
DERIVATIVES OF 4- or 5-AMINOSALICYLIC ACID FIELD OF
THE INVENTION The present invention relates to
compounds useful in the treatment of an intestinal
disease such as inflammatory bowel disease (IBD) and
irritable bowel syndrome (IBS) and in colon cancer
chemoprevention In particular, 4- and 5-
aminosalicylic acid derivatives have been developed
having a hydrogen sulfide releasing moiety linked via
an azo, an ester, an anhydride, a thioester or an
amide linkage to a molecule of 5- or 4-aminosalicyl ic
acid BACKGROUND OF THE INVENTION Inflammatory bowel
disease (IBD) is the general name for diseases that
cause inflammation in the small intestine and colon.
Ulcerative colitis is the most common inflammatory
bowel disease and it affects various portions of the
gastrointestinal (Gl) 1ract, particularly the lower Gl
tract, and more particularly the colon and/or rectum A
second IBD is Crohn's disease, which predominates in
the small intestine (ileum) and the large intestine
(colon) Ulcerative colitis can be difficult to
diagnose in that its symptoms are similar to other
intestinal disorders and to Crohn's disease Crohn's
disease differs from ulcerative colitis because it
causes deeper inflammation into the intestinal wall
Also, Crohn s disease usually occurs in the small
intestine, although it can also occur in the mouth,
esophagus, stomach, duodenum, large intestine,
appendix, and anus Ulcerative colitis may occur in
people of any age, but most often it starts
betweenages 15 and 30, or less frequently between ages
50 and 70 Children and adolescents sometimes develop
this disease Ulcerative colitis affects men and women
equally and appears to run in some families It is also
important to consider that about 5 percent of people
with ulcerative colitis develop colon cancer The risk
of cancer increases with the duration and the extent
of involvement of the colon For example, if only the
lower colon and rectum are involved, the risk of
cancer is no higher than normal However, if the entire
colon is involved, the risk of cancer may be as much
as 32 times the normal rate Thus, it is possible that
drugs useful in the treatment of IBD may also be
useful in the prevention of colon cancer The
pathogenesis of IBD likely involves multifactorial
interactions among genetic factors, immunological
factors and environmental triggers Recent evidence
suggests that a pathologic activation of the mucosal
immune system in response to antigens is a key factor
in the pathogenesis of IBD. The presentation of
antigen in the inflammatory process is closely
followed by generation of cytokines, small
glycoprotein peptide molecules, which provide signals
for the communication among different cell populations
determining the direction of subsequent immune and
inflammatory response Pro-inflammatory cytokines
include interleukin (IL)-I , IL-6, IL-8 and tumor
necrosis factor-alpha (TNF-a) Macrophages are 



the major source of cytokines, with epithelial cells
also being able to produce a number of these peptide
factors T helper (Th) cells are a further important
source of cytokines Th1 cells, which are associated
with a cell-mediated immune response, produce IL-2,
interferon gamma(IFN-g) and TNF- a. A key
transcription factor involved in the regulation of
inflammation, NFkB, which is specifically implicated
in the pathogenesis of IBD, regulates the amount of
cytokines produced by the Th1 cells (see Neurath et
al. (1996) Nature Med. 2: 998- 1004). Th2 cells
enhance antibody synthesis by B cells and produce
IL-4, IL-5, IL-6, and lL-1 0 . Chemokines are also
thought to contribute to the pathogenesis of colitis.
Chemokines are pro-inflammatory proteins that
participate in immune and inflammatory responses
through the chemoattraction and activation of
leukocytes. For example, RANTES is a C-C chemokine
that promotes the recruitment and activation of
inflammatory cells such as monocytes, lymphocytes,
mast cells and eosinophils. RANTES has recently been
shown to be elevated during the chronic phase of
colitis (see Ajuebor et al. (2001) J. Immunol. 166:
552-558). Treatment for ulcerative colitis depends on
the seriousness of the illness. Most oeople are
treated with medication. In severe cases, a patient
may need surgery to remove the diseased colon.
Irritable bowel syndrome (IBS) is a common but poorly
understood disorder that causes a variety of bowel
symptoms including abdominal pain, diarrhea and/or
constipation, bloating, gassiness and cramping. While
these symptoms may be caused by a number of different
bowel diseases, IBS is usually diagnosed only after
exclusion of a more serious problem. There is
increasing evidence suggesting the role of
inflammation in the pathogenesis of IBS. The goal of
therapy is to induce and maintain remission, and to
improve the quality of life for people with IBD/IBS.
Several types of drugs are available.Aminosalicylates,
which are drugs that contain 5-aminosahcyiic acid
(5-ASA, mesalamine) or 4-aminosalicylic acid (4-ASA),
help to control the inflammation However, both
mesalamine and 4-ASA may be absorbed as it passes
through the Gl tract and may adversely affect the
amount of mesalamine that reaches the lower Gl tract,
particularly the colon and rectum Thus, various
mesalamine formulations have been introduced in an
attempt to protect mesalamine as it passes through the
gut and upper Gl tract In addition, several pro-drugs
of mesalamine have been introduced which can aid in
colon-specific delivery of mesalamine These pro-drugs
are generally less readily absorbed in the gut and
upper Gl tract and thus can more easily reach the
colon Sulfasalazine is a combination of sulfapyridine
and 5-ASA and is employed to induce and maintain
remission Sulfasalazine is metabolized in the body to
form 5-ASA and sulfapyridine The sulfapyridine
component carries the anti-inflammatory 5-ASA to the
intestine 



However, sulfapyridine may lead to side effects, such
as nausea, vomiting, heartburn, diarrhea, and
headache. These adverse side effects are usually
attributed to the activity of sulfapyridine in the Gl
tract, as well as that absorbed into the system Other
5-ASA agents such as olsalazine, ipsalazide and
balsalazide, each of which have a different carrier,
offer fewer side effects, and may be used by people
who cannot take sulfasalazine. Unlike sulfasalazine,
the breakdown of these 5-ASA compounds in the
intestinal tract may not give rise to undesirable
metabolic products In general, 5-ASA compounds are
given orally, through an enema, or in a suppository,
depending on the location of the inflammation in the
colon Most peoplewith mild or moderate ulcerative
colitis are treated with this group of drugs first.
However, in general, this therapy cannot be considered
optimal, mainly because of the poor potency of the
drug that causes also a poor compliance for the
patient. Other drugs that are used are corticosteroids
such as prednisone, hydrocortisone, budesonide etc.
and immunomodulators such as azathioprine and 6-
nercaptopurine (6-MP). These drugs can cause side
effects such as hypertension, increased risk of
infections etc. Sulfasalazine, olsalazide and
balsalazide are mesalamine derivatives where the
rton-mesalamine carrier is linked to mesalamine via a
diazo bond. These pro-drugs are not as readily
absorbed in the gut and upper Gl tract and thus can
reach the colon where they are split by azo-reductases
of the colonic microflora to release the mesalamine
and carrier directly in the colon. Other derivatives
of mesalamine comprise a carrier attached to
mesalamine via 1he carboxylic and hydroxyl functional
groups of the molecule. Among these, the preparation
of esters or amides with amino acids such as L-serine
and L-glycine or the addition of other biological
compound such as taurine has been reported. These p ro
drugs base their activity on the action of
carboxypeptidases and aminopeptidases A for releasing
mesalamine. (R. Pellicciari et al. ( 1993) Journal of
Medicinal Chemistry, 36, pg. 4201-7). Most of the
prior art carrier moieties attached to mesalamine are
inert. Thus, it is desirable to link carrier moieties
to either 5-ASA or 4-ASA, which are also biologically
active and useful in the treatment of IBD/IBS.SUMMARY
OF THE INVENTION In general, a hydrogen sulfide (H2S)
releasing moiety that is capable of releasing H2S in
tissue is linked via an azo, an ester, an anhydride, a
thioester or an amide linkage to a molecule of 4- or
5-aminosalicylic acid (4- or 5-ASA) to form a 4- or
5-ASA derivative of the present invention. By
covalently attaching the H2S releasing moiety to 4- or
5-ASA, the derivatives of the present invention may
act as pro-drugs that are generally less readily
absorbed in the gut and upper Gl tract and thus can
more easily reach the colon. The anti-inflammatory
properties of 4- or 5-ASA and their use to treat
ulcerative colitis are well documented. 4- or 5-ASA
reduces bowel inflammation, diahhrea (stool 



