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FIG. 1
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FIG. 3
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FIG. 4A
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VALVE STEM WITH HEAD COVERED BY
COVERING MATERIAL AND METHOD OF
MAKING VALVE STEM

TECHNICAL FIELD

[0001] The present invention generally relates to a valve
stem that is movable toward and away form a valve seat to
close and open a fluid path, and a method of making the
valve stem.

BACKGROUND DISCUSSION

[0002] Material handling systems such as those used to
process food (inclusive of beverages and dairy products),
pharmaceuticals, consumer care products and the like, are
cleaned or sterilized on a regular basis in order to avoid
contamination. The cleaning or sterilization can be “clean-in
place” (CIP) or “steam-in-place” (SIP) methods. Such meth-
ods involve, rather than disassembling the system for indi-
vidual treatment of the components, supplying the cleaning
or sterilizing products directly through the system at regular
intervals. These CIP and SIP methods can clean or sterilize
the system more quickly and efficiently than methods requir-
ing disassembly of the system, thus reducing downtime.
[0003] CIP and SIP methods may involve the use of harsh
cleaning products (e.g., chemicals) and/or may be performed
under relatively extreme environments (e.g., high tempera-
ture such as encountered during steam cleaning). These
harsh conditions can prematurely wear-out components of
the system. In particular, for certain applications, it is
desirable to use an open/close valve stem in which the head
of the valve stem includes rubber material bonded to a metal
head. The rubber is an elastic material that is able to seal
against the valve seat.

SUMMARY

[0004] FIG. 1 illustrates an example of a valve stem in
which rubber material as the elastic material is injection
molded onto the head of the valve stem and vulcanized to the
head. The inventors have discovered that the rubber material
can degrade relatively quickly due to exposure to CIP or SIP
treatment, necessitating replacement of the valve stem
within a relatively short time frame. For example, the harsh
chemicals and/or extreme conditions to which the valve
stem is subjected during CIP/SIP treatment can cause the
rubber material to soften somewhat and possibly begin to
revert back to its original gum state. This may prevent the
head of the valve stem from properly and effectively seating
against the seat to produce the necessary seal. Also, pieces
of the rubber which may break-off could contaminate the
products being processed, a rather significant concern when
the product being processed is a food product (e.g., bever-
age, dairy product, etc.), a pharmaceutical, a consumer care
product or the like.

[0005] Another factor which may contribute to degrada-
tion of the rubber on the head of the valve stem is that the
actuator which moves the valve stem into and out of
engagement with the seat may apply excessive force when
pushing the rubber head into engagement with the valve
seat. This application of excessive force can detrimentally
impact the integrity of the rubber head which might make it
more susceptible to degradation by the harsh conditions of
the CIP/SIP system. The rubber head is then not able to
effectively seal against the valve seat. To achieve an effec-
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tive seal, the operator may try to increase the pressure
applied by the actuator, but this just further diminishes the
integrity of the rubber head.

[0006] When the valve stem with the rubber head becomes
damaged, the valve stem must be replaced, and so operation
of the machine must be stopped. This machine downtime is
an undesirable result and is contrary to one reason for
implementing CIP/SIP treatment systems, namely minimiz-
ing machine downtime.

[0007] According to one aspect, a valve stem is movable
into engagement with a valve seat of a valve to close a
passageway defined by the valve seat and prevent fluid flow
through the passageway and movable out of engagement
with the valve seat of the valve to open the passageway
defined by the valve seat to permit fluid flow through the
passageway. The valve stem comprises a one-piece valve
body made of metal, with the one-piece metal valve body
including a portion that is recessed to define a recess in the
valve body, wherein the one-piece metal valve body also
includes a disk positioned at one of the axial ends of the
recess and a flange positioned at the other of the axial ends
of the recess. The recess is positioned axially between a
portion of the disk and a portion of the flange, and the
outermost portion of the flange extends outwardly beyond
the outermost portion of the disk. The valve stem also
includes an elongated valve stem connected to the valve
body and extending in a direction away from the flange, and
a covering made of a material different from and more
elastic than the metal forming the one-piece valve body. The
covering comprises polytetrafluoroethylene, and the cover-
ing comprised of the polytetrafluoroethylene entirely covers
the disk. A portion of the covering comprised of the poly-
tetrafluoroethylene is positioned in the recess to mechani-
cally connect the covering to the valve body, and the
outermost portion of the flange is in direct contact with the
covering comprised of the polytetrafluoroethylene.

