprue bushing 58 within the enlarged
strained for accurate sliding, guided movement    flow path portion 63.
Since the sprue bushing 58 along the axis of the flow path 62 by a
plurality of  is rigidly secured with respect to the first mold radially
outwardly extending arms 76. These arms  half 14, the spring 100 urges the
flange 84 along 76 each have a substantial axial length and each  with the
entire valve assembly 64 in an upward has a carefully selected shape and
contours for   45   direction as viewed in Figs. 1 and 2. This moves close
sliding engagement with the interior wall   the valve stem 74 upwardly
within the sprue surface of the sprue bushing 58. Moreover, these  bushing
flow path 62 to correspondingly move arms 76 are angularly spaced from each
other to   the poppet valve 66 to a normal seated position define axially
extending openings 77 to allow sub-  upon the sprue bushing valve seat 72.
stantially free and unrestricted passage of the    50  The arms 76 about
the stem 74 combine with molten disc-forming material through the flow
the guide cylinder 80 and the valve stem cap 88 to path 62 in the sprue
bushing.                     constrain the entire valve assembly 64 for The
upper end of the valve stem 74 includes a    accurately guided axial motion
with respect to the second plurality of radially outwardly extending  axis
of the sprue bushing flow path 62. Con- arms 78 (Fig. 3) which are
angularly spaced from    55   veniently, a cap sleeve 99 is received over
the two each other to define axially extending openings   flanges 84 and 86
for sliding movement within the 79 to allow substantially free and
unrestricted   enlarged portions 59 and 63 of the flow paths 57 passage of
the molten disc-forming material.      and 63. This cap sleeve 99 is
secured to the These latter arms 78 terminate at their radially  flanges 84
and 86 by the screws 82, and axial rota- outward extent in a guide cylinder
80 sized for   60  tion of the entire subassembly is prevented by a sliding
reception within the sprue bushing flow    guide pin 101 received
respectively within slots path 62. This guide cylinder 80 projects
upwardly,  103 and 105 in the cap sleeve 99 and the injector as viewed in
Figs. 1 and 2, into an enlarged       assembly 54. 



portion 63 of the flow path 62 at the upper end of  In operation of the
machine, molten disc-form- the sprue bushing 58 where the guide cylinder 80
65  ing material is injected under pressure through 4    7                0
051 252                      8 the injector assembly inlet 56 for passage
through  After the mold cavity 25 is filled with the molten the flow paths
57 and 62 to the mold cavity 25.   disc-forming material, the injector gun
assembly The pressure of the injected molten material is   (not shown) is
typically operated in a known sufficient to overcome the force bias of the
spring  manner to reduce the pressure applied to the 100 and move the
poppet valve 66 off the seat 72    5    injected disc-forming material to a
lower, so- to an open position. Such movement of the       called "hold"
pressure for a predetermined time poppet valve 66 allows the molten
disc-forming    period. This allows the molten material to pack material to
flow radially outwardly from the      tightly within the mold cavity 25,
and thereby poppet valve 66 into the mold cavity 25 to fill the  overcome
or compensate for effects of inherent mold cavity. The heaters 92 and 94
maintain the   10   shrinkage of the material. Importantly, however,
disc-forming material within the flow paths 57    this "hold" pressure is
sufficient to maintain the and 62 in a molten state at all times.
poppet valve 66 in its open position of Fig. 2, An hydraulic ram 104 is
positioned on the side   while the hydraulic ram 104 is maintained in its
of the mold cavity 25 opposite the sprue bushing   retracted position. 58
to return the poppet valve 66 to a closed    15
Afterthepredetermined"hold"timeperiod,the position seated upon the valve
seat 72 when the    injector gun assembly (rrot shown) substantially mold
cavity 25 is filled with the disc-forming     removes injection pressure
from the molten disc- material. More specifically, the hydraulic ram 104
forming material. At the same time, the hydraulic is carried by the second
mold half 20 within a     ram 104 is operated by means of pressurized guide
sleeve 106 fixed in position with respect to   20   hydraulic fluid
supplied to the lower surface of the the carrier plate 24 of the second
mold half 20.   piston 108 to engage and move the poppet valve This guide
sleeve 106 is positioned in axial align-  66 across the mold cavity
upwardly to its closed ment with the sprue bushing 58 on the opposite
position seated upon the valve seat 72. This side of the mold cavity 25,
and slidably carries the  closed position of the poppet valve 66 is shown
in ram 104 for movement toward and away from the    25   Figs. 1 and 4.