frequency), rectal bleeding and stomach pain. H2S has
been recently shown to function as a neuromodulatory
and to exert anti-inflammatory actions. Further, H2S
has been shown to modulate nociception to colorectal
distention (see Distrutti et al. (2005) Evidence That
Hydrogen Sulfide Exerts Antinociceptive Effects in the
Gastrointestinal Tract by Activating KATP Channels. J.
Pharm. and Exp. Ther. 3 16: 325-335, incorporated
herein by reference). Finally, H2S has been shown to
be a smooth muscle relaxant in intestinal tissues (see
Teague, B. et al. (2002) The Smooth Muscle Relaxant
effect of Hydrogen Sulfide In Vitro: Evidence for a
Physiological Role to Control Intestinal
Contractility. Br. J. Pharmacol. 137. 139-145,
incorporated herein by reference). Surprisingly,
covalently attaching the H2S releasing moiety to 4- or
5-ASA improves the H2S releasing capabilities of the
H2S moiety as compared to the H2S moiety alone. This
suggests that H2S may be released both while the H2S
releasing moiety is covalently attached to 4- or 5-ASA
as well as after the H2S releasing moiety iscleaved
from the 4- or 5-ASA by hydrolysis or cleavage by
various enzymes present in the Gl tract to release the
two active ingredients, namely, 4- or 5-am inosalicyl
ic acid and the H2S releasing moiety for further
action The derivatives of the present invention are
superior to 4- or 5-ASA alone, H2S ieleasing moiety
alone and a mixture of 4- or 5-ASA and H2S releasing
moiety in ieducing inflammation, reducing diahhrea and
fecal occult blood in subjects with colitis, and
reducing visceral pain associated with colorectal
distention Further, the derivatives of the present
invention also reduce mRNA levels of cyclooxygenase
(COX)-I , COX-2, constitutive endothelial nitric oxide
synthase (eNOS), and inducible NOS (iNOS), all of
which are enzymes believed to be involved in
inflammation Thus, in one aspect of the invention, the
derivatives of the present invention are jseful in
treating an inflammatory condition of the
gastrointestinal (Gl) tract, such as inflammatory
bowel disease (IBD) and irritable bowel syndrome (IBS)
Without being bound to theory, it is thought that the
hydrogen sulfide released from the hydrogen sulfide
releasing moiety exerts anti-inflammatory effects via
the inhibition of NFkB, the transcription factor that
regulates the expression of several of the
pro-inflammatory genes Further, it is thought that the
antinociceptive effects of H2S may involve the
ATP-sens itive K+ (KATP) channels In another aspect of
the invention, the 4- or 5-ASA derivatives of the
present invention are effective in decreasing the
viability of HT-29 human colon cancer cells and thus
are useful in the prevention and/or treatment of colon
cancer Broadly stated, compounds of the invention have
the following general formulaA-L-R (I) where: A is
where -N= is either at position 4 or 5, where -NH is
either at position 4 or 5,where -NH 2 is either at
position 4 or 5 , or 



where -NH 2 is either at position 4 or 5; L is either
O, 0-C=O, S, N or a covalent bond to form an ester
linkage, an anhydride linkage, a thioester linkage, an
amide linkage or an azo linkage, and R is a hydrogen
sulfide releasing moiety that releases H2S in tissue
It is understood that any non-toxic, effective
hydrogen sulfide releasing moiety that releases H2S in
thepresence of tissue can be used in the present
invention. In a preferred embodiment, R is selected
from the group consisting of:A METALLIC ALLOY SLURRY
DISPENSER TECHNICAL FIELD The present invention
generally relates to metallic alloy molding machines
and/or associated assemblies, and more specifically,
the present invention relates to a metallic alloy
slurry dispenser for use with any one of a metallic
alloy molding machine, a metallic alloy hot runner
assembly, a metallic alloy molding assembly, and any
combination thereof. BACKGROUND OF THE INVENTION Known
metallic alloy slurry molding machines and associated
assemblies may be used to mold a metallic alloy slurry
such as, for example (but limited to) a slurry of
magnesium, aluminum, and zinc, and any combination
thereof, or equivalent thereof. The industry in
general may refer to the metallic alloy slurry molding
machine as a thixo-molding machine. A first type of
metallic material may exist in any one of two possible
states: a liquefied state or a solidified state. The
temperature at which the first type of metal material
may change between the liquefied state and the solid
state may be called the "melt" temperature. As a rule
of thumb, the first type of metallic material may be a
pure metal having substantially no impurities therein.
For example, a cast molding or a die molding process
and machinery may be used to mold the first type of
metallic material by placing the first type of
metallic material existing in the liquefied state into
a mold assembly, cooling the mold assembly, and then
removing the solidified first type of metallic
material from the mold assembly. In sharp contrast to
the first type of metallic material, a second type of
metallic material may exist in one of three possible
states: the liquefied state, the solidified state and
a slurry state. The temperature at which the second
type of metallic material changes between the
liquefied state and the slurry state may be called the
liquef ied-slurry change 



ltemperature. The temperature at which the second type
of metallic material changes between the slurry state
and the solidified state may be called the
slurry-solid change temperature. The slurry-solid
change temperature is less than the liquef ied-slurry
change temperature. The slurry temperature range is
temperature between the slurry-solid change
temperature and the liquef ied-slurry change
temperature. The second type of metallic material
existing in the slurry state is a combination of the
second type of metallic material in the liquefied
state and the second type of metallic material in the
solidified state. An approximate visual analogy of the
second type of metallic material may be a cup of hot
water containing peas therein. As a rule of thumb, the
second type of metallic material is a metallic alloy
that contains two or more metallic elements and/or
nonmetallic elements usually fused together or
dissolved into each other. For example, a
thixo-molding process and machinery may be used to
mold the second type of metallic material by placing
the second type of metallic material existing in the
slurry state into a mold assembly, cooling the mold
assembly, and then removing the solidified second type
of metallic material from the mold assembly. The
advantage of using the second type of metallic
material in the slurry state is that the strength of
the molded article is inversely proportional to the
temperature of the slurry, in that the cooler the
slurry temperature, the stronger the resulting molded
article will be. The reasons for the inversely
proportional strength phenomena are known. Also,
shrinkage of the molded article is less likely to
occur when using MAS having a lower temperature in the
slurry temperature range, in which the reduced
shrinkage factor may improve part integrity and
strength. Henceforth, the second type of metallic
material existing in the slurry state within the
slurry temperature range will be referred to as "a
metallic alloy slurry" . The metallic alloy slurry
exists in the slurry state includes a liquid component
and a solid component. The industry also may refer to
the metallic alloy slurry as "a thixotropic metallic
material", andthe molding machine that handles the
thixotropic metallic material is called a
thixo-molding machine. 



