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ABSTRACT 

An injection molding system having an improved valve gate 
arrangement that provides molded articles With improved 
vestige and or surface quality. 
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FIG. 2 (PRIOR ART) 
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FIG. 3 
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METHOD AND APPARATUS FOR INJECTION 
MOLDING ARTICLES 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to injection molding sys 
tems. More speci?cally, the present invention relates to a 
valve gating system found in injection molding systems. 

[0003] 2. Summary of the Prior Art 

[0004] Injection molding noZZles are Well knoWn and are 
used to inject materials, such as plastic, into the cavity of a 
mold. For example, such noZZles receive molten material, 
such as plastic, from an injection molding machine and 
direct the same into a mold cavity through a passage called 
a gate. When an injection operation is complete, and prior to 
opening the mold cavity to eject the molded part, the transfer 
of molten material through the gate must be stopped. Gen 
erally, tWo methods eXist for stopping the transfer of molten 
material through the gate, namely: thermal, or open, gating; 
and valve gating. 

[0005] In thermal gating, the gate is an open aperture 
through Which molten material passes during an injection 
operation. The gate is rapidly cooled at the end of the 
injection portion of the cycle, When the injection pressure is 
removed, to “freeze” the injected material into a plug. This 
plug remains in the gate to prevent drool of molten material 
from the gate When the mold is open for the ejection of the 
molded part. In the neXt injection portion of the cycle, the 
cooling applied to the gate is removed and hot molten 
material from the injection molding machine pushes the plug 
into the mold cavity, Where it melts and miXes With the 
neWly provided molten material. 

[0006] In valve gating, the opening and closing of the gate 
is independent of injection pressure and/or cooling and is 
achieved mechanically With a valve stem. This stem can be 
moved betWeen an open position, Wherein How of molten 
materials through the gate is permitted, and a closed position 
Wherein the gate is closed by entry of the valve stem into the 
gate Which establishes a seal, preventing molten materials 
from passing through the gate. Valve gating is Well knoWn 
and eXamples of such systems are shoWn in US. Pat. Nos. 
2,878,515; 3,023,458; and 3,530,539, each being incorpo 
rated herein by reference. 

[0007] Generally, for situations that require improved aes 
thetics, valve gating is preferable to thermal gating because 
it can reduce the undesired gate vestige Which results on the 
?nished molded part. HoWever, there are problems With 
valve gating systems. 

[0008] Speci?cally, the valve stem and gate each have a 
complementary sealing portion Which are brought into con 
tact to seal the gate. Typically there is a 0.001“-0.002“ 
diametrical clearance betWeen the valve stem and the gate 
sealing portion. As the valve stem is moved into alignment 
With the sealing portion of the gate to effect sealing, a slight 
misalignment of the stem With the gate Will cause the stem 
to strike the gate sealing portion. Over time, this Will cause 
the gate area to Wear and become misshapen. NoW that the 
gate sealing area is Worn, the stem no longer stops the How 
of molten material and a small amount of molten material 
Will migrate betWeen the stem and the Worn gate sealing 
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area. This leakage adversely impacts the vestige quality 
because as the mold is opened, the noW solidi?ed material 
betWeen the gate and the valve stem Will cause a tear or 
blemish to form along the vestige of the part, and in extreme 
cases, the tearing can propagate to the surface of the molded 
article or preform. 

[0009] FolloWing the injection cycle, typically the mold 
halves Will open and the molded article in a someWhat 
solidi?ed state Will be removed from the area of the stem/ 
gate area. Due to the entrapped molten material betWeen the 
Worn gate area and the stem, the molded article Will not 
break aWay cleanly When the mold is opened, but rather Will 
tear aWay from the gate area, Which results in a blemished 
vestige on the molded article. 