[0008] Another aspect involves a valve head is engageable
with a valve seat of a valve to close a passageway defined
by the valve seat and prevent fluid flow through the pas-
sageway and movable to be disengaged from the valve seat
of the valve to open the passageway defined by the valve
seat to permit fluid flow through the passageway. The valve
head comprises a valve body made of a first material and
including a dome-shaped portion, a cylindrical portion and
a flange portion, with the cylindrical portion being posi-
tioned axially between the dome-shaped portion and the
flange portion. The outermost diameter of the dome-shaped
portion is greater than the outermost diameter of the cylin-
drical portion and less than the outermost diameter of the
flange portion. The dome-shaped portion is disposed at a
first end of the cylindrical portion and the flange portion is
disposed at a second end of the cylindrical portion opposite
the first end so that the cylindrical portion is positioned
axially between the dome-shaped portion and the flange
portion. The valve head also comprises a covering made of
a second material that is more elastic than the first material,
with the covering being connected to the valve body and
entirely covering the domed-shaped portion and the cylin-
drical portion.

[0009] Another aspect involves a method of making a
valve component configured to engage a valve seat of a
valve to close a passageway defined by the valve seat and to
disengage the valve seat of the valve to open the passageway
defined by the valve seat. The method comprises compres-
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sion molding a covering onto a valve body made of a first
material, with the valve body made of the first material
comprising a dome-shaped portion, a cylindrical portion and
a flange portion, and wherein the cylindrical portion is
positioned axially between the dome-shaped portion and the
flange portion. The compression molding of the covering
onto the valve body comprises compression molding a
second material onto the valve body made of the first
material so that the second material is in direct contact with
the flange portion and entirely covers the domed-shaped
portion and the cylindrical portion of the valve body, with
the second material being more elastic than the first material.
The method additionally involves sintering the second mate-
rial after the compression molding to bond the second
material to the valve body.

[0010] In an embodiment, the first material comprises
steel.

[0011] In an embodiment, the second material comprises
PTFE.

[0012] In an embodiment, the valve body further includes

a connection portion disposed at the second side of the
cylindrical portion, the connection portion connecting the
valve head to the valve stem.

[0013] In an embodiment, the connection portion com-
prises a hollow cylinder defining a female thread.

[0014] In an embodiment, the connection portion com-
prises a hollow cylinder defining a female thread threadedly
connected to a male thread of the valve stem.

[0015] In an embodiment, an outer peripheral portion of
the flange portion is bent or curved toward the second
material.

[0016] In an embodiment, the compression molding
involves compressing the second material into a channel
defined by the flange portion, the cylindrical portion, and a
flat face of the dome-shaped portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a cross-sectional view of a prior art valve
stem with rubber material covering the head.

[0018] FIG. 2 is a cross-sectional view of a valve head for
use with a valve stem according to an embodiment of the
present application.

[0019] FIG. 3 is a cross-sectional view of a valve stem
according to an embodiment of the present application.
[0020] FIGS. 4A and 4B are perspective views of a valve
stem according to an embodiment of the present application
used in a fluid handling system.

[0021] FIG. 5 is a cross-sectional view of a head of the
valve stem according to an embodiment of the present
application prior to bonding cover material onto the head.

DETAILED DESCRIPTION

[0022] Hereinafter, embodiments of a valve stem repre-
senting examples of the inventive valve stem disclosed here
are described with reference to the accompanying drawing
figures. The same reference numerals are given to common
members in each drawing.

[0023] Generally speaking, the valve stem disclosed here
is comprised of an elongated stem and a head (valve head),
with the elongated stem having one end connected to the
valve head. FIG. 3 generally depicts a valve stem 100, and
shows an elongated stem 90 that is connected to a valve head
10.
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[0024] FIG. 2 illustrates the valve head 10 according to
one disclosed embodiment. The valve head 10 includes a
valve body 20 having a dome-shaped portion 30 (hemi-
spherically-shaped portion), a cylindrical portion 40, and a
disc-shaped flange portion 50, each of which is centered
along a longitudinal axis 60 of the valve head 10. The
dome-shaped portion 30, the cylindrical portion 40, and the
disc-shaped flange portion 50 are preferably integrally
formed of the same material at the same time so that the
valve body 20 is a one-piece body. The dome-shaped portion
30 has an outermost diameter (outermost lateral dimension
“30d4”) greater than the outermost diameter outermost (lat-
eral dimension “40d”) of the cylindrical portion 40 and less
than the outermost diameter (outermost lateral dimension
“50d”) of the disc-shaped flange portion 50. The dome-
shaped portion 30 is disposed at a first side (axial end) of the
cylindrical portion 40 and the disc-shaped flange portion 50
is disposed at a second side (axial end)of the cylindrical
portion 40 opposite the first side. The cylindrical portion 40
is thus positioned axially between the dome-shaped portion
30 and the disc-shaped flange portion 50. As discussed in
detail below, this configuration allows the covering 70 made
of'a material more elastic than the material of the valve body
20 to be bonded or connected, specifically mechanically
bonded/connected, to the valve body 20 while entirely
covering the domed-shaped portion 30 and the cylindrical
portion 40.