The thixo-molding machine may outwardly appear to
resemble a plastic resin injection molding machine.
However, there are many internal differences between
these two types of molding machines. The thixo-molding
machine receives, at room temperature, a collection of
chipped metallic alloy (such as an alloy of magnesium)
into a hopper mounted on top of the thixomolding
machine. The chips, which exist in a solid state, are
then volumetrically loaded into a smaller hopper that
is mounted directly to a barrel . A rotating screw
mounted in the barrel is then used to meter the chips
along a length of the barrel. The screw rotation
produces a shearing action which means that the screw
mixes and/or tears the chips. The barrel includes
heaters which apply heat to the chips as they are
mixed and/ or sheared by the screw. The chips are then
transformed from the solidified state into the
metallic alloy slurry (MAS) . The MAS is then forced
past a shut-off valve and then injected into a cavity
defined by a mold assembly. Once the MAS becomes
solidified in the mold assembly, the solidified MAS is
removed and trimmed. Generally, several advantages are
realized when thixo molding is used, such as: greater
process control, increased part-to-part consistency;
lower porosity; ability to mold complex features;
better surface finish; net shape parts; thin wall
molding; and reducing/eliminating a the need for
secondary operations. Sometimes the shut-off valve may
be called a nozzle or a dispenser. Generally, the
shut-off valve defines a supply passageway therein for
conveying the MAS. The shut-off valve has a tip which
defines an opening. The opening communicates the MAS
into the cavity defined by the mold assembly.
Controlling the flow (that is: either preventing the
flow when not desired and permitting the flow when
desired) of the MAS is achieved by locally cooling the
MAS that is located near or at the opening of the
valve so that the localized MAS may be transformed
from the slurry state into the solidified state. The
localized solidified MAS forms what is commonly known
as a "thixo plug" . During a shot build up cycle and
with the thixoplug in place in the valve opening, the
thixo-molding machine builds up a shot of MAS (that is
MAS in the slurry state) behind the solidified thixo
plug. The built-up shot of MAS remains under a shot
build-up pressure. During an injection 



cycle, the thixo-molding machine increases the
internal pressure of the MAS higher than the shot
build-up pressure. The higher built-up pressure (the
pressure within the barrel and the valve) is known as
a "plug blow out" pressure. The plug blow out pressure
is high enough to blow the thixo plug out from the
valve opening and into the mold cavity, followed by
free flow the MAS (existing in the slurry state) from
the passageway of the valve. Once the mold cavity is
filled, the thixo plug may be reformed in the valve
opening by a cooling effect induced by a cooling
structure located nearby the valve opening. However,
the thixo plug may impose an operator safety hazard if
the mold assembly is not in position to receive a
blown out thixo plug from the dispenser. The MAS (in
slurry state) may splatter and splash over
unsuspecting operators of the thixomolding machine.
Avoiding this hazard requires a very consistent thixo
plug (in solid state) or a very good control and
management of local thermal condition in the area
where the thixo plug is formed so that any excess
pressure in the melt channel will not accidentally
expel or blow out the thixo plug when the mold
assembly is opened. Should the thixo plug suddenly
become molten when the mold is open (as a result of
intermittently operating localized cooling effects) ,
the MAS in slurry state may be uncontrollably
discharged from the dispenser and onto operators of
the thixo-molding machine. U.S. patents 5,785,915,
6,355,197, 5,975,127, 6,027,328, 3,401,426 and
4,386,903 all disclose molten plastic resin dispensers
used with a resin plastic molding machine; however,
these patents do not teach, suggest or motivate the
industry to use molten plastic resin dispensers for
dispensing the MAS. The reason for this may be that
there are material attribute or material
characteristic differences between the MAS and the
plastic resin, and those differences may hamper or
discourage the deployment of plastic resin dispensers
in a thixo-moldingmachine. For example, such
differences between the MAS and the plastic resin are
(but not limited to) : the melting point of the MAS
may range from 400 0C to 700 0C which is substantially
higher than that of plastic resin; the thermal
conductivity of MAS is much higher than that of
plastic resin; 



the compressibility of MAS is significantly less than
that of plastic resin; the corrosiveness and/or
abrasiveness of MAS (while solidified as a thixo plug
for example) is much higher than that of molten
plastic resin; high fluidity and low viscosity of MAS
(relative to the molten plastic resin) cause the MAS
to travel through much smaller gaps that may exist
between structural components of the thixo-molding
machine; and spontaneous explosive reactivity of some
types of MAS; for example, exposing magnesium to air
will cause magnesium to burn explosively. In sharp
contrast, plastic resin does not spontaneously combust
when exposed to air. As can be appreciated from the
foregoing list of material differences, while known
plastic-resin compatible moldingmachine valves work
satisfactorily with plastic resin, they raise
technical concerns when these types of valve are
proposed for use with the thixo-molding machine. These
raised concerns have presently shaped conventional
wisdom which calls for avoiding the combination of
known plastic resin dispensers with thixo-molding
machines because the MAS imposes technological
difficulties and uncertainties that may adversely
affect the resin plastic dispenser used in a
thixo-molding machine. By way of example that shows
the conventional wisdom pertaining to current thixo
molding technology, U.S. patent 6,533,021 ('02I)
discloses a MAS dispenser, in which a mold for a metal
hot-runner injection molding machine includes a
movable mold plate, a fixed mold plate having a nozzle
for injecting molten metal into said cavity, and a
heating device disposed outside the nozzle for heating
metal. A gate cut portion is situated in the nozzle
between the heating device and the tip. Atemperature
measurement device is arranged adjacent to the gate
cut portion for measuring the temperature of the metal
in the gate cut portion. A heating control device is
connected to the heating device for controlling a
temperature of the nozzle based on the temperature
measurement device . A heat insulation device is
arranged on the nozzle to cover at least an area where
the gate cut portion is formed. The 021 patent
discloses a nozzle that operates by forming and
melting a thixo plug. Fig. 8 shows the nozzle
operating with a pin 41 in which the 



pin 41 forces a thixo plug back into a melt channel 11
where the thixo plug is re-melted to become part of
the melt. It is interesting to note that the thixo
plug is formed and used only once as a plug mechanism,
and then for the next injection cycle, an entirely new
thixo plug is formed and used. In other methods, the
thixo plug is expelled from the channel by melt
pressure and trapped in a thixo plug catcher. These
methods may have problems. If the thixo plug reenters
the melt channel, it may not fully melt before
injection and thereby inconsistencies in the molded
product may be experienced. Discharging the thixo plug
from the channel can be a safety hazard if the thixo
plug is inadvertently discharged when the mold is
open. Also, the pressure required to discharge the
thixo plug may vary from shot to shot and timing of
the opening of the melt channel is difficult to
predict. This can be a serious concern when making
multiple drops into the mold assembly. U.S. Patent
6,357,511 discloses a thixo feed body (called a sprue
bushing) which does not appear to teach a thixo
dispenser, and appears to teach overcoming leaky spure
connections . Therefore, a solution is desired which
addresses, at least in part, the above-mentioned and
other potential shortcomings. SUMMARY OF THE INVENTION
According to an aspect of the present invention, there
is provided, for any one of a metallic alloy slurry
molding machine, a metallic alloy slurry molding
assembly, a metallicalloy slurry hot runner assembly
and any combination thereof, a metallic alloy slurry
dispenser, including a dispensing body defining an
outlet, and an outlet cover cooperating with the
outlet, wherein the outlet cover is configured to
cooperate with the outlet more than once. According to
another aspect of the present invention, there is
provided a metallic alloy slurry molding machine,
including a base, a barrel cooperating with the base,
any one of a metallic alloy slurry molding assembly, a
metallic alloy slurry hot runner assembly and any
combination thereof cooperating with the base, and a
metallic alloy slurry dispenser cooperating with any
one of the barrel, the metallic alloy slurry molding
assembly, the metallic alloy slurry hot runner
assembly and any 



