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Disclosed Is a method associated with servicing a valve (100; 200; 300), including: (1) permitting solidification of a molten molding
material to weld the valve (100; 200; 300) to a barrel (1204), (i) maintaining a remainder of the molten molding material within the
barrel (1204) in a non-solid state, (iil) removing a barrel head (1228) from the barrel (1204) once the barrel (1204) Is sealed airtight
so that the molten molding material in the barrel (1204) is not exposed to air, (lv) installing a cap (1220) to the barrel (1204), (v)
heating up a distal end of the barrel (1204), and in response solidified material located proximate to the valve (100; 200; 300) Is
returned to a molten state, (vi) translating the screw (1202) forwardly so that the valve (100; 200; 300) Is pushed into the cap
(1220), (vil) permitting the solidification of the molten molding material to seal off the barrel (1204), (vii)) servicing the valve (100;
200:; 300), (ix) heating the distal end of the barrel (1204), and in response solidified melt located Iin the distal end of the barrel
(1204) Is re-melted, and (x) retracting the screw (1202), and In response, the valve (100; 200; 300) is pulled within the barrel

(1204).
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ABSTRACT OF THE DISCLOSURE

- Disclosed is a method associated with servicing a valve (100; 200; 300), including: (i)

permitting solidification of a molten molding material to weld the valve (100; 200; 300) to a
barrel (1204), (ii) maintaining a remainder of the molten molding material within the barrel
(1204) in a non-solid state, (iii) removing a barrel head (1228) from the barrel (1204) once the
barrel (1204) is sealed airtight so that the molten molding material in the barrel (1204) is not
éxposed to air, (iv) installing a cap (1220) to the barrel (1204), (v) heating up a distal end of the
barrel (1204), and in response solidified material located proximate to the valve (100; 200; 300)
is returned to a molten state, (vi) translating the screw (1202) forwardly so that the valve (100;
200; 300) is pushed into the cap (1220), (vii) permitting the solidification of the molten

.molding material to seal off the barrel (1204), (viit) servicing the valve (100; 200; 300), (ix)

heating the distal end of the barrel (1204), and in response solidified melt located in the distal
end of the barrel (1204) is re-melted, and (x) retracting the screw (1202), and in respouse, the
valve (100; 200; 300) is pulled within the barrel (1204).
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CAP FOR SERVICING MOLDING-SYSTEM VALVE

TECHNICAL FIELD

The present invention generally relates to, but is not limited to, molding systems, and more

-spectfically the present invention relates to, but is not limited to a method of a cap for servicing

- a molding-system valve.

BACKGROUND OF THE INVENTION

~ United States Patent Number 5,258,158 .(Inventor: Dray; Published: 1993-11-02) discloses a

- valve for an inj ection—mol_din g screw, and the valve includes a differential piston, which closes

a material flow path prior to injection of a molding material.

 United States Patent Number 5,044,926 (Inventor: Dinerman et al; Published: 1991-09-03)
-~ discloses a valve for an injection-molding machine. The valve has a rod for rotation and axial

~translation relative to an injection screw, with a retaining sleeve that limits axial movement of

the rod.

United States Patent Number 4,512,733 (Inventor: Eichiseder et al; Published: 1985-04-23)

discloses a valve for an extruder, with movement readily changed by a retracting-screw

withdrawing pin and a replacing metering unit.

United States Patent Number 4,062,479 (Inventor:.Szabo; Published: 1977-12-13) discloses a
valve for a reciprocating screw-injection machine, the valves has a valve seat with an annular

closure for effecting protuberance.

SUMMARY OF THE INVENTION

It appe‘ars' that known molding-system valves may be difficult 1o service (clean and/or replace).

In a first aspect of the present invention, there is provided a method associated with servicing a

molding-system valve (100; 200; 300), including: (i) permitting solidiﬁcaﬁon of a molten-
molding material to weld the molding-system valve (100; 2{30’;' 300) to a barrel (1204), the
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mélding~system valve {100; 200; 300) attached to a screw (1202) a thixo-=molding system
{ 1 201), and in response a seal is created, the barrel {1204) being sealed so as to block oxygen
from entering the barrel (1204) and reaching fhe molten molding material being contained in
the barrel (1204), (ii) maintaining a remainder of the molteﬁ molding material within the barrel
(1204) in a non-solid state, (iii) removing a barrel head (1228) from the barrel (1204) once the