[0025] The description above explains that the covering 70
of the valve head 10 may be dome-shaped or hemispheri-
cally-shaped. But the valve stem is not limited in this
manner. For example, the covering 70 of the valve head 10
may possess a truncated dome-shape or a truncated hemi-
spherical-shape. That is, with reference to FIG. 2, the top
central portion of the covering 70 can be removed (as
indicated by the dotted line 72 in FIG. 2), so long as the outer
periphery of the remaining portion of the covering 70
possesses a curved shape like that shown in FIG. 2 to engage
the valve seat and seal against the valve seat (i.e., the region
of contact between the covering 70 and the valve seat is
circular/annular in shape). One reason for removing a por-
tion of the covering in this way is to save material in a region
where the shape of the covering 70 is not so significant and
does not contribute to sealing. A similar configuration may
be adopted for the dome-shaped portion 30 (hemispheri-
cally-shaped portion) of the valve body 20. That is, with
reference to FIG. 2, the top central portion of the portion 30
may be removed so that the portion 30 possesses a truncated
dome-shape or a truncated hemispherical shape.

[0026] In the valve head 10 of the FIG. 2 embodiment, a
connection portion 80 includes a hollow cylinder defining a
female thread (an internal thread in the hollow cylinder).
The connection portion 80 projects axially away from the
disc-shaped flange portion 50, is disposed at the second side
of'the cylindrical portion 40 and is configured to connect the
valve head 10 to the elongated stem 90 at the second side of
the cylindrical portion 40. The elongated stem 90 may
include a male thread at one end to threadably engage the
female thread of the connection portion 80 to thus connect
the elongated stem 90 to the head 10 to form a valve stem
100 constituted by the valve head 10 and the elongated stem
90, as illustrated in FIG. 3. After the elongated stem 90 is
threadably engaged with the connection portion 80 of the
valve head 10, the elongated stem 90 is welded, for example
by orbital welding, to the connection portion 80. In alter-
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native embodiments, the valve head and the elongated stem
may be formed as an integral, one-piece valve stem with no
threaded engagements an no welding.

[0027] The valve body 20 is preferably made of a rela-
tively hard material while the covering 70 is made of a
relatively elastic material having more elasticity than the
valve body 20. According to one disclosed embodiment, the
valve body 20 (i.e., the dome-shaped portion 30, the cylin-
drical portion 40, and the disc-shaped flange portion 50) is
made of steel, preferably stainless steel, while the covering
70 is made from PTFE (polytetrafluoroethylene). The mate-
rial forming the covering 70 is elastic in the sense that the
covering 70 is compressible during use when the valve head
(covering 70 of the valve head) is pressed against a valve
seat of the valve and is able to return toward, and perhaps to,
its original shape when the valve head (covering 70 of the
valve head) is moved away from the valve seat so that the
covering 70 is spaced from the valve seat. The covering 70,
in addition to exhibiting the desired elasticity that allows the
covering 70 to seat against the valve seat, is resistant to the
harsh chemical and/or temperature environment found in
CIP or SIP systems. In the present application, the term
PTFE includes virgin PTFE, modified PTFE, or blends
thereof. Modified PTFE has been found to be a preferred
material. An example of modified PTFE is T-Smart® sup-
plied by T-Lon Products, Inc., which is more resilient than
virgin PTFE, thus making the modified PTFE possibly more
preferred compared to virgin PTFE in view of the environ-
ment in with the modified PTFE is used (i.e., creating a seal).
An example of a blend is the modified PTFE/stainless steel
blend marketed as Tef-Steel® supplied by DSO Fluid Han-
dling Co., Inc., which is stronger than virgin PTFE.