combination thereof, including a dispensing body
defining an outlet, and an outlet cover cooperating
with the outlet, wherein the outlet cover is
configured to cooperate with the outlet more than
once. According to yet another aspect of the present
invention, there is provided a metallic alloy slurry
molding assembly, including a mold body defining a
mold passageway therein, and a metallic alloy slurry
dispenser cooperating with any one of the first mold
portion and the second mold portion, including a
dispensing body defining an outlet, and an outlet
cover cooperating with the outlet, wherein the outlet
cover is configured to cooperate with the outlet more
than once. According to yet another aspect of the
present invention, there is provided a metallic alloy
slurry hot runner assembly, including a hot runner
body defining a hot runner passageway therein, and a
metallic alloy slurry dispenser cooperating with the
hot runner passageway, including a dispensing body
defining an outlet, and an outlet cover cooperating
with the outlet, wherein the outlet cover is
configured to cooperate with the outlet more than
once.BRIEF DESCRIPTION OF THE DRAWINGS A better
understanding of the embodiments may be obtained with
reference to the following drawings and detailed
description of the embodiments, in which: Fig. 1 is a
cut away view of a metallic alloy slurry dispenser
(MASD) in a flow disabled position according to a
first embodiment; Fig. 2 is the cut away view of the
MASD of Fig. 1 in a flow enabled position; Fig. 3 is a
cut away view of a MASD according to a second
embodiment (which is the preferred embodiment) in a
flow disabled position; Fig. 4 is the cut away view of
the MASD of Fig. 3 in a flow enabled position; Fig. 5
is a cut away view of a MASD according to a third
embodiment in a flow disabled position; Fig. 6 is the
cut away view of the MASD of Fig. 5 in a flow enabled
position Fig. 7 shows is a cut away view of a MASD
according to a fourth embodiment in a flow disabled
position; and 



Fig. 8 is the cut away view of the MASD of Fig. 7 in a
flow enabled position. Similar references are used in
different figures to denote similar components.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT (S)
Fig. 1 is a cut away view of a MASD 10 according to
the first embodiment in a flow disabled position. The
MASD 10 includes a dispensing body 12 that presents a
tip 13 (or distal end) that defines an outlet 15
therein. The outlet 15 may also be called an exit
port. The dispensing body 12 may also be called a
nozzle, a nozzle body or a valve and will hereinafter
be referred to as the nozzle body 12 for sake of
simplifying the description. The nozzle body 12 also
defines a passageway 14 therein which is connected to
the outlet 15 . The MASD 10 also includes an outlet
cover 18. The outlet cover 18 in Fig. 1 alsoacts as a
stationary mold half of a mold assembly, but it will
be called the outlet cover 18 for the description
directed to Figs. 1 and 2 . A moving mold half 28
mates with the stationary mold half (which is depicted
as the outlet cover 18), and defines a mold cavity 29
therein. In operation, the outlet 15 and the outlet
cover 18 repeatably cooperate with each other. For
example, the outlet 15 and the outlet cover 18 are
operatively movable relative to each other between the
flow disabled position (which is depicted in Fig. 1 )
and a flow enabled position (which is depicted in Fig.
2). "Repeatably" means to that the outlet cover 18 and
the outlet 15 repeatably cooperate with each other
more than once. In sharp contrast, the thixo plug does
not repeatably cooperate with an outlet since the
thixo plug is a single use item that covers the outlet
once only and then is never used again (the thixo plug
becomes blown out into a mold cavity) , and an
entirely new thixo plug is formed for the next
dispensing of MAS into the mold cavity. In summary,
the dispensing body 12 defines the outlet 15 therein;
and the outlet cover 18 cooperates with the outlet 15,
wherein the outlet cover 18 is configured to cooperate
with the outlet 15 more than once. In the flow
disabled position, the outlet cover 18 covers the
outlet 15, and the covered outlet 15, in turn,
substantially blocks any flow of MAS contained behind
the covered outlet 15 and within the passageway 14. As
will be shown in Fig. 2 , in 



the flow enabled position, the nozzle body 12 is moved
relative to the outlet cover 18 (that is, the
stationary mold half) and then the outlet 15 becomes
uncovered, in which the uncovered outlet 15, in turn,
permits unrestricted flow of MAS into the mold cavity
29. By using the MASD 10, formation of the frozen
thixo plug in the outlet 15 may be avoided if there is
sufficient heat energy to maintain the MAS in the
slurry state. The required heating effect may be
provided by a heater coupled to the nozzle body 12 or
other another heater located adjacently to the outlet
15 as required.Advantageously, the outlet cover 18 may
substantially prevent accidental (that is, premature
or inadvertent) release of MAS from the outlet 15
because the cover 18 so disposed over the outlet 15
substantially prevents flow or movement of the MAS
from the outlet 15, and also may help reduce the
likelihood of reduced thixo-molding machine
productivity and/or reduce the likelihood of
accidental burning of and injury to operators. The
MASD 10 may help to avoid adverse changes in dynamics
of a screw mechanism disposed in the barrel of the
thixo-molding machine (not depicted but connected to
the MASD 10) . By avoiding the formation of the thixo
plug, the pressure variations in the barrel may be
moderated. When the pressure in the barrel becomes
moderated, the fill time for filling the mold cavity
29 may be more consistent when molding parts in the
cavity 29. Usage of the thixo plug requires the barrel
and screw mechanism of the thixo-molding machine to
impose a larger range on the MAS. If the pressure in
the barrel is too large, a mold flash phenomena occurs
in the mold assembly defining the cavity 29, in which
the flowing MAS may be forced too quickly into the
cavity 29 and then MAS may flash out (or leak) from
between the mold portions of the mold assembly. This
condition may lead to a defective molded part or a
weaker molded part in that the MAS was not given the
opportunity to complete pack into the cavity 29 as a
result of the leak or flash of MAS. Also, if the
pressure in the barrel is too low, a freezing
phenomena may occur in the cavity 29, in which the MAS
may not move far or fast enough into the cavity 29,
and then the slow moving MAS may prematurely freeze
and block flowing MAS from completely 