Jbarrel (1204) is sealed airtight so that the molten molding material in the barrel (1204) is not

exposed to air, (iv) installing a cap f1220} to the barrel (1204), (v) heating up a distal end of the |
barrel (1204), and in response sol idiﬁ.ed materié! located proximate to the molding-system
valve (100; 200; 300) is returned to a molten state, (vi) translating the screw (1202) forwardly
so that the molding-system valve {100; 200; 300) is pushed into the cap (1220), {vii) permitting
the solidification of the molten molding material to seal off the barrel (1204), (viii) servicing
the molding-system valve (100; 200; 300), {ix) heating the distal end of the barrel (1204), and
in response solidified m_é]t located in the distal end of the barrel (1204) is re-melted, and (x)
reti'acting the screw (1202),- and in response, the molding-system valve is pulled within the
barrel {1204).

A technical effect, amongst others, of the aspects of the present invention is a reduction in time

assoclated with servicing of a molding-system valve 5o that a molding system may be brought

‘back into operational mode quicker in comparison to using the known molding-system valves.

BRIEF DESCRIPTION OF THE DRAWINGS

A better understanding of the exemplary embodiments of the present invention (including
alternatives and/or variations thereof) may be obtained with reference to the detailed description

of the exemplary embodiments along with the following drawings, in which:

FIGS. 1A, 1B, 1C and 1D are views of a molding-system valve (hereafter referred o as
“tﬁe valve”) according to a first embodiment (which is the preferred embodiment);

FIG. 2 is a longitudinal cross-séctional view of a valve according to a second
embodiment; | |

FIG, 3 1s a longitudinal cross-sectional view of a valve according to a third embodiment;

F1G. 4 depicts frontal views of variants of the molding-system valve of FIG. 1; and

FIGS. 5A to 5C are longitudinal cross-sectional views of the molding—syétem valve of

FIG. 1 used ina barrel of 2 metal-molding system.
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The drawings. are not necessarily fo scale and are sometimes illustrated by phantom lines,
diagrammatic representations and fragmentary views. In certain instances, details that are not

necessary for an understanding of the embodiments or that render other details ditficult to

5 - perceive may have been omitted.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

FIGS. 1A, 1B, 1C and 1D are views of a molding-system valve (hereafier referred fo as “the
10 valve™) according to a first embodiment, which is the preferred embodiment. The valve 100
includes a knockdown retainer 110 (hercafier referred to as “the retainer 110”). The retainer
110 is easily: (i) assembled (knocked up) to the valve 100, and/or (ii) disassembled (knocked
down, dismantled) from the v.a]ve 100. The valve 100 is used in a moiding system 10 examples
of which are: (i) the HyPET™ System, (ii) the Quadloc™ System, (iii) the Hylectric™ System,
15 and (iv) the Magnesium Molding System, which are all manufactured by Husky Injection
Molding Systems Limited (Location: Bolton, Ontario, Canada; WWW-URL: www.husky.ca).

Preferably, the retainer 110 includes knockdown pieces 110A, 110B that: (i) interleave
(dovetail, connect) with each other, and/ or {ii} interleave (dovetail, connect) with a stem 106.
20 The retainer 110 ié a “forward” retainer 110 . if the rétainer 110 is a forward retainer, the ‘
retainer 110 digﬁnes (preferably), at least in parf, a melt passage 122.
According to a variant, the retainer 110 includes a unitary body that interleaves (dovetails,
connebts) with the stem 106. ‘ ' '
25
During a recovery cycle of the molding system 10, the valve 100 pe.rmits an injection screw 102
(hereafter referred fo as “the screw 102™) to move a molding material through the valve 100
_into an accumulation zone, which is positioned ahead of the valve 100. Dufing an injection
cycle of the molding systern 10, the valve 100 prevents backflow of the molding material
30 . toward the screw 102 while the moldinﬁ material is injected from the accumulation zone into a
cavity of a mold via a nozzle (not depicted) that is attached to a barréi 104, The barrel 104 is
sized to receive the screw 102. Generically, the screw 102 is also called a molding-material

processing structure,
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Preterably, a stem 106 extends from the screw 102. The stem 106 may also be calleq: a stein, a
spigot, a peg, etc. The stem 106 may be: (i) integral to the screw 102 or (ii) attachable to the
screw 102. Preferably, the stem 106 includes a threaded shaft 114 that mates with a threaded

- bore 116 of a distal end of the screw 102, The retainer 110 is knockdown joinable to the stem

106. Preferably, the retainer 110 and the stem 106 are joined by a knockdown joint 117. An
example of a knockdown joint 117 is depicted in FIG. [C. Once the retainer 110 is joined to the

stem 106, the retainer 110 does not move relative to the stein 106.