[0010] Referring to FIGS. 1 and 2 this phenomenon can 
be clearly seen. As Well knoWn in the art, a noZZle assembly 
10 is comprised of an elongated noZZle bushing 12 With a 
noZZle tip 16 af?Xed co-aXially therein. Optionally, an insu 
lator 14 is affixed to a proXimal end of the noZZle tip 16 
thereby thermally insulating the heated noZZle assembly 10 
from the cooled cavity plate 34. Amovable valve member 18 
eXtends co-aXially in the noZZle assembly 10 and is select 
ably positioned in or out of a passageWay/gate area 22. A 
melt channel 20 surrounds the valve member 18 and runs the 
length of the noZZle assembly 10 to communicate a ?oWable 
material to a mold cavity 28. When the valve member 18 is 
placed in a fully closed position (as shoWn in FIG. 1), a 
sealing portion 25 in the cavity plate 34 sealingly surrounds 
the valve member 18 to shut off the How of material to the 
mold cavity 28. As shoWn in FIG. 1, a face portion 21 of 
valve member 18 de?nes the entire top of the vestige 26 of 
the molded article. Achamfer 36 is typically provided along 
the face of the valve member 18 to help guide the valve 
member into the gate area and reduce Wear of the valve 
member and cavity plate 34. 

[0011] Due to the close ?t of the valve member 18 to the 
sealing portion 25, any misalignment that eXists betWeen 
their respective interfaces Will cause the valve member 18 to 
strike the surface of the sealing portion 25 Which Will 
ultimately lead to a deterioration of the seal portion 25 
and/or the valve member 18. 

[0012] At the end of the injection cycle, the valve member 
18 is moved into its closed position as previously described 
and the mold cavity is held in a closed position With a core 
30 for a predetermined cycle time to alloW the molten 
material to cool and solidify, thereby forming the molded 
article. Once the molded article has been alloWed to cool to 
a sufficient level, the core 30 With the molded article thereon 
is moved in the direction as denoted by arroW A, and the 
vestige 26 is pulled aWay from the face portion 21 of the 
valve member 18. If enough Wear eXists betWeen the valve 
member 18 and the sealing portion 25, a small amount of 
molten material Will migrate therein, and as the mold core 30 
and the molded article 27 are moved to an open position, a 
peeled edge 38 Will form on the vestige 26 of the molded 
article 27. 

[0013] Also, as the valve member 18 is in the How of 
molten material When the gate is open, it can become quite 
hot. When the gate is closed by the valve member 18, the hot 
tip of the valve member 18 can be dif?cult to cool as the 
mold cavity 28 is cooled and this can result in a need for 
increased cycle times to permit the necessary cooling, and/or 
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can result in undesirable characteristics in the molded article 
27. Speci?cally, as the material in the mold cavity 28 
adjacent the valve member 18 is cooled less efficiently due 
to the hot tip, parts molded from thermally sensitive mate 
rials such as PET can suffer from an enlarged area of 
crystallinity 40 or other undesired characteristics. In addi 
tion, since the entire top surface of the vestige 26 is in 
contact With the face portion 21 of the hot valve member 18, 
the molten material adjacent the face portion 21 remains 
someWhat molten and stringing and an uneven edge forms 
When the mold is opened. 

[0014] Therefore there is a need for an improved injection 
molding machine With a valve gate system that reduces or 
obviates some or all of the draWbacks of the prior art. 

SUMMARY OF THE INVENTION 

[0015] The primary objective of the present invention is to 
provide an improved injection molding system With a valve 
gating system that reduces or obviates the draWbacks of the 
prior art. 

[0016] Another object of the present invention is to pro 
vide an insert that interfaces With a valve member in an 
injection molding system that reduces or eliminates the 
formation of peeled edges along a vestige of a molded 
article. 

[0017] Yet another object of the present invention is to 
provide a gate insert in the mold plate adjacent the valve 
member that may be easily replaced. 

[0018] The foregoing objects are achieved by providing a 
mold cavity With a vestige cross-sectional area that is larger 
than the cross-sectional area of the valve member so that the 
periphery of the vestige is cooled quicker than the interior 
portion of the vestige. In another preferred embodiment, a 
replaceable insert is provided to help guide the valve mem 
ber into a sealing position With the gate. Replacement of this 
insert can easily be performed Whenever the Wear of the 
insert reaches a predetermined and unacceptable level. 

[0019] Further objections and advantages of the present 
invention Will appear hereinbeloW. 