Importantly, the poppet valve 66 is mold cavity 25.
sized and shaped to correspond with the desired The hydraulic ram  104
includes at its end       size and shape of the central aperture 68 to be
opposite the mold cavity 25 an enlarged piston     formed in the record
disc 12, whereby this move- 108 positioned within a matingly configured
cylin-  ment of the poppet valve 66 across the mold drical chamber 110
formed between the base   30   cavity functions to mold the aperture 68
into the plate 22 and the carrier plate 24 of the second    disc prior to
solidification of the disc-forming mold half 20. Hydraulic fluid ports 112
and 114    material. (Fig. 2) are formed in the carrier plate 24 and the
With the poppet valve 66 in the closed position base plate 22 to supply
hydraulic fluid under pres-  of Figs. 1 and 4, the molten disc forming
material sure to the upper side of the piston 108 for   35   within the
sprue bushing flow path 62 is isolated moving the ram 104 in a downward
direction         from the molten disc-forming material within the away
from the poppet valve 66, or to supply        mold cavity 25. At this time,
the material within hydraulic fluid under pressure to the lower side of
the mold cavity 25 can be solidified rapidly and the piston 108 to move the
ram 104 in an upward    substantially independently of the plastic material
direction toward the poppet valve. Conveniently,   40   within the sprue
bushing 58. More specifically, a as shown in Figs. 1 and 2, the piston 108
and the  cooling fluid such as water can be circulated in ram 104 are
hollowfor reception of a heater 116 in  heat exchange relation with the
mold cavity 25 via the form of an electrical resistance heater car-
inlets 124 and through a plurality of coolant fluid tridge or the like for
which electrical current is  flow passages 126 defined by the carrier
plates 18 provided as by means of a conductor 118.      45   and 24 and
their respective platens 36 and 38. The poppet valve 66 and the hydraulic
ram 104     This circulating  coolant fluid  reduces the include matingly
discontinuous surfaces for        temperature level of the disc-forming
material assuring accurate and guided axial alignment       within the mold
cavity 25 and thereby solidifies therebetween. For example, as shown, the
poppet    that material rapidly to form the molded record valve .66
includes a downwardly projecting lug    50   disc 12. Of course, this
coolant fluid is circulated 120 having a truncated conical shape for recep-
from these passes 126 via an outlet (not shown) to tion into a matingly
configured recess 122 at the   an appropriate heat exchanger or the like
for upper end of the rim 104.                           reduction of the
coolant fluid temperature and When molten disc-forming material is injected
recirculation thereof to the mold assembly 10 into the mold cavity 25, as
described above, the    55   through the inlets 124. hydraulic fluid under
pressure is supplied to the    The hot sprue valve assembly 64 of this
inven- upper surface of the piston 108 to retract the     tion thus offers
significant advantages over the hydraulic ram 104 to a position generally
adjacent  prior art in that it is not necessary to wait for the to, but not
extending into, the mold cavity 25.     molten disc-forming material within
the sprue When this occurs, the pressure of the injected    60   bushing 58
to solidify before the record disc 12 disc-forming material is sufficient
to move the     can be removed from the mold cavity 25. Alter- 



poppet valve 66 to the open position shown in       nately stated, it is
necessary only to solidify the Fig. 2. The ram 104 provides a stop for
axial       material having a relatively small thickness within movement of
the poppet valve 66 and helps to       the mold cavity 25 before the
solidified record assure accurate axial translation thereof.    65   disc
12 can be removed from the machine and a 5    9                  0 051 252
10 subsequent molding cycle initiated. This signifi-  Claims cantly
decreases the cycle time for producing a single record disc 12, and thereby
substantially    1. A valve assembly for controlling flow of increases the
overall disc production rate of the  molten disc-forming material through a
sprue- injection molding machine.                   5    bushing (58) into
a disc-shaped mold cavity (25) in The hot sprue valve assembly 64 of this
inven-   an injection molding machine for producing cen- tion is further
advantageous in that the cylindrical'  trally apertured record discs (12),
comprising: a poppet valve 66 functions directly to mold the    poppet
valve (66) positioned at the end of the central aperture 68 into the record
disc 12 prior to  sprue bushing adjacent the mold cavity and mov- material
solidification thereby eliminating the   10   able between an open position