A rearward retainer 108 is located rearward offset from the retainer | 110, and the rearward
retainer 108 extends from the stem 106. The rearward retainer 108 and the stem 106 may be: (i)
integral, and/or (ii) separable from each other. The concept of the retainer 110 is applicable to

the rearward reiainer 108.

A check ring 112 (hereafter referred to as “the ring 112”) defines a bore 5o that the stem 106 is
receivable in the bore of the check ring 112. The retainer 110 and the rearward retainer 108
cooperate to (i) retain the check ring 112, and/or (ii) to permit limited stroking of the check ring
112. |

FIG. 1A shows the valve 100 in which the retainer 110G is 'depiéted in a state prior to the
injection cyclé of the ﬁmlding system 10 in which a shot of molding material has been
accumulated in the accumulation zone. The ring 112 has been made o abut the retainer 110 so
that there is: (i) no gap between the ring | 12 and the retainer 110, and/or (ii) a gap 109 between

the ring 112 and the rearward retainer 108.

FI1G. IB shows the rétainer 110 depicted in a state during the injection cycle of the molding
system 10, in which the screw 102 moves the molding material the accumulation zone into the
mold. The ring 112 has been made to abut the rearward retainer 108 so that there is: (1) a gap
111 between the ring 112 and the retainer 110, and (i) no gap between the ring 112 and the |

rearward retainer 108.

FIG. 1C is an exploded view of the valve 100. Preferably, the knockdown retainer 110 includes
knockdown pieces 110A, 110B. The knockdown pieces (also called “the pieces of the retainer”)
110A, 110B are held together by a non-positive attachment. Preferably, the pieces of the

retainer 110A, 110B are constrained to stay together when they are position within the barrel

4
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104. Preferably, the retainer pieces 110A, 110B are not fixedly attached to each other (such as

with a bolt). The retainer 110 is eésily separable into multiple pieces or multiple sections (that

- 1s, retainer pieces 110A, 110B).

Preferably, the knockdown joint 117 joins the retainer 110 with the stem 106 sQ that the retainer
110 is knocked down or off from the stem 106, T‘he knockdown joint 117 also permits slidably
fitting or mating of the retainer 110 with the stem 106, but in a non-positive manner (that is, by
not using bolts, etc, to firmly and positively bolt or attach the retainer 110 with the stem 106).
The knockdown joint 117 includes a slide-type joint, which includes: (i) a tongue 118, and (it) a
groove 120 that is slide matable (slip engagable) with the tongue 118. The tongue 118 extends
from at least one retainer piece 110A, 110B. The stem 106 defines the groove 120 (preferably,
the groove 120 is defined around an outer surface of the steni 106). The knockdown joint 117
assists in maintaining the retainer 110 inﬂ a substantially constant axial position relative to the
stem 106. When the retainer 110 is installed in the barrel 104, the radial position of the retainer

110 is held constant by the inner wall of the barrel 104.

When the valve 100 is installed in the barrel 104: (i) an outer diameter of the retainer 110 abuts
(or is proximate t0) an inner diameter of the barrel 104, and (i) the retainer 110 maintains its

relative (axial) position with the stem 136 while the valve 100 operates.

FIG. 1D is a cross—sectionai view of the valve 100 of FIG. 1A. In operation, the screw 102 is
made to rotate and to force a molding material into the valve 100 and through the passage 122,
Once a predetermined amount of molding material has entered the accumulation éone, the
screw 102 stops rofatin g and the screw 102 is thrust forwardly to force the valve 100 to close

(the ring 112 is made to abut the rearward retainer 108) and thus the molding material is pushed

out from the accumulation zone, through a nozzle (not depicted) and into a mold cavity {not

depicted). During injection the ring 112 abuts the rearward retainer 108 to prevent backflow of
molding material from the valve 100 towards the screw 102. Following injecﬁa‘n, the screw 102
is retracted so that: (i) the rearward retainer 108 slides away from the ring 1 i2 and (i1} the ring
112 is made to abut the retainer 110, which then opens the valve 100 and allows molding

material o pass through the valve 100 and into the accumulation zone 180.
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According to a variant, a tongue extends from a selected one piece of the retainer 1 10, through
a bore in the stem 106 and engages a groove defined by another selected piece or section of the

retainer 110.