BREIF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a simpli?ed cross-sectional vieW of an 
injection molding noZZle in accordance With the prior art; 

[0021] FIG. 2 is a partial cross-sectional vieW of a molded 
article in accordance With the prior art; 

[0022] FIGS. 3 and 3a are simpli?ed cross-sectional 
vieWs of eXemplicative embodiments in accordance With the 
present invention; 

[0023] FIGS. 4a and 4b are partial cross-sectional vieWs 
of alternate eXemplicative embodiments in accordance With 
the present invention; 

[0024] FIG. 5 is a simpli?ed partial cross-sectional vieW 
of a molded article. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0025] Referring noW to FIG. 3, an injection molding 
noZZle assembly 10 in accordance With the present invention 
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is located in a cavity plate 34 for the communication of a 
?oWable material to a mold cavity 28 for the formation of a 
molded article therein. Cavity plate 34 is provided With a 
plurality of cooling passageWays 32 therein for the commu 
nication of a cooling ?uid for the removal of heat from the 
cavity plate to cool and solidify the ?oWable material in the 
mold cavity 28. 

[0026] The noZZle assembly 10, as Well knoWn in the art, 
is comprised of an elongated noZZle bushing 12 With a 
noZZle tip 16 affixed to a proXimal end of the noZZle bushing. 
In a preferred embodiment, the noZZle tip 16 is threaded to 
the noZZle bushing 12, but any such suitable means could be 
used. Typically, a heater 17 is Wrapped around the noZZle 
assembly 10 to maintain the ?oWable material in a viscous 
state. In the preferred embodiment an optional insulator 14 
is located betWeen the noZZle tip 16 and the cooled cavity 
plate 34 to reduce the transfer of heat from the hot noZZle tip 
16 to the cooled cavity plate 34. Located co-aXially in the 
noZZle assembly 10 is a movable valve member 18 that 
eXtends adjacent a vestige 26 of the mold cavity 28. In a 
preferred embodiment, the valve member 18 is a slender 
elongated cylindrical piece that is moved up and doWn to an 
open and closed position respectively. When the valve 
member 18 is in the open position as shoWn by phantom line 
50, the ?oWable material in melt channel 20 is alloWed to 
enter the mold cavity 28. When placed in the closed position, 
as shoWn in FIG. 1, the valve member 18 is in sealing 
communication With a sealing portion 25 thereby stopping 
the How of material to the mold cavity 28. 

[0027] In one preferred embodiment, an insert 42 With a 
passageWay 41 formed therein is placed in a cavity 44 
located in the cavity plate 34 in alignment With the valve 
member 18. In this arrangement, the sealing portion 25 is 
located in this replaceable insert 42 to alloW for easy 
maintenance When leakage around the valve member 18 
starts to occur. 

[0028] The insert 42 may optionally provide a ?rst cham 
fer 46 to help guide the valve member 18 When it ?rst enters 
the passageWay 41 and a second chamfer 48 to help guide 
the valve member further into the sealing portion 25. These 
chamfers act to reduce Wear on both the valve member 18 
and the insert 42 and prolong the useable life of both 
components. 

[0029] Vestige 26, as shoWn in the ?gures, has a cross 
sectional area larger than the face portion 21 of the valve 
member 18. As such, a portion 23 of the vestige 26 is in 
thermal communication With the insert 42. Given that the 
insert 42 is placed in the cooled cavity plate 34, the insert 42 
Will cool portion 23 faster than the portion in contact With 
face portion 21 of the hot valve member 18. This differential 
cooling action Will alloW portion 23 to solidify before the 
area adjacent face portion 21. When core 30 is retracted to 
remove the molded article from the mold cavity 28, this noW 
solidi?ed portion 23 Will tend to breakaWay more cleanly 
than the prior art. In addition, due to the location of the 
sealing portion 25 being internal and displaced from the 
outer surface of the ?nished vestige 26, any tearing that may 
occur When the mold is opened is reduced or eliminated 
because the tear is not on the surface of the vestige/preform 
as in the prior art. 

[0030] As shoWn in FIG. 5, this clean break Will result in 
a more uniform and ?at vestige 26 than previously seen. In 
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addition, a reduced area of crystallinity 40 Will form inside 
the molded article 27 due to the improved cooling of the 
vestige 26. 

[0031] Referring to FIG. 3A, an alternative embodiment 
in accordance With the present invention is shoWn Which is 
identical to the embodiment in FIG. 3 except for the 
removal of the insert 42. As shoWn in FIG. 3A, the sealing 
portion 25 is noW located in the cavity plate 34. Cooling of 
portion 23 Will still occur quicker than in the remainder of 
the vestige 26, Which Will alloW for a substantially clean 
break When mold core 30 is retracted. 