[0028] An example of an implementation using the valve
stem is illustrated in FIGS. 4A and 4B, which illustrates a
portion of a fluid handling system using the valve stem. In
the system, the elongated stem 90 of the valve stem is
engaged with a compressed air actuator configured to move
the valve stem 100 back and forth within a passageway. The
passageway includes a valve seat 110, and movement of the
valve stem 100 causes the head 10 of the valve stem, and its
elastic dome-shaped covering 70 to move into (FIG. 4A) and
out of (FIG. 4B) sealing engagement with the valve seat 110
to selectively block or permit flow through the portion of the
passageway defined by the valve seat 110.

[0029] The PTFE material is bonded to the valve body 20
to form the dome-shaped covering 70 by compression
molding the PTFE material onto the valve body 20 and then
sintering the valve body 20/PTFE covering to form the valve
head 10 illustrated in FIG. 2. Before compression molding
the PTFE material to the valve body 20 and before sintering,
a valve body 20A as shown in FIG. 5 is provided, in which
the disc-shaped flange portion 50A is flat or planar. The
disc-shaped flange portion 50A includes a radially inwardly
located part 50A' and a radially outwardly located part 50A".
As shown in FIG. 5, the radially outwardly located part
50A" is radially outward of the radially inwardly located
part 50A'. The thickness of the radially outwardly located
part 50A" is less than the thickness of the radially inwardly
located part 50A'". That is, the radially inwardly located part
50A' is thicker than the radially outwardly located part
50A".

[0030] The valve body shown in FIG. 5 is positioned in a
suitable mold to carry out the compression molding. The
PTFE material, which may be provided in powder or pellet
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form, is compression molded onto the valve body 20A
shown in FIG. 5 such that the PTFE material is compressed
into a channel defined by the disc-shaped flange portion, the
cylindrical portion, and a flat face 120 of the dome-shaped
portion. The mold in which the compression molding takes
place is suitably configured to produce the dome-shaped or
hemispherically-shaped covering 70, or other suitable shape
as discussed previously above (e.g., truncated hemispheri-
cal/dome shape).

[0031] After the PTFE material is compression molded to
the valve body 20, the valve head 10 (i.e., the valve body 20
and the PTFE material) is preferably sintered to coalesce the
PTFE material forming the covering 70. This sintering may
be accomplished by heating the valve body 20 and the PTFE
material (i.e., the valve head 10) to a temperature above the
crystalline melting-point of the PTFE material and for a time
sufficient to cause the individual PTFE particles to coalesce
and lose their identity. The sintering may be carried out a
temperature of approximately 680° F.-716° F. (approxi-
mately 360° C.-380° C.). Following the heating of the valve
head to coalesce the individual PTFE particles, the valve
head is cooled. By compressing the PTFE material into the
channel (i.e., the channel defined by the disc-shaped flange
portion 50A, the cylindrical portion, and the flat face 120 of
the dome-shaped portion) and then sintering, the dome-
shaped covering 70 is mechanically connected to the valve
body 20. Furthermore, the above-discussed configuration of
the valve body 20 and the covering 70 can help ensure that
there will be no gaps between the valve body 20 and the
dome-shaped covering 70 which could otherwise undesir-
ably trap contaminants.

[0032] The valve body 20 forming a part of the valve head
10 shown in FIG. 2 is configured so that the valve body
includes a recess. In the illustrated example, the recess in the
valve body is defined by the cylindrical portion 40. This
recess is a part of the valve body 20 that is of smaller size
or smaller outer dimension. In the illustrated embodiment
representing one example of the inventive valve stem dis-
closed here, the flange portion 50 is an example of a flange
(enlarged flange) at one axial end of the recess and the
dome-shaped portion 30 is an example of a disk (enlarged
disk) at the other axial end of the recess. Thus, the valve
body includes the recess of reduced size or reduced outer
dimension, the disk at one axial end of the recess and the
flange at the opposite axial end of the recess. The recess in
the valve body 20 receives a part of the PTFE covering 70
so that a mechanical connection exists between the PTFE
covering 70 and the valve body 20. The entirety of the flange
(flange portion 50), including the outermost portion, may
cover (overlie) and be in direct contact with the lower
surface of the PTFE covering 70 as depicted in FIG. 3 so that
the entire lower surface of the PTFE covering may be
covered by the flange. Thus, viewing the flange from the
bottom in FIG. 3 (i.e., from the end of the elongated stem 90
in FIG. 3), the PTFE covering 70 cannot be seen because the
PTFE covering 70 is covered by the flange. As shown in
FIG. 3, the outermost extent of the flange and the outermost
extent of the PTFE covering may be coincident (i.e., the
outermost diameter of the PTFE covering 70 may be equal
to the outermost diameter of the flange).