To clean or replace the components of the valve 100, the barrel 104 is disconnected from the
nozzle (not depicted). The screw 102 is moved forwardly such that the valve 100 exits the
baﬁel 104. Since the slide-type joint is a non-positive attachment, the retainer 110 is readily
removable from the stem 106. In instances where a significant amount of molding mate_rial
maintains the retainer 110 attached to the stem 106, a rubber mallet may be used to strike and
thereby disengage the retainer 110 from the sfem 106. Once the retainer 110 is removed,

additional components of the valve 100 may be accessed, cleaned and reinstalled or replaced by

‘equivalent components. Following replacement of components and reinstallation of the pieces'

of the retainer 110 (which may also be called a “multi-part forward end”™), the screw 102 is
retracted into the barrel 104, the barrel 104 is closed and preparation for a subseguent cycle of

the molding system 10 may begin.

Certain molten metals and metallic alloys (such as magnesium) used in thixomolding and/or
metal molding react with oxygen at a temperature above the solidius temperature. As a result, a
mote involved process is fequired for replacement of valve components in a thiXomplding
system or a metal -moldiﬁg system since direct exposure of the metal alldy to air may canse the
metal to burn. Replacement of valve components in a thlxomoldmg ot metal molding

application is further discussed in the descriptions of FIGS. 5A to 5C.

FIG. 2 is a longitudinal cross-sectional view of a valve 200 (hereinafter referred to as “the valve
200") according to the second embediment. To faci litate an understanding of the second
exemplary embodiment, the elements of the second exemplary embodiment (that.are similar to
those of the first exém plary embodiment) are identified by reference numerals that use a two-
hundred designation rather than a one-hundred designation (as used in fhe first exemplary

embodiment). For example, the retainer 210 of the second exempiary embodiment is labeled
210 rather than being labeled 1 10.

A slide-type joint 217 slidably mates the retainer 210 with a stem 206. The slide-type joint 217
includes a tongue 220 and grooveZiS. The groove 218 is defined by the retainer 210. The
tongue 220 extends from the stem 206, and the tongue 220 is matable with the groove 218

©
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thereby assisting in maintaining the retainer 210 in a substantially constant axial position
relative to the stem 206 (once the retainer 210 is inserted into the barrel 204 as the tongue 220
and the groove 218 maintain inter-eﬁgagement with each other). The outer diameter of the
retainer 210 abuts the inner diameter of the barrel 204 to maintain the pieces 61‘ the sections 6f
the retainer 210 in cobperaﬁon with each other. Preferably, the outer diameter of the ton gue 220

is less than the inner diameter of the ring 212. This arrangement improves ease of assembly of
the valve 200,

According té a variation not depicted), the knockdown joint 117, 217 includes multiple tongues
and grooves so that: (i) some tongues extend from the retainer 110, 210 while other tongues
extend from the stem 106, 206, and (ii) some grooves are defined by the retainer 110, 210 while
other grooves are defined by the stem 106, 206, .

FIG. 3 is a longitudinal cross-sectional view of a valve 300 (hereinafier referred fo as “the valve
300”) according to the third embodiment. To facilitate an understanding of the third exemplary
embodiment, elements of the third exemplary embodiment (that are similar to those of the first
exemplary embodiment) are identified by reference numerals that use a three-hundred

designation rather than & one-hundred designation (as used in the first exemplary embodiment).

- For example, the retainer 310 of the third exemplary embodiment is labeled 310 rather than

being labeled 110.

The slide-type joint 317 (optionally) includes a tongue 318 and grooﬁe 320. The groove 320 is

- defined around the outer surface of the stem 306. The width of the groove 320 is configured to

accommodate the full width of the retainer 310. The tongue 318 extends from the retainer 3190.

A profile shape of the tongue [18, 218, 318 and of the groove 120, 220, 320 may be any one of
a sharp-edged ;ectaqgular profile, a round-edged rectangular profile, a semi-circular profile, and

a wedge-like profile.