filling the cavity 29. By avoiding the use of the
thixo blow pressure, the pressure in the barrel may be
moderated and thereby avoid the flashing and freezing
phenomena described above. The outlet cover 18 is
depicted as the stationary mold. But it will be
appreciated that the outlet cover may also be other
structures conveniently located adjacent to the outlet
15, such as for example: a mold gate insert, a mold
assembly, a hotrunner insert, or a hot runner
assembly. The outlet cover 18 presents an outlet cover
surface 20 which is used to cover and uncover the
outlet 15 as required. For the first embodiment, the
outlet cover surface 20 faces the outlet 15 and slides
coaxially with the nozzle body 12. Other arrangements
may be considered for the outlet cover 18, such as
disposing a valve stem (not depicted) within the
passageway 14 and the stem moves into contact with the
outlet 15 which seals the outlet 15 to disable flow of
the MAS from the covered outlet 15 . The outlet cover
18 defines a passageway 22 which receives the nozzle
body 12 therein. The body 12 may present a seat member
16 which faces the outlet cover surface 20 and slides
coaxially with respect to the outlet cover surface 20.
The MASD 10 may include a thermal energy differential
mechanism (not depicted) that may be a combination of
heating and cooling devices that maintain a
temperature difference in a localized basis. In the
flow disabled position, heat may be removed from the
outlet 15 sufficient enough to permit solidification
of the MAS in the outlet 15 if so desired. This
cooling effect may be achieved by using a cooling
mechanism located in the outlet cover 18 and adjacent
to the outlet 15. In the flow disabled position,
enough heat may be provided by any one of (or in
combination) the outlet cover 18 or the MAS disposed
in the passageway 14. The provided heat is sufficient
for maintaining the MAS substantially in the slurry
state while the MAS is disposed in the outlet 15 and
the passageway 14 . Advantageously, by maintaining the
MAS in the slurry state, the formation of the frozen
thixo plug may be avoided. The thermal energy
differential mechanism may include predetermined
shapes of structure surrounding the outlet 15 . The
predetermined shapes of structure may set up and
maintain the heating effect and the cooling effect.
This approach may 



permit a simplified and more economical structure for
setting up and maintaining the heating effect and
cooling effect. By using thermo- graphic modeling
software, the predetermined shapes of structure
surrounding the outlet 15 may be established. For
example, FLIR Systems of Goleta, CA is amanufacturer
of ThermaGRAM(tm) thermo- graphic modeling software
which may be used to model the thermal energy
differential mechanism and establish the predetermined
shapes of the structure surrounding the nozzle body 12
. The MASD 10 may include an interlock assembly (not
depicted) that is operatively coupled to any one of
the nozzle body 12, the outlet cover 18 and the mold
assembly and any suitable combination thereof. The
interlock assembly prevents relative movement between
the outlet 15 and the outlet cover 18 when the mold
halves or portions 18 and 28 become offset or
displaced from one another. The interlock assembly
may, when the MAS 10 no longer cooperates with the
mold assembly, operate to prevent the MASD 10 from
dispensing the MAS and thereby prevent accidental
release of molten material from the outlet 15 (for
example: when the moving mold 28 no longer abuts the
stationary mold 18) . For the first embodiment, the
outlet cover 18 resides outside the nozzle body 12 .
The outlet cover 18 may slide or pivot relative to the
outlet 15 . An example of this is a rotary shut off
valve. The nozzle body 12 is movable axially along its
longitudinal axis which extends through the nozzle
body 12. The nozzle body 12 is attached to a barrel of
the thixo-molding machine, in which the barrel is
actuated to reciprocate the tip 13 within the outlet
cover 18 so that the nozzle body 12 slides along and
within the passageway 22 defined by the outlet cover
18. However, an alternative embodiment, described
below, the nozzle body 12 is stationary relative to
the outlet cover 18. The MAS 10 may be connected to
the distal end of a barrel (not depicted) of a
metallic alloy slurry molding machine (not depicted) .
The MAS 10 may be connected to a hot runner passageway
defined by a metallic alloy slurry hot runner assembly
(not depicted) . The MAS 10 may be connected to
passageway defined by a metallic alloy slurry molding
assembly. It will be appreciated that the MAS 10 may
be supplied separately from these assemblies.A gap may
be defined between the seat member 16 and the outlet 



cover 18. Specifically the gap may exist between the
outlet cover surface 20 and the seat member 16. A
small amount of MAS may find its way into the gap and
thereby create a MAS layer. The MAS layer may be
cooled during injection of the MAS into the cavity 29.
Thus by cooling the MAS layer into the solidified
state, the solidified MAS layer may prevent or block
additional MAS from becoming pushed further into the
gap while the MAS is injected (under pressure) into
the cavity 29. The solidified layer of MAS may be
heated during retraction of the nozzle body 12 (in
which the outlet 15 becomes covered) so as to
facilitate less friction while the nozzle body 12 is
retracted away from the cavity 29. Fig. 2 is the cut
away view of the MASD 10 of Fig. 1 in the flow enabled
position. In this position, the screw and barrel of
the thixo-molding machine places an injection pressure
onto the MAS. The nozzle body 12 is moved forwardly
(that is, towards the mold cavity 29 placed in fluid
communication with the passageway 22) . In effect, the
outlet cover 18 is moved relative to the outlet 15
(the outlet cover 18 remains stationary in this
embodiment) so that the outlet cover 18 no longer
covers the outlet 15. In this position, the uncovered
outlet 15 now is in fluid communication with the
passageway 22) and flow 24 of the MAS may be realized.
The uncovered outlet 15 permits unrestricted flow 24
of the MAS from the outlet 15 into the cavity 29. Fig.
3 is a cut away view of an MASD 30 according to the
second embodiment (which is the preferred embodiment)
in a flow disabled position in which preferred
structures and configurations are depicted. An outlet
cover 32 is used, and the stationary mold portion 18
does no longer acts at the outlet cover as was
previously shown in Figs. 1 and 2 . The outlet cover
32 will be called a shut off body 32 for the preferred
embodiment . The stationary mold 18 defines a cavity
19, and the shut off body 32 is fixedly mounted to the
stationary mold 18 by way of a bolt assembly (not
depicted) . The bolt 33 attaches a heater34 to the
shut off body 32. Mounted onto the shut off body 32 is
the heater 34, a cooling apparatus 36, and a
temperature sensor 38 (such as a thermocouple for
example) . Having the heater 34, the cooling apparatus
36, and sensor 38 installed in 



the shut off body 32 provides an advantage in that if
maintenance service is needed on the heater 34 and/or
the cooling apparatus 36 and/or the sensor 38, then
the shut off body 32 may be removed and a replacement
shut off body 32 may be reinserted. The thermal energy
differential (gradient) between an area behind the
covered outlet 15 and the passageway 22 may be further
enhanced with additional heating and cooling
structural elements . An advantage for using these
structures is to further enhance any required
localized heating and cooling effects. The MASD 30 may
also include a nozzle heating apparatus 40 or 42 that
operatively couples to the nozzle body 12. The nozzle
heating apparatus 40 maintains the MAS contained
within the outlet 15 in the slurry state. The MASD 30
may also include the outlet cover heating apparatus 34
that operatively couples to the shut off body 32 . The
apparatus 34 substantially maintains the MAS disposed
in the outlet 15 in the slurry state while it remains
in the outlet 15 while the MASD 30 remains in the flow
disabled position. The MASD 30 may also include an
outlet cover cooling apparatus 36 which operatively
couples to the shut off body 32 or any structures in
close proximity to the outlet 15. The apparatus 36
defines or provides a conduit which conveys a cooling
fluid therein. The apparatus 36 cools the MAS disposed
between a gap defined between the shut off body 32 and
the nozzle body 12 into a solidified state. This
configuration may provide improved cooling effect so
that in the flow enabled position, any solidified MAS
located within the gap may be used to substantially
prevent flow of MAS from the passageway 22 back into
the gap. The gap is defined between the shut off body
32 and the nozzle body 12.The heating effect may be
kept relatively constant while the cooling effect may
be varied because varying or changing the amount of
heat may prove to be more difficult in comparison with
changing the amount of cooling. Fig. 4 is the cut away
view of the MASD 30 of Fig. 3 in a flow enabled
position. In this position, the nozzle body 12 was
moved or displaced by the barrel of the thixo-molding
machine such that the outlet 15 is no longer covered
by the shut off body 32 and as a result, the MAS may
flow 24 from the uncovered 