[0032] FIGS. 4a and 4b (Where like features have like 
numerals) shoW alternative embodiments of the insert 42 
and the valve member 18. As shoWn in FIG. 4a, the valve 
member 18 has a chamfer 54 near the vestige 26. A reduced 
diameter section of the valve member is in sealing commu 
nication With the sealing portion 25 When in the closed 
position. At least one elongated recess 56 is formed in the 
surface of the valve member 18 Which alloWs the ?oWable 
material to be forced up along the valve member 18 as the 
valve member is brought to the closed position. Chamfers 46 
and 48 help guide the valve member 18 as it enters the 
passageWay 41 and seats in the sealing portion 25. FIG. 4b 
shoWs the valve member 18 as one continuous cylinder 
doWn to the chamfer at the very bottom. The passageWay 41 
in the insert 42 is also a uniform diameter for most of its 
length, eXcept for the lead in chamfer 46. In this embodi 
ment, the sealing portion 25 can be longer and provide a 
longer lasting seal. The recess 56 alloWs the ?oWable 
material to How up out of passageWay 41 as the valve 
member 18 is brought to a closed position. 

[0033] It is to be understood that the invention is not 
limited to the illustrations described herein, Which are 
deemed to illustrate the best modes of carrying out the 
invention, and Which are susceptible to modi?cation of 
form, siZe, arrangement of parts and details of operation. 
The invention is intended to encompass all such modi?ca 
tions, Which are Within its spirit and scope as de?ned by the 
claims. 

What is claimed is: 

1. An apparatus for injection molding at least one article, 
said apparatus having at least one mold cavity and a supply 
of ?oWable material communicated to said mold cavity 
through at least one injection noZZle, comprising: 

a movable valve member having a predetermined cross 
sectional area to selectably start and stop the commu 
nication of said ?oWable material through a noZZle gate 
in each said noZZle, and; 

a vestige adjacent said noZZle gate protruding from a 
surface of said article, Wherein said vestige has a 
cross-sectional area greater than said cross-sectional 
area of said valve member. 

2. The apparatus in accordance With claim 1 Wherein said 
article is a preform. 

3. The apparatus in accordance With claim 2 Wherein said 
preform is made from PET. 

4. The apparatus in accordance With claim 1 Wherein said 
mold cavity is formed betWeen a cavity plate and a mold 
core. 
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5. The apparatus in accordance With claim 4 Wherein said 
mold core is selectably movable to an open and closed 
position. 

6. The apparatus in accordance With claim 4 Wherein said 
noZZle gate is located in said cavity plate. 

7. The apparatus in accordance With claim 4 Wherein said 
noZZle gate is located in an insert located in said cavity plate. 

8. The apparatus in accordance With claim 7 Wherein said 
insert is replaceable. 

9. The apparatus in accordance With claim 1 Wherein said 
injection noZZle comprises: 

an elongated noZZle bushing having a melt passageWay 
therein, said noZZle bushing placed in a cavity of a 
cavity plate in alignment With said mold cavity, 

a noZZle tip affixed to said noZZle bushing for the com 
munication of a ?oWable material from said noZZle 
bushing to said mold cavity, 

a heater in thermal communication With said injection 
noZZle. 

10. The apparatus in accordance With claim 1 Wherein 
said valve member is cylindrical. 

11. The apparatus in accordance With claim 1 Wherein said 
valve member has a reduced diameter portion in sealing 
communication With said noZZle gate. 

12. The apparatus in accordance With claim 1 Wherein 
said valve member has at least one longitudinal recess on the 
surface of said valve member to alloW for the communica 
tion of said ?oWable material. 

13. An apparatus for injection molding at least one article 
comprising: 

a source of ?oWable material in ?uid communication With 
at least one injection noZZle, said injection noZZle 
having an outlet in alignment With a mold cavity for the 
formation of said article therein; 

a movable valve member for selectably starting and 
stopping the communication of said ?oWable material 
through said outlet; 

said article having a vestige adjacent said valve member, 
Wherein the cross-sectional area of said valve member 
is less than said vestige. 

14. The apparatus in accordance With claim 13 Wherein 
said article is a preform. 

15. The apparatus in accordance With claim 14 Wherein 
said preform is made from PET. 

16. The apparatus in accordance With claim 13 Wherein 
said mold cavity is formed betWeen a cavity plate and a mold 
core. 