Preferably, the knockdown joint 317 includes a dowel 350. The dowel 350 is used to engage (in
a knockdown épproach): (1) engage the retainer 310 to the stem 306, aﬂd/or (i1} engage the
retainer 310 to the stern 306. The following are variants of the dowel 350: (i) the retainer 310
defines a re_tainer bore 352,the stem 306 defines a stem bore 354, and a dowel 350 extends into

the retainer bore 352 and into the stem bore 354, (ii) the retainer 310 defines the retainer bore

-
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352, and a stem dowel (not depicted) extends from the stem 306 into the retainer bore 352,
and/or (ii1) the stem 306 defines the stem bore 354, and a retainer dowelj(ﬁot depicted, but it is

a modified dowel 350) extends from the retainer 310 into the stem bore 354.

According to a variant; the knockdown retainer 310 includes a unitary body that is joined to the

stem 306 by a-dowel 350.

FIG. 4 dépicts frontal views of variants of the valve 100 of FIG. 1. The variant retainers 110C,
110D, 110E, 110F, 110G, 110H include (but other variants are not limited to) a 2-, 3- or 4-piece
construction. The retqinérs 110C, 110D include retai_her pieces (two and three respectively) that |
are substantially equal in size. The retainer 110E includes retainer pieces (four pieces) that are
unequal in size. The variant retainers 110C, 110D, 110E depict the passageway 122, 222, 322
defined as being circular in shape. The variant retainers 1 10F, 110G depict the passageway 122
defined as being arcuate shaped. The variant retainer 110G depicts the paséage 122 deﬁned as
being defined in part by the barrel 104,

FIGS. 5A to 5C are longitudinal cross-sectional views of the valve 100 of FIG. 1 used in a
barrel of a metal-molding system (preferable, a thixo-molding system 1201). As previously -

‘mentioned, FIGS. 5A to 5C depict a method of servicing (such as replacing valve components)

of a valve 100 that is operatively connected to a molding system 10, particularly of a thixo-

molding system.

F1G. 5A is a longitudinal cross-sectional view of a distal end of a barrel 1204 of the thixo-
molding system 1201. A heater 1214 is coupled to the barrel 1204. A barrel head 1228 is
attached to the barrel 1204 by a set of bolts 1226A, 1226B. The barrel 1204 houses a SCrew

1202 for processing a molding material (such as a metalhc molding material). The valve 100 is

-attached to the distal end of the screw 1202, Any one of thé valves 100, 200 or 300 may be

attached to the screw 1202, .

To begin replacing components of the valve 100, the temperature of a distal end of the barrel

1204 is lowered by reducing or turning off the output of the heater 1214. As the metal molding

material cools and solidifies within the valve 100, the remainder of the material within the
barrel 1204 is kept (maintained) in non-solid state by maintaining other heaters {not depicted)

operational. The solidifying molding material proximate to the valve 100 is permitted to weld

8
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the valve 100 to the barrel 1204, and in response a seal is created. The seal blocks oxygen from
entering the barrel 1204 and l:eaching the molten molding material contained in the barrel 1204
once the barrel head 1228 is removed from the barrel 1204, Since the seal created by the
solidified material is airtight, the bolts 1226A, 1226B can be loosened and the barrei head 1228
may then be removed without incurring risk of exposing the molien molding material (melt

located behind the seal and in the barrel) to air, whereupon it could ignite.

FIG. 5B is a longitudinal cross-sectional view of the distal end of the barrel 1204 of a FIG. 5A
following removal of the barrel head 1228, After the barrel head 1228 is removed from the
barrel 1204, a valve-service cap 1220 (hereafter referred to as “the cap 1220™) is installed to the

barrel 1204. The cap 1220 is: (i) attached to the distal end of the barrel 1204 by a set of removal

cap screws 1222A, 1222B, and/or (ii) is preferably made of a weld-proof matertal (that is, not
reactiire to the molding material) such as 2 highly thermally resistant plastic or rubber, etc. The
caif) 1220 defines a catch basin 1224, and the cap 1220 is used to receive the valve 100.
Preferably, the cap 1220 is filled with an inert gas, such as argon, prior to instgllation of the cap
1220 onto the barrel 1204. The inert gas does not rea&_to molten metallic molding material
(such as magnesiui'n, etc). Alternatively, a port (not depicted) extends from the cap 1220 so that
the inert gas may enter the cap 1220 after the cap 1220 has been installed to the barrel 1204.

Once the cap 1220 is installed, the heater 1214 is made to sﬁpply heat 1o the distal end of the
barrel 1204, increasing the temperature and returning the solidified material located proximate
to the valve 100 to a molten (non-solid) state. The inert gas does not react with the molten
metallic alloy. When the solidified material within the valve 100 returns to a molten state, the
screw 1202 is ti'ansfated torwardly, pushing the valve 100 into the catch basin. The heater 1214

is turned off so as to re-solidify the molten molding material located in the distal end of the

screw 1202 and the barre]l 1204, The solidified melt creates an airtight seal around the distal end
of the screw 1202 and the barrel 1202 to thus prevent air from entering into the barrel 1204.