outlet 15. Fig. 5 is a cut away view of an MASD 50
according to the third embodiment in a flow disabled
position. In this position, the shut off body 32 acts
at the outlet cover. The shut off body 32 is made to
be moved while the nozzle body 12 is made to be
stationary. While the third embodiment may be used in
a hot runner manifold assembly, Fig 5 depicts the
third embodiment installed in a stationary mold 58,
and the hot runner assembly (while not depicted) is
connected to the nozzle body 12 . The MASD 50 includes
a stop 52 which is formed to fit within a cavity 59
defined by the stationary mold 58. A spring 54 is
disposed between the stop 52 and the shut off body 32
. In the flow disabled position, the moving side of
the mold 60 is made to move by way of an actuated mold
clamp (not depicted) and thereby the mold moving side
60 becomes offset from the stationary mold 58, and
also becomes offset or removed from the shut off body
32. In response to the movement of the mold assembly
60 moving away from the shut off body 32, the spring
54 urges the shut off body 32 to move towards the
removed mold portion 60. A portion of the moved shut
off body 32 now covers the outlet 15, and the covered
outlet 15 disables or blocks flow of the MAS disposed
within the passageway 14. Generally, in the flow
disabled position, the shut off body 32 moves in
response to movement of the moving mold portion 60
moving away from the stationary mold 58 so that the
moved shut off body 32 covers the outlet 15. A heater
56 may be installed on the nozzle body 12 while
another heater 34 may be installed on theshut off body
32 . The shut off body 32 presents an outlet cover
surface which interacts with the outlet 15. Fig. 6 is
the cut away view of the MASD 50 of Fig. 5 in a flow
enabled position. Generally, in the flow enabled
position, the shut off body 32 moves in response to
the mold half 60 moving and abutting against the shut
off body 32 . The moved shut off body 32 becomes
offset from the outlet 15 so that the MAS may flow 24
from the uncovered outlet 15. Specifically, the moving
mold 60 is made to move and push against the shut off
body 32, and in turn the shut off body 32 is displaced
towards the stop 52 (and the spring 54 becomes
depressed) . A mold cavity 62 becomes lined up with
the passageway 22 of the shut-off body 32 . In
response to the shut off body 32 moving towards the
stop 



52, the shut off body no longer covers the outlet 15
and the MAS contained within the outlet 15 may flow 24
freely without restriction . Fig. 7 shows is a cut
away view of a MASD 70 according to the fourth
embodiment in a flow disabled position. The MASD 70
includes an outlet cover which is indicated as a shut
off body 72 which can also be called a stem. The
nozzle body 12 defines a cavity 74 therein for
slidably receiving the shut off body 72 therein. The
shut off body 72 is slidable within the cavity 72 so
as to alternately cover and uncover the outlet 15 .
The nozzle body 12 also defines another passageway 78
that extends from the passageway 74 towards the outer
edge of the nozzle body 12. Disposed within the
passageway 78 is a retaining rod 76 which connects to
the shut off body 72. The retaining rod 76 is
externally actuated by mechanisms which are not
depicted. For example, while one end of the retaining
rod 76 is connected to the shut off body 72, the other
end (not depicted) of the retaining rod 76 may be
attached to a hydraulic, a pneumatic, an electric or a
mechanic actuation assembly. The rod 76, when
actuated, may move the shut off body 72 between a
outlet closed and an outlet opened position. In this
manner, the actuation of the shut off body 72 is not
made dependent directly on the operation of the mold
assembly, but may be indirectly dependent on the
operation of the mold assembly by way of the actuation
mechanisms acting as an intermediary actuations
structure. Themold assembly may operate directly on
the actuations mechanisms which in turn actuate the
rod 76. Fig. 8 is the cut away view of the MASD of
Fig. 7 in a flow enabled position, in which the shut
off body 72 is retracted (by way of the rod 76) away
from the outlet 15 so as to uncover the outlet 15. It
will be appreciated that some elements may be adapted
for specific conditions or functions. The concepts
described above may be further extended to a variety
of other applications that are clearly within the
scope of the present invention. Having thus described
the embodiments, it will be apparent to those skilled
in the art that modifications and enhancements are
possible without departing from the concepts as
described. Therefore, what is intended to be protected
by way of letters patent should be limited only by the
scope of the following 



claims :WHAT I S CLAIMED IS: 1 . For any one of a
metallic alloy slurry molding machine, a metallic
alloy slurry molding assembly, a metallic alloy slurry
hot runner assembly and any combination thereof, a
metallic alloy slurry dispenser, comprising: a
dispensing body defining an outlet; and an outlet
cover cooperating with the outlet, wherein the outlet
cover is configured to cooperate with the outlet more
than once. 2 . The metallic alloy slurry dispenser of
claim 1 , wherein: the outlet cover being movable
relative to the outlet between a flow disabled
position and a flow enabled position; in the flow
disabled position, the outlet cover covers the outlet
to block any flow of metallic alloy slurry held behind
the covered outlet; and in the flow enabled position,
the outlet cover uncovers the outlet to permit a flow
of metallic alloy slurry from the uncovered outlet. 3
. The metallic alloy slurry dispenser of claim 1 ,
further comprising: a thermal energy differential
mechanism cooperating with the outlet, and
maintaining, in use: a heating effect configured to
maintain the metallic alloy slurry disposed within the
outlet in a molten state; and a cooling effect
configured to removing heat energy from the metallic
alloy slurry being disposed in a gap formed between
the outlet cover and the dispensing body in a frozen
state . 4 . The metallic alloy slurry dispenser of
claim 3 , wherein: the thermal energy differential
mechanism includes: predetermined shapes of structure
surrounding the outlet. 5 . The metallic alloy slurry
dispenser of claim 1 , wherein: in the flow disabled
position, any one of the covered outlet, the outlet
cover, a molten metallic alloy slurry awaiting, in
use, ejection from the covered outlet, and
anycombination thereof, provides sufficient heat
energy which maintains the molten metallic alloy
slurry substantially molten and non-frozen behind the
outlet and within the dispensing body. 6 . The
metallic alloy slurry dispenser of claim 1 , wherein: 



in the flow disabled position, heat removed from
components adjacent the outlet and outside of the
outlet is sufficiently enough to permit solidification
of the metallic alloy slurry in a gap between the
outlet cover and the dispensing body. 7 . The metallic
alloy slurry dispenser of claim 1 , further
comprising: an interlock assembly operatively coupled
to any one of the dispensing body, the outlet cover, a
mold assembly, and any combination thereof, the
interlock assembly preventing relative movement
between the outlet and the outlet cover when the mold
becomes offset from the outlet cover. 8 . The metallic
alloy slurry dispenser of claim 1 , further
comprising: a dispensing body heating apparatus
operatively coupled to the dispensing body, and
maintaining, in use, the molten metallic alloy slurry
being contained within the outlet in a substantially
molten condition. 9 . The metallic alloy slurry
dispenser of claim 1 , further comprising: an outlet
cover heating apparatus operatively coupling the
outlet cover, and maintaining, in use, the thixotropic
material disposed in the outlet in a molten state
while it remains in the outlet during the flow
disabled position. 10. The metallic alloy slurry
dispenser of claim 1 , further comprising: an outlet
cover cooling apparatus operatively coupling the
outlet cover, and cooling, in use, the molten metallic
alloy slurry disposed between a gap defined between
the outlet cover and the nozzle into a solidified
state.11. The metallic alloy slurry dispenser of claim
1 , wherein: in the flow enabled position, the outlet
cover is movable in response to movement of a mold
assembly abutting the outlet cover, the moved outlet
cover becoming offset from the outlet. 12. The
metallic alloy slurry dispenser of claim 1 , wherein:
in the flow disabled position, the outlet cover is
movable in response to movement of a mold assembly
becoming offset from the outlet cover, the moved
outlet cover covering the outlet. 13. The metallic
alloy slurry dispenser of claim 1 , wherein: the
outlet cover resides outside the dispenser body. 