[0033] The mechanical connection between the PTFE
covering 70 and the valve body 20 occurs by virtue of the
reduced outer dimension of the cylindrical portion 40 rela-
tive to the overlying dome-shaped portion 30. This creates
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an undercut (or recess as described above) in the valve body
20 that is filled by the PTFE material during the compression
of the PTFE material to the valve body 20. The PTFE
material forming the covering 70 is thus mechanically held
or mechanically attached/connected to the valve body 20 to
form the valve head 10. This mechanical connection of the
PTFE covering 70 to the valve body 20 is preferably the only
connection of the PTFE covering 70 to the valve body 20.
Thus, according to a preferred embodiment for example, the
PTFE covering 70 is not chemically bonded to the valve
body 20, and there is no adhesive or the like between the
PTFE covering 70 and the valve body 20.

[0034] After the PTFE material is compression molded to
the valve body 20, and after the combination of the valve
body 20 and the PTFE material forming the covering 70 is
sintered, the valve body 20 and PTFE material are cooled
and are then machined to the desired dimensions. Part of this
machining involves bending or curving the thinner radially
outwardly located part 50A" of the disc-shaped flange
portion 50 toward the PTFE material forming the dome-
shaped covering 70 to accommodate shrinkage of the PTFE
material that may occur during manufacturing (e.g., during
sintering/cooling) which might otherwise result in a gap
(relatively small) between the PTFE material and the valve
body 20. The thinner radially outwardly located part 50A" of
the disc-shaped flange portion 50A allows the radially
outwardly located part 50A" of the disc-shaped flange
portion S0A to be more easily bent or curved toward the
PTFE material. FIGS. 2 and 3 show the thinner radially
outward part 50' of the disc-shaped flange portion 50 that is
bent or curved relative to the thicker radially inward part 50"
of the disc-shaped flange portion 50.

[0035] The valve stem disclosed here, by virtue of the
PTFE material forming the seat-engaging covering 70, is
much better able to withstand a harsh environment and
extreme conditions compared to known valve stems which
utilize rubber as the seat-engaging material. The PTFE
material can withstand repeated exposure to steam, harsh
chemicals and other severe conditions, thus providing an
attractive alternative to known valve stems with a seat-
engaging part made of rubber. As an example, valve stems
with a rubber seat-engaging part needed to be replaced about
every three months on average. In the same environment,
valve stems with a PTFE seat-engaging part showed no
signs of damage, degradation or the like after three months,
thus evidencing the superior nature of the inventive valve
stem.

[0036] The preferred PTFE material used here is slightly
compressible and thus able to engage the valve seat in a way
that provides the desired seal against the seat. The preferred
PTFE material used here exhibits reduced cold flow and also
exhibits memory, meaning the PTFE material is able to
return toward, or possibly to, its original configuration/shape
after being slightly compressed when pressed against the
valve seat.

[0037] The valve stem disclosed here has useful applica-
tion in a wide variety of settings and environments in which
damage to traditional rubber valve heads is a problem. The
valve stem disclosed here may be used in material handling
systems such as those used to process food (inclusive of
beverages, dairy products, etc.), pharmaceuticals, consumer
care products and the like, particularly such material han-
dling systems in which CIP and/or SIP cleaning or steril-
ization is performed.

Oct. 31, 2019

[0038] The detailed description above describes a valve
stem with a head covered by covering material and a method
of making the valve stem. The invention is not limited,
however, to the precise embodiments and variations
described. Various changes, modifications and equivalents
can be effected by one skilled in the art without departing
from the spirit and scope of the invention as defined in the
accompanying claims. It is expressly intended that all such
changes, modifications and equivalents which fall within the
scope of the claims are embraced by the claims.