(Figure 2) spaced need for punching or other post-solidification    from
said end of the sprue bushing to allow flow formation of the central
aperture. This molding    of the molten disc-forming material through the
technique eliminates waste of disc-forming         sprue bushing into the
mold cavity, and a closed material from the aperture region of the
resultant  position (Figure 4) seated upon said end of the molded disc 12,
and further eliminates any need   is   sprue bushing to prevent flow of the
molten disc- to grind or otherwise machine the size and shape   forming
material through the sprue bushing into of the central aperture to a final
size. This tech-  the mold cavity, characterized by ram means nique also
prevents possible cracking of the disc  (104) positioned on the side of the
mold cavity 12 or the creation of small debris during punching  generally
opposite the sprue bushing for selec- which can become trapped within the
mold cavity   20   tively engaging said poppet valve and for posi- 25 and
deleteriously affect subsequent record     tively moving said poppet valve
from said open disc formation. Still further, the use of the poppet
position to said closed position whereby said valve 66 to mold the central
aperture eliminates   poppet valve (66) forms said central aperture (68)
the requirement for periodic replacement of a      in said record disc
(12). conventional punching apparatus which can wear   25  2. The valve
assembly of Claim  1 wherein said over a period of time.
ram  means (104) comprises a hydraulic ram As soon as the disc-forming
material within the  movable between a retracted position adjacent to mold
cavity 25 has solidified to form the molded   the mold cavity (25) and an
advanced position for record disc 12, the mold cavity 25 is opened in a
moving said poppet valve (66) from its open conventional manner to expose
the molded    30   position through the mold cavity to its closed record
disc 12. The spring 100 maintains the       position prior to
solidification of the molten disc- poppet valve 66 in the closed position
to prevent  forming material within the mold cavity. drooling of molten
disc-forming material from the    3. The valve assembly of Claim 1 wherein
the sprue bushing 58. When the mold halves are         sprue bushing (58)
has a generally cylindrical moved to open the mold cavity 25, pressurized
air   35   shape and defines a flow path (62) for the molten is supplied
through an inlet port 130 in the first  disc-forming material, said flow
path being mold half 14 to an annular pressure chamber 132    oriented
generally at a right angle to the plane of defined between the sprue
bushing 58 and the       the disc-shaped mold cavity (25) and com-
associated support plate 37. The air under         municating with the mold
cavity generally at the pressure within this annular chamber 132 is di-
40   central axis thereof. rected axially toward the record disc 12 through
a   4. The valve assembly of Claim 1 wherein said plurality of slots 134 to
air-eject the record disc 12  ram means (104) and said poppet valve (66)
have from the mold halves 14 and 20. This ejection      matingly
discontinuous  surfaces  (120) for operation is illustrated in detail in
Fig. 4.      engagement and for assuring accurate and The hot sprue valve
assembly of this invention    45   guided axial alignment there between.
thus provides an accurately controlled and guided    5. A method of
controlling flow of disc-forming poppet valve 66 for movement between an
open       material into a generally disc-shaped mold cavity position
allowing molten disc-forming material to  (25) in an injection molding
machine for produc- enter the mold cavity 25, and a closed position to  ing
centrally apertured record disc (12), said prevent the material from
entering the mold   so   machine including a sprue bushing (58) for flow
cavity. The poppet valve 66 is assisted by an       of molten disc-forming
material to the mold hydraulic ram 104 upon movement to the closed
cavity, said method comprising the steps of: position whereby the poppet
valve molds the.       positioning a poppet valve (66) generally at the
central aperture 68 within the disc 12 prior to    end of the sprue bushing
adjacent the mold material solidification. Waste of disc-forming   55
cavity; biasing the poppet valve to a normal material and the possible
creation of debris or     closed position seated upon the adjacent end of
cracking of the molded record disc 12 is thereby    the sprue bushing to
prevent flow of the molten avoided.
disc-forming material from the sprue bushing into Various modifications and
improvements to the     the mold cavity; and injecting molten disc-form- 



hot sprue valve assembly embodiments of this   60   ing material into the
sprue bushing at a pressure invention are believed to be apparent to one
sufficient to force the poppet valve to move skilled in the art.