14. The metallic alloy slurry dispenser of claim 1 ,
wherein: the outlet cover is slidably movable relative
to the outlet . 15. The metallic alloy slurry
dispenser of claim 1 , wherein: the outlet cover
includes: a shut off body presenting an outlet cover
surface which interacts with the outlet. 16. The
metallic alloy slurry dispenser of claim 1 , wherein:
the outlet cover is any one of a hot runner assembly,
a hot runner manifold, a hot runner gate insert, a
mold assembly, a mold gate insert . 17. The metallic
alloy slurry dispenser of claim 1 wherein: the
dispensing body includes an axis extending
therethrough; and the outlet is aligned substantially
parallel to the axis. 18. A metallic alloy slurry
molding machine, comprising: a base; a barrel
cooperating with the base; any one of a metallic alloy
slurry molding assembly, a metallic alloy slurry hot
runner assembly and any combination thereof
cooperating with the base; anda metallic alloy slurry
dispenser cooperating with any one of the barrel, the
metallic alloy slurry molding assembly, the metallic
alloy slurry hot runner assembly and any combination
thereof, including: a dispensing body defining an
outlet; and an outlet cover cooperating with the
outlet, wherein the outlet cover is configured to
cooperate with the outlet more than once. 19. The
metallic alloy slurry dispenser of claim 18, wherein:
the outlet cover being movable relative to the outlet
between a flow disabled position and a flow enabled
position; in the flow disabled position, the outlet
cover covers the outlet to block any flow of metallic
alloy slurry held behind the covered outlet; and in
the flow enabled position, the outlet cover uncovers
the outlet to permit a flow of metallic alloy slurry
from the uncovered outlet. 20. The metallic alloy
slurry dispenser of claim 18, further comprising : 



a thermal energy differential mechanism cooperating
with the outlet, and maintaining, in use: a heating
effect configured to maintain the metallic alloy
slurry disposed within the outlet in a molten state;
and a cooling effect configured to removing heat
energy from the metallic alloy slurry being disposed
in a gap formed between the outlet cover and the
dispensing body in a frozen state. 21. The metallic
alloy slurry dispenser of claim 20, wherein: the
thermal energy differential mechanism includes:
predetermined shapes of structure surrounding the
outlet. 22. The metallic alloy slurry dispenser of
claim 18, wherein: in the flow disabled position, any
one of the covered outlet, the outlet cover, a molten
metallic alloy slurry awaiting, in use, ejection from
the covered outlet, and any combination thereof,
provides sufficient heat energy which maintains the
molten metallic alloy slurry substantially moltenand
non-frozen behind the outlet and within the dispensing
body. 23. The metallic alloy slurry dispenser of claim
18, wherein: in the flow disabled position, heat
removed from components adjacent the outlet and
outside of the outlet is sufficiently enough to permit
solidification of the metallic alloy slurry in a gap
between the outlet cover and the dispensing body. 24.
The metallic alloy slurry dispenser of claim 18,
further comprising: an interlock assembly operatively
coupled to any one of the dispensing body, the outlet
cover, a mold assembly, and any combination thereof,
the interlock assembly preventing relative movement
between the outlet and the outlet cover when the mold
becomes offset from the outlet cover. 25. The metallic
alloy slurry dispenser of claim 18, further
comprising: a dispensing body heating apparatus
operatively coupled to the dispensing body, and
maintaining, in use, the molten metallic alloy slurry
being contained within the outlet in a substantially
molten condition. 26. The metallic alloy slurry
dispenser of claim 18, further comprising: 



an outlet cover heating apparatus operatively coupling
the outlet cover, and maintaining, in use, the
thixotropic material disposed in the outlet in a
molten state while it remains in the outlet during the
flow disabled position. 27. The metallic alloy slurry
dispenser of claim 18, further comprising: an outlet
cover cooling apparatus operatively coupling the
outlet cover, and cooling, in use, the molten metallic
alloy slurry disposed between a gap defined between
the outlet cover and the nozzle into a solidified
state. 28. The metallic alloy slurry dispenser of
claim 18, wherein:in the flow enabled position, the
outlet cover is movable in response to movement of a
mold assembly abutting the outlet cover, the moved
outlet cover becoming offset from the outlet. 29. The
metallic alloy slurry dispenser of claim 18, wherein:
in the flow disabled position, the outlet cover is
movable in response to movement of a mold assembly
becoming offset from the outlet cover, the moved
outlet cover covering the outlet. 30. The metallic
alloy slurry dispenser of claim 18, wherein: the
outlet cover resides outside the dispenser body. 31.
The metallic alloy slurry dispenser of claim 18,
wherein: the outlet cover is slidably movable relative
to the outlet. 32. The metallic alloy slurry dispenser
of claim 18, wherein: the outlet cover includes: a
shut off body presenting an outlet cover surface which
interacts with the outlet. 33. The metallic alloy
slurry dispenser of claim 18, wherein: the outlet
cover is any one of a hot runner assembly, a hot
runner manifold, a hot runner gate insert, a mold
assembly, a mold gate insert. 34. The metallic alloy
slurry dispenser of claim 18 wherein: the dispensing
body includes an axis extending therethrough; and the
outlet is aligned substantially parallel to the axis.
35. A metallic alloy slurry molding assembly,
comprising: a mold body defining a mold passageway
therein; and a metallic alloy slurry dispenser
cooperating with any one of the first mold portion and
the second mold portion, including: 



a dispensing body defining an outlet; and an outlet
cover cooperating with the outlet, wherein the outlet
cover is configured to cooperate with the outlet more
than once.36. The metallic alloy slurry dispenser of
claim 35, wherein: the outlet cover being movable
relative to the outlet between a flow disabled
position and a flow enabled position; in the flow
disabled position, the outlet cover covers the outlet
to block any flow of metallic alloy slurry held behind
the covered outlet; and in the flow enabled position,
the outlet cover uncovers the outlet to permit a flow
of metallic alloy slurry from the uncovered outlet.
37. The metallic alloy slurry dispenser of claim 35,
further comprising: a thermal energy differential
mechanism cooperating with the outlet, and
maintaining, in use: a heating effect configured to
maintain the metallic alloy slurry disposed within the
outlet in a molten state; and a cooling effect
configured to removing heat energy from the metallic
alloy slurry being disposed in a gap formed between
the outlet cover and the dispensing body in a frozen
state . 38. The metallic alloy slurry dispenser of
claim 37, wherein: the thermal energy differential
mechanism includes: predetermined shapes of structure
surrounding the outlet. 39. The metallic alloy slurry
dispenser of claim 35, wherein: in the flow disabled
position, any one of the covered outlet, the outlet
cover, a molten metallic alloy slurry awaiting, in
use, ejection from the covered outlet, and any
combination thereof, provides sufficient heat energy
which maintains the molten metallic alloy slurry
substantially molten and non-frozen behind the outlet
and within the dispensing body. 40. The metallic alloy
slurry dispenser of claim 35, wherein: in the flow
disabled position, heat removed from components
adjacent the outlet and outside of the outlet is
sufficiently enough to permit solidification of the
metallicalloy slurry in a gap between the outlet cover
and the dispensing body. 41. The metallic alloy slurry
dispenser of claim 35, further 