What is claimed is:

1. A valve stem movable into engagement with a valve
seat of a valve to close a passageway defined by the valve
seat and prevent fluid flow through the passageway and
movable out of engagement with the valve seat of the valve
to open the passageway defined by the valve seat to permit
fluid flow through the passageway, the valve stem compris-
ing:

a one-piece valve body made of metal, the one-piece
metal valve body including a portion that is recessed to
define a recess in the valve body, the recess possessing
opposite axial ends, the one-piece metal valve body
also including a disk positioned at one of the axial ends
of the recess and a flange positioned at the other of the
axial ends of the recess, the recess being positioned
axially between a portion of the disk and a portion of
the flange, the flange and the disk each including an
outermost portion, the outermost portion of the flange
extending outwardly beyond the outermost portion of
the disk;

an elongated valve stem connected to the valve body and
extending in a direction away from the flange; and

a covering made of a material different from and more
elastic than the metal forming the one-piece valve body,
the covering comprising polytetrafluoroethylene, the
covering comprised of the polytetrafluoroethylene
entirely covering the disk, a portion of the covering
comprised of the polytetrafluoroethylene being posi-
tioned in the recess to mechanically connect the cov-
ering to the valve body, the outermost portion of the
flange being in direct contact with the covering com-
prised of the polytetrafluoroethylene.

2. The valve stem of claim 1, wherein the metal forming

the one-piece valve body comprises steel.

3. The valve stem of claim 1, wherein the outermost
portion of the flange is thinner than a portion of the flange
positioned inwardly of the outermost portion of the flange.

4. The valve stem of claim 1, wherein the valve body
further includes a connection portion projecting axially
away from the flange, the valve stem being connected to the
connection portion.

5. The valve stem of claim 4, wherein the connection
portion comprises a hollow cylinder defining a female thread
threadedly connected to a male thread of the valve stem.

6. The valve stem of claim 1, wherein the outermost
portion of the flange is bent or curved toward the covering.

7. A valve head engageable with a valve seat of a valve to
close a passageway defined by the valve seat and prevent
fluid flow through the passageway and movable to be
disengaged from the valve seat of the valve to open the
passageway defined by the valve seat to permit fluid flow
through the passageway, the valve head comprising:

a valve body made of a first material and including a

dome-shaped portion, a cylindrical portion, and a
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flange portion, the cylindrical portion being positioned
axially between the dome-shaped portion and the flange
portion;
the dome-shaped portion, the cylindrical portion and the
flange portion each possessing an outermost diameter;

the outermost diameter of the dome-shaped portion being
greater than the outermost diameter of the cylindrical
portion and less than the outermost diameter of the
flange portion;

the dome-shaped portion being disposed at a first end of

the cylindrical portion and the flange portion being
disposed at a second end of the cylindrical portion
opposite the first end so that the cylindrical portion is
positioned axially between the dome-shaped portion
and the flange portion; and

a covering made of a second material, the second material

being more elastic than the first material, the covering
being connected to the valve body and entirely cover-
ing the domed-shaped portion and the cylindrical por-
tion.

8. The valve head of claim 7, wherein the first material
comprises steel.

9. The valve head of claim 7, wherein the second material
comprises polytetrafluoroethylene.

10. The valve head of claim 7, wherein the valve body
further includes a connection portion disposed at the second
side of the cylindrical portion, the connection portion being
configured to connect the valve head to an elongated valve
stem.

11. The valve head of claim 10, wherein the connection
portion comprises a hollow cylinder that includes a female
thread.

12. The valve head of claim 7, wherein the flange portion
possesses an outer periphery that is bent or curved toward
the covering and in direct contact with the covering.

13. A method of making a valve component configured to
engage a valve seat of a valve to close a passageway defined
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by the valve seat and to disengage the valve seat of the valve
to open the passageway defined by the valve seat, the
method comprising:

compression molding a covering onto a valve body made

of a first material, the valve body made of the first
material comprising a dome-shaped portion, a cylin-
drical portion and a flange portion, with the cylindrical
portion positioned axially between the dome-shaped
portion and the flange portion;

the compression molding of the covering onto the valve

body comprising compression molding a second mate-
rial onto the valve body made of the first material so
that the second material is in direct contact with the
flange portion and entirely covers the domed-shaped
portion and the cylindrical portion of the valve body,
the second material being more elastic than the first
material; and

sintering the second material after the compression mold-

ing.

14. The method of claim 13, further comprising bending
or curving an outer periphery of the flange portion toward
the second material.

15. The method of claim 13, wherein the compression
molding comprises compressing the second material into a
channel defined by the flange portion, the cylindrical por-
tion, and a flat face of the dome-shaped portion.

16. The method of claim 13, further comprising attaching
a valve stem to the valve body.

17. The method of claim 16, wherein the attaching of the
valve stem to the valve body comprises engaging a threaded
portion of the valve stem with a threaded portion of the valve
body.

18. The method of claim 13, wherein the first material
comprises steel.

19. The method of claim 13, wherein the second material
comprises PTFE.