Accordingly, no limitation upon  generally across the mold cavity to an
open the invention is intended, except as set forth in   position spaced
from the sprue bushing to allow the appended claims.
flow of the molten disc-forming material through 65   the sprue bushing
into the mold cavity, charac- 6    9                  0 051 252
10 subsequent molding cycle initiated. This signifi-  Claims cantly
decreases the cycle time for producing a single record disc 12, and thereby
substantially   1. A valve assembly for controlling flow of increases the
overall disc production rate of the  molten disc-forming material through a
sprue- injection molding machine.                   5    bushing (58) into
a disc-shaped mold cavity (25) in The hot sprue valve assembly 64 of this
inven-  an injection molding machine for producing cen- tion is further
advantageous in that the cylindrical  trally apertured record discs (12),
comprising: a poppet valve 66 functions directly to mold the    poppet
valve (66) positioned at the end of the central aperture 68 into the record
disc 12 prior to  sprue bushing adjacent the mold cavity and mov- material
solidification thereby eliminating the   to   able between an open position
(Figure 2) spaced need for punching or other post-solidification    from
said end of the sprue bushing to allow flow formation of the central
aperture. This molding   of the molten disc-forming material through the
technique eliminates waste of disc-forming        sprue bushing into the
mold cavity, and a closed material from the aperture region of the
resultant  position (Figure 4) seated upon said end of the molded disc 12,
and further eliminates any need   15   sprue bushing to prevent flow of the
molten disc- to grind or otherwise machine the size and shape  forming
material through the sprue bushing into of the central aperture to a final
size. This tech-  the mold cavity, characterized by ram means nique also
prevents possible cracking of the disc  (104) positioned on the side of the
mold cavity 12 or the creation of small debris during punching  generally
opposite the sprue bushing for selec- which can become trapped within the
mold cavity   20  tively engaging said poppet valve and for posi- 25 and
deleteriously affect subsequent record     tively moving said poppet valve
from said open disc formation. Still further, the use of the poppet
position to said closed position whereby said valve 66 to mold the central
aperture eliminates   poppet valve (66) forms said central aperture (68)
the requirement for periodic replacement of a      in said record disc
(12). conventional punching apparatus which can wear   25  2. The valve
assembly of Claim 1 wherein said over a period of time.
ram means (104) comprises a hydraulic ram As soon as the disc-forming
material within the  movable between a retracted position adjacent to mold
cavity 25 has solidified to form the molded   the mold cavity (25) and an
advanced position for record disc 12 the mold cavity 25 is opened in a
moving said poppet valve (66) from its open conventional manner to expose
the molded    30   position through the mold cavity to its closed record
disc 12. The spring 100 maintains the       position prior to
solidification of the molten disc- poppet valve 66 in the closed position
to prevent  forming material within the mold cavity. drooling of molten
disc-forming material from the    3. The valve assembly of Claim 1 wherein
the sprue bushing 58. When the mold halves are         sprue bushing (58)
has a generally cylindrical moved to open the mold cavity 25, pressurized
air   35   shape and defines a flow path (62) for the molten is supplied
through an inlet port 130 in the first  disc-forming material, said flow
path being mold half 14 to an annular pressure chamber 132    oriented
generally at a right angle to the plane of defined between the sprue
bushing 58 and the       the disc-shaped mold cavity (25) and com-
associated support plate 37. The air under         municating with the mold
cavity generally at the pressure within this annular chamber 132 is di-
40   central axis thereof. rected axially toward the record disc 12 through
a   4. The valve assembly of Claim 1 wherein said plurality of slots 134 to
air-eject the record disc 12  ram means (104) and said poppet valve (66)
have from the mold halves 14 and 20. This ejection      matingly
discontinuous  surfaces  (120) for operation is illustrated in detail in
Fig. 4.      engagement and for assuring accurate and The hot sprue valve
assembly of this invention    45   guided axial alignment there between.