17. The apparatus in accordance With claim 16 Wherein 
said mold core is selectably movable to an open and closed 
position. 

18. The apparatus in accordance With claim 16 Wherein 
said noZZle gate is located in said cavity plate. 

19. The apparatus in accordance With claim 16 Wherein 
said noZZle gate is located in an insert located in said cavity 
plate. 

20. The apparatus in accordance With claim 19 Wherein 
said insert is replaceable. 
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21. The apparatus in accordance With claim 13 wherein 
said injection noZZle comprises: 

an elongated noZZle bushing having a melt passageway 
therein, said noZZle bushing placed in a cavity of a 
cavity plate in alignment With said mold cavity, 

a noZZle tip affixed to said noZZle bushing for the com 
munication of a ?oWable material from said noZZle 
bushing to said mold cavity, 

a heater in thermal communication With said injection 
noZZle. 

22. The apparatus in accordance With claim 13 Wherein 
said valve member is cylindrical. 

23. The apparatus in accordance With claim 13 Wherein 
said valve member has a reduced diameter portion in sealing 
communication With said noZZle gate. 

24. The apparatus in accordance With claim 13 Wherein 
said valve member has at least one longitudinal recess on the 
surface of said valve member. 

25. In an injection molding system, a manifold subsystem 
for the communication of a ?oWable material, comprising: 

a manifold structure having at least one melt passageWay 
in ?uid communication With at least one injection 
noZZle; 

a cavity plate in spaced-apart alignment With a mold core 
for the formation of a cavity therebetWeen, said noZZle 
being in ?uid communication With said cavity through 
a noZZle gate for the formation of a molded article 

therein, 
an insert having a passageWay therethrough in ?uid 

communication betWeen said noZZle and said noZZle 
gate, 

a movable valve member for selectably stopping and 
starting the communication of said ?oWable material to 
said cavity, and 

said noZZle gate adjacent a vestige protruding from said 
molded article, Wherein said vestige cross-sectional 
area adjacent said valve member is larger than the 
cross-sectional area of said valve member that contacts 
said molded article. 

26. The apparatus in accordance With claim 25 Wherein 
said molded article is a preform. 

27. The apparatus in accordance With claim 26 Wherein 
said preform is made from PET. 
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28. The apparatus in accordance With claim 25 Wherein 
said mold core is selectably movable to an open and closed 
position. 

29. The apparatus in accordance With claim 25 Wherein 
said noZZle gate is located in said cavity plate. 

30. The apparatus in accordance With claim 25 Wherein 
said noZZle gate is located in an insert located in said cavity 
plate. 

31. The apparatus in accordance With claim 30 Wherein 
said insert is replaceable. 

32. The apparatus in accordance With claim 25 Wherein 
said injection noZZle comprises: 

an elongated noZZle bushing having a melt passageWay 
therein, said noZZle bushing placed in a cavity of a 
cavity plate in alignment With said mold cavity, 

a noZZle tip affixed to said noZZle bushing for the com 
munication of said ?oWable material from said noZZle 
bushing to said mold cavity, 

a heater in thermal communication With said injection 
noZZle. 

33. The apparatus in accordance With claim 25 Wherein 
said valve member is cylindrical. 

34. The apparatus in accordance With claim 25 Wherein 
said valve member has a reduced diameter portion in sealing 
communication With said noZZle gate. 

35. The apparatus in accordance With claim 25 Wherein 
said valve member has at least one longitudinal recess on the 
surface of said valve member to alloW for the communica 
tion of said ?oWable material. 

36. In an injection molding system for the formation of a 
molded article, a gate insert comprising: 

a body having a passageWay formed therein, said pas 
sageWay located betWeen an injection noZZle assembly 
and a mold cavity for the communication of a ?uid to 
said mold cavity, 

an ori?ce portion of said passageWay in sealing commu 
nication With a movable valve member such that When 
said valve member is adjacent said ori?ce portion the 
?oW of said ?uid to said cavity is prevented, 

a raised portion protruding from said molded article in 
thermal communication With said gate insert and said 
valve member thereby cooling the outer periphery of 
said raised portion faster than the interior of said raised 
portion. 