comprising: an interlock assembly operatively coupled
to any one of the dispensing body, the outlet cover, a
mold assembly, and any combination thereof, the
interlock assembly preventing relative movement
between the outlet and the outlet cover when the mold
becomes offset from the outlet cover. 42. The metallic
alloy slurry dispenser of claim 35, further
comprising: a dispensing body heating apparatus
operatively coupled to the dispensing body, and
maintaining, in use, the molten metallic alloy slurry
being contained within the outlet in a substantially
molten condition. 43. The metallic alloy slurry
dispenser of claim 35, further comprising: an outlet
cover heating apparatus operatively coupling the
outlet cover, and maintaining, in use, the thixotropic
material disposed in the outlet in a molten state
while it remains in the outlet during the flow
disabled position. 44. The metallic alloy slurry
dispenser of claim 35, further comprising : an outlet
cover cooling apparatus operatively coupling the
outlet cover, and cooling, in use, the molten metallic
alloy slurry disposed between a gap defined between
the outlet cover and the nozzle into a solidified
state. 45. The metallic alloy slurry dispenser of
claim 35, wherein: in the flow enabled position, the
outlet cover is movable in response to movement of a
mold assembly abutting the outlet cover, the moved
outlet cover becoming offset from the outlet. 46. The
metallic alloy slurry dispenser of claim 35,
wherein:in the flow disabled position, the outlet
cover is movable in response to movement of a mold
assembly becoming offset from the outlet cover, the
moved outlet cover covering the outlet. 47. The
metallic alloy slurry dispenser of claim 35, wherein:
the outlet cover resides outside the dispenser body.
48. The metallic alloy slurry dispenser of claim 35,
wherein: the outlet cover is slidably movable relative
to the outlet. 49. The metallic alloy slurry dispenser
of claim 35, wherein: the outlet cover includes: a
shut off body presenting an outlet cover surface which



interacts with the outlet. 50. The metallic alloy
slurry dispenser of claim 35, wherein: the outlet
cover is any one of a hot runner assembly, a hot
runner manifold, a hot runner gate insert, a mold
assembly, a mold gate insert. 51. The metallic alloy
slurry dispenser of claim 35 wherein: the dispensing
body includes an axis extending therethrough; and the
outlet is aligned substantially parallel to the axis.
52. A metallic alloy slurry hot runner assembly,
comprising: a hot runner body defining a hot runner
passageway therein; and a metallic alloy slurry
dispenser cooperating with the hot runner passageway,
including: a dispensing body defining an outlet; and
an outlet cover cooperating with the outlet, wherein
the outlet cover is configured to cooperate with the
outlet more than once. 53. The metallic alloy slurry
dispenser of claim 52, wherein: the outlet cover being
movable relative to the outlet between a flow disabled
position and a flow enabled position;in the flow
disabled position, the outlet cover covers the outlet
to block any flow of metallic alloy slurry held behind
the covered outlet; and in the flow enabled position,
the outlet cover uncovers the outlet to permit a flow
of metallic alloy slurry from the uncovered outlet.
54. The metallic alloy slurry dispenser of claim 52,
further comprising: a thermal energy differential
mechanism cooperating with the outlet, and
maintaining, in use: a heating effect configured to
maintain the metallic alloy slurry disposed within the
outlet in a molten state; and a cooling effect
configured to removing heat energy from the metallic
alloy slurry being disposed in a gap formed between
the outlet cover and the dispensing body in a frozen
state. 55. The metallic alloy slurry dispenser of
claim 54, wherein: the thermal energy differential
mechanism includes: predetermined shapes of structure
surrounding the outlet. 



56. The metallic alloy slurry dispenser of claim 52,
wherein: in the flow disabled position, any one of the
covered outlet, the outlet cover, a molten metallic
alloy slurry awaiting, in use, ejection from the
covered outlet, and any combination thereof, provides
sufficient heat energy which maintains the molten
metallic alloy slurry substantially molten and non-
frozen behind the outlet and within the dispensing
body. 57. The metallic alloy slurry dispenser of claim
52, wherein: in the flow disabled position, heat
removed from components adjacent the outlet and
outside of the outlet is sufficiently enough to permit
solidification of the metallic alloy slurry in a gap
between the outlet cover and the dispensing body. 58.
The metallic alloy slurry dispenser of claim 52,
further comprising:an interlock assembly operatively
coupled to any one of the dispensing body, the outlet
cover, a mold assembly, and any combination thereof,
the interlock assembly preventing relative movement
between the outlet and the outlet cover when the mold
becomes offset from the outlet cover. 59. The metallic
alloy slurry dispenser of claim 52, further
comprising: a dispensing body heating apparatus
operatively coupled to the dispensing body, and
maintaining, in use, the molten metallic alloy slurry
being contained within the outlet in a substantially
molten condition. 60. The metallic alloy slurry
dispenser of claim 52, further comprising: an outlet
cover heating apparatus operatively coupling the
outlet cover, and maintaining, in use, the thixotropic
material disposed in the outlet in a molten state
while it remains in the outlet during the flow
disabled position. 61. The metallic alloy slurry
dispenser of claim 52, further comprising: an outlet
cover cooling apparatus operatively coupling the
outlet cover, and cooling, in use, the molten metallic
alloy slurry disposed between a gap defined between
the outlet cover and the nozzle into a solidified
state. 62. The metallic alloy slurry dispenser of
claim 52, wherein: 



in the flow enabled position, the outlet cover is
movable in response to movement of a mold assembly
abutting the outlet cover, the moved outlet cover
becoming offset from the outlet. 63. The metallic
alloy slurry dispenser of claim 52, wherein: in the
flow disabled position, the outlet cover is movable in
response to movement of a mold assembly becoming
offset from the outlet cover, the moved outlet cover
covering the outlet. 64. The metallic alloy slurry
dispenser of claim 52, wherein: the outlet cover
resides outside the dispenser body.65. The metallic
alloy slurry dispenser of claim 52, wherein: the
outlet cover is slidably movable relative to the
outlet . 66. The metallic alloy slurry dispenser of
claim 52, wherein: the outlet cover includes: a shut
off body presenting an outlet cover surface which
interacts with the outlet. 67. The metallic alloy
slurry dispenser of claim 52, wherein: the outlet
cover is any one of a hot runner assembly, a hot
runner manifold, a hot runner gate insert, a mold
assembly, a mold gate insert. 68. The metallic alloy
slurry dispenser of claim 52 wherein: the dispensing
body includes an axis extending therethrough; and the
outlet is aligned substantially parallel to the axis. 