thus provides an accurately controlled and guided    5. A method of
controlling flow of disc-forming poppet valve 66 for movement between an
open       material into a generally disc-shaped mold cavity position
allowing molten disc-forming material to  (25) in an injection molding
machine for produc- enter the mold cavity 25, and a closed position to  ing
centrally apertured record disc (12), said prevent the material from
entering the mold   so   machine including a sprue bushing (58) for flow
cavity. The poppet valve 66 is assisted by an      of molten disc-forming
material to the mold hydraulic ram 104 upon movement to the closed
cavity, said method comprising the steps of: position whereby the poppet
valve molds the.       positioning a poppet valve (66) generally at the
central aperture 68 within the disc 12 prior to    end of the sprue bushing
adjacent the mold material solidification. Waste of disc-forming    55
cavity; biasing the poppet valve to a normal material and the possible
creation of debris or    closed position seated upon the adjacent end of
cracking of the molded record disc 12 is thereby   the sprue bushing to
prevent flow of the molten 



avoided.                                           disc-forming material
from the sprue bushing into Various modifications and improvements to the
the mold cavity; and injecting molten disc-form- hot sprue valve assembly
embodiments of this   60   ing material into the sprue bushing at a
pressure invention are believed to be apparent to one       sufficient to
force the poppet valve to move skilled in the art. Accordingly, no
limitation upon     generally across the mold cavity to an open the
invention is intended, except as set forth in  position spaced from the
sprue bushing to allow the appended claims.
flow of the molten disc-forming material through 65  the sprue bushing into
the mold cavity, charac- 6    11                0 051 252
12 terized by the step of returning the poppet valve  die
Schaft-Vorrichtungen (104) und das Teller- to its closed position by
selectively advancing a  ventil (66) aufeinander angepalte diskontinuier-
ram (104) on the side of the mold cavity opposite  liche Oberflichen (120)
zur Beruhrung und zur the sprue bushing into bearing engagement with
Sicherstellung der genauen und gefuhrten axia- the poppet valve (66) and
positively moving the    5    len gegenseitigen Verschiebung zwischen ihnen
poppet valve to a closed position before the disc-  aufweisen. forming
material in the mold cavity solidifies,     5. Ein Verfahren zur Steuerung
der Stromung whereby said poppet valve (66) forms said central  von zur
Ausbildung von Platten verwendeten aperture (68) in said record disc (12).
Materials, in einen im aligemeinen scheiben- 70  formigen Formenhohlraum
(25) in einer Spritz- Patentanspruche
gieBmaschine zur Herstellung von Aufzeich- nungsplatten (12) mit einer
Mitteloffnung, wobei 1. Ein Ventilzusammenbau zum Steuern der        die
genannte Maschine eine AnguBkanalhOlse Stromung von geschmolzenem zur
Ausbildung         (58) zur Zufuhrung von geschmolzenem zur Aus- von
Platten verwendetem  Material durch eine   15   bildung von Platten
verwendeten Materials in den AnguBkanalhulse (58) in einen scheibenf6rmigen
Formenhohlraum aufweist und das Verfahren die Formenhohiraum  (25) in
einer SpritzgieB-        Schritte enthalt: maschine zur Herstellung von
Aufzeichnungs-         Anordnen eines Tellerventils (66) im aligemei-
platten (12) mit einer Mitteloffnung, in dem      nen am Ende der
AnguBkanalhOlse benachbart enthalten sind: ein Tellerventil (66), das am
Ende   20   zum Formenhohlraum; der Angufkanalhulse benachbart zum Formen-
Vorspannen des Tellerventils in eine normal ge- hohlraum  angeordnet ist
und bewegbar ist         schlossene Stellung mit Sitz auf dem benach-
zwischen einer offenen Stellung (Fig. 2) mit einem  barten Ends der