~ The. removal cap screws 1222A, 1222B are then loosened and the cap 1220 is detached or .

removed from the barrel 1204, At this point, the valve 100 protrudes out of the distal end of the

barrel 1204 allowing service access to components of the valve 100, such as the ring 112,

which can be inspected, removed, cleaned and/or replaced, efc. Since the retainer 110 is non-

positively engaged to the stem 106 (that is, it is knockably removable from the stem 106), the
retainer 110 falls off of the stem 106. At times, the retainer 110 may not simply fall off the stem

106 since solidified molding material may still remain at the interfaces between the retainer 110

9
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and the stem 106. In such situations, the retainer 110 can be disengaged from the valve 100
once the valve has been made to protrude from the distal end of the barrel 1204 by striking the
retainer 110 with a rubber mallet or similar device (once all the melt has solidified and the catch

basin 1s removed).

FIG. 5C is a longitudinal cross-sectional view of the distal end of the barrel 1204 of a FIG. SA
following replacement of the components of the valve 100. The ring 112 and the retainer 110
have been replaced by a new ring 1226 and a new retainer 1228 respectively. In this manner, the
entire valve 100 does not need to be removed from the screw 1202 (or the screw from the
barrel). The new -retéiner 1228 is held in place, by a ciémp or other retention means (not
depicted), as the cap 1220 is slid over the valve 100. Once the installation cap has been fit over

a portion of the new retainer 1228, the clamp or other retention means can be removed and the

cap 1220 can'bé made 1o abut the distal end of the barrel 1204 thereby encapsulating the valve

100. Installation cap screws 1232A and 1232B attach the cap 1220 to the barrel 1204.

Following attachment of the cap 1220, (i) the cap is puﬁzped with inert gas and (i1) output Gf, the
heater 1214 1s increased to melt the solidified meli located in the distal end of the barrel 1204,
The screw 1202 is refracted when the solidified melt has sufficiently melted, pulling the valve
100 within the barrel 1204. Once the valve 100 is sufﬁcienﬂy within the barrel 1204, the output

of the heater 1214 is once again reduced in the distal end of the barrel 1204 1o create a seal of

solidified melt. The cap 1220 is then removed and replaced by the barrel head 1228 of FIG. 5A.

Once the barre] head 1228 is ins’télled, the heater 1214 is used to melt the solidiﬁed melt within

the barrel 1204, allowing normal operation of the thixomolding system to resume normal

operation.

The description of the exemplary embodiment's provides examples of the present invention, and
these examples do not limit the scope of the present invention. It is understood that the scope of
the present invention is limited by the claims. The concepts described above may be adapted for

specific conditions and/or functions, and may be further extended to a variety of other

applications that are within the scope of the present invention. Having thus described the .

exemplary embodiments, it will be apparent that modifications and enhancements are possible

“without departing from the concepts as described. Therefore, what is to be protected by way of

letters patent are limited only by the scope of the following claims:
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WHAT IS CLAIMED IS:

1. A method of servicing a molding-system valve, comprising;

permitting solidification of a molten molding material to weld the molding-
system valve to a barrel, the molding-system valve attached to a screw of a thixo-
molding system, and in response a seal 1s created, the seal blocking oxygen from
entering the barrel and reaching the molten molding material contained in the barrel;

maintaining a remainder of the molten molding material within the barrel in
non-solid state;

removing a barrel head from the barrel once the seal is airtight so that the
molten molding material behind the seal and in the barrel is not exposed to air;

installing a cap to the barrel;

heating up a distal end of the barrel, and in response solidified matenal located
proximate to the molding-system valve is returned to a molten state;

translating the screw forwardly so that the molding-system valve 1s pushed into
the cap;

permitting the solidification of the molten molding material to seal off the
barrel;

servicing the molding-system valve;

heating the distal end of the barrel, and in response the solidified melt located in
the distal end of the barrel i1s re-melted; and

retracting the screw, and in response the molding-system valve is pulled within
the barrel.

2. The method of claim 1, further comprnsing:
filling the cap with an inert gas.

3. The method of claim 1, further comprising:

removing the cap to expose the molding-system valve.
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