AnguBkanalhulse, um die Stro- Abstand vom genannten Ends der Angu~kanal-
mung von geschmolzenem zur Ausbildung von hOlse, um die Str6mung des
geschmolzenen zur   25   Platten verwendetem Material von der AnguB-
Ausbildung der Platten verwendeten Materials      kanalhOlse in den
Formenhohlraum  zu ver- durch die AnguBkanalhulse in den Formenhohl-
hindern; raum zu erlauben, und einer geschlossenen Stel-     und
Einspritzen von geschmolzenem zur Aus- lung (Fig. 4) mit Sitz auf dem
genannten Ende der  bildung von Platten verwendetem Material in die
AngulkanalhOlse, urn die Stromung des ge-   30   AnguBkanalhalse unter
einenm Druck, der aus- schmolzenen zur Ausbildung der Platte ver-
reicht, um das Tellerventil im allgemeinen quer wendeten Materials durch
die AngufkanalhOlse       durch den Formenhofilraum in eine offene Stel- in
den Formenhohlraum zu verhindern; gekenn-      lung zu verschieben, in der
sin Abstand zur zeichnet durch, Schaft-Vorrichtungen (104), die
AnguBkanalhulse besteht, um die Stromung des auf der jenigen Seite des
Formenhohlraums    35   geschmolzenen zur Ausbildung von Platten ver-
angeordnet sind, die im allgemeinen der Angul&-    wendeten Materials durch
die AnguSkanalhulse kanalhOlse gegenuberliegt, um das Tellerventil    in
den Formenhohlraum zu erlauben, gekenn- selektiv zu beruhren und urn das
Tellerventil      zeichnet durch den Schritt des Zuruckfuhrens des positiv
von der offenen Stellung in die ge-        Tellerventils in seine
geschlossene Stellung durch schlossene Stellung zu uberfflhren, wobei das
40   selektives Vorschieben sines Schaftes (104) auf Tellerventil (66) die
Mitteloffnung (68) in der Auf-  der Seite des Formenhohiraumes gegenuber
der zeichnungsplatte (12) ausformt.                    Angu~kanalhulse bis
zur Beruhrung mit dem 2. Ventilzusammenbau nach Anspruch 1, worin
Tellerventil (66) und den Schaft des positiven Ver- die genannten
Schaft-Vorrichtungen (104) einen     schiebens des Tellerventils in sine
geschlossene hydraulisch angetriebenen Schaft umfassen, der   45   Stellung
bevor das zur Ausbildung der Platten zwischen  einer  zurOckgezogenen
Stellung         verwendete Material in dem  Formenhohiraumr benachbart zum
Formenhohiraum (25) und einer       erstarrt, wodurch das Tellerventil (66)
die Mittel- vorgeschobenen Stellung verschiebbar ist, urn      offnung (68)
in der Aufzeichnungsplatte (12) aus- das Tellerventil (66) von einer
offenen Stellung   formt. durch den Formenhohiraum in sine geschlossene
50 Stellung zu Oberfuhren, bevor das geschmolzene     Revendications zur
Ausbildung der Platten verwendete Material innerhalb des Formenhohlraumes
erstarrt.             1. Assemblage de clapet pour contr6ler 3. Der
Ventilzusammenbau nach Anspruch 1,        I'6coulement d'une matiure fondue
de formation worin die Angufkanalhulse (58) sine im allgemei-   cc   d'un
disque 3 travers une traversee (58) pour 



nen zylindrische Form  aufweist und einen          canal de coul6e vers une
cavite (25) d'un moule Stromungspfad (62) fur das geschmolzene zur
en forms de disque dans une machine A mouler Ausbildung der Platten
verwendete Material defi-   par injection pour produire des disques (12) a
niert, wobei der genannte Str6mungspfad im         ouverture centrals,
comprenant: un clapet en allgemeinen unter einem rechten Winkel zur Ebe-
60   champignon (66) plac6 a l'extr6mite de la traver- ne des
scheibenformigen Formenhohlraums (25)       see pour canal de coulee a
proximite de la cavite angeordnet ist und mit dem Formenhohlraum im
du moule et mobile entre une position ouverte aligemeinen an dessen
Mittelachse in Verbindung    (figure 2) espacee de ladite extremit6 de la
traver- steht                                              see pour canal
de coulee pour permettre l'6coule- 4. Ventilzusammenbau nach Anspruch 1,
worin   65   ment de la matiere fondue de formation du 7 1   1111  1111'11
111111    13-            -   0 051  252                       14 disque 3
travers la traversee pour canal de cou-     5. Proc6d6 pour controler
1'6coulement d'une lee dans la cavite du moule et une position
matiere de formation d'un disque dans une ca- ferm6e (figure 4) reposant
sur ladite extremit6 de  vite de moule (25) generalement en forme de la
traversee pour canal de coulee pour empecher     disque dans une machine a
mouler par injection l'ecoulement de la matiere fondue de formation    5
pour produire un disque d'enregistrement (12) A du disque A travers la
travers6e pour canal de      ouverture centrale, ladite machine comprenant
coulee dans la cavit6 du moule, caract6rise par     une traversee (58) pour
canal de coul6e pour un moVen formant plongeur (104) place du cot6
I'dcoulement de la matiere fondue de formation de la cavite du moule qui
est gen6ralement          du disque vers la cavite du moule, ledit proc6d6
oppos6 a la traversee pour canal de coulee pour   w0   comprenant les
etapes de: placer un clapet en un engagement s6lectif dudit clapet en
champi-      champignon (66) g6neralement a l'extr6mite de gnon et pour
deplacer positivement ledit clapet     Ia traversde pour canal de coulee A
proximite de en champignon de ladite position ouverte A la-      la cavite
du moule; solliciter le clapet en champi- dite position ferm6e pour
qu'ainsi ledit clapet en  gnon A une position normale fermee reposant
champignon (66) forme ladite ouverture centrale   15   sur l'extr6mit6
adjacente de la traversee pour (68) dans ledit disque (12).
canal de coulee pour empecher 1'6coulement de 2. Assemblage de clapet selon
la revendication    la matiere fondue de formation du disque de la 1 ob
ledit moyen formant plongeur (104) corn-       traversde pour canal de
coulee dans la cavit6 du prend un plongeur hydraulique mobile entre une
moule; et injecter Ia matiere fondue de formation position retiree
adjacente A la cavit6 (25) du    20   du disque dans la travers6e pour
canal de coulee moule et une position avanc6e pour d6placer         A une
pression suffisante pour forcer Is clapet en ledit clapet en champignon
(66) de sa position      champignon A so deplacer generalement A tra-
ouverte A travers la cavite du moule a sa position  vers Ia cavite du moule
a une position ouverte fermee avant solidification de la matiere fondue
espacee de la traversee pour canal de coulee de formation du disque dans la
cavite du moule.   25   pour permettre l'coulement de la matiere fon- 3.
Assemblage de clapet selon la revendication     due de formation du disque
A travers la travers~e 1 ob la traversee (58) pour canal de coulee a une
pour canal de coulee dans la cavite du moule, forme generalement
cylindrique et definit un         caracterise par l'etape de ramener le
clapet en trajet d'6coulement (62) pour la matiere fondue      champignon A
sa position fermee en faisant de formation du disque, ledit trajet
d'Acoulement   30   selectivement avancer un plongeur (104) du cotd etant
oriente g6n6ralement A angle droit avec le     de la cavite du moule qui
est oppose A la traver- plan de la cavite du moule (25) en forme de
see pour canal de coule en engagement d'appui disque et communiquant avec
la cavite du moule       avec le clapet en champignon (66) et deplacer
generalement A son axe central.                      positivement le clapet
en champignon a une 4. Assemblage de clapet selon la revendication    3s
position ferm6e avant quo la matibre de forma- 1 ob ledit moyen formant
plongeur (104) et ledit    tion du disque no se solidifie dans la cavite du
clapet en champignon (66) ont des surfaces dis-      moule, et en outre,
ledit clapet en champignon continues  correspondantes  (120)  pour  un
(66) forme ladite ouverture centrale (68) dans engagement et pour assurer
un alignement axial       ledit disque (12). prdcis et guide entre eux.
40 45 50 55 60 65    


