
MANUFACTURING APPARATUS FOR DEPOSITING A MATERIAL ON A CARRIER BODY FIELD
OF THE INVENTION      [0001] The present invention generally relates to a
manufacturing apparatus for depositing a material on a carrier body. More
specifically, the present invention relates to a gasket for use in the
manufacturing apparatus. BACKGROUND OF THE INVENTION      [0002]
Manufacturing apparatuses for depositing a material on a carrier body are
known in the art. For example, silicon may be deposited on the carrier body
to produce polycrystalline silicon. It is desirable to deposit the material
with a high purity such that contamination of the material by impurities is
limited. Depositing the material, especially silicon with high purity,
involves careful control of environmental conditions surrounding the
deposition process. For example, any substance that is in direct physical
or atmospheric communication with the material can potentially contribute
impurities to the material, thereby contaminating the material. 



[0003] Under certain conditions, substances that are in direct physical or
atmospheric communication with the material can contribute even greater
amounts of impurities to the material. For example, when the substances are
heated, many impurities present therein are subject to release from the
substances. The released impurities that are released by the substances can
then be introduced within the reaction chamber. Once the released
impurities enter the reaction chamber, the released impurities can be
absorbed by the material thereby contaminating the material. As such, any
substance that is subject to heating in the presence of the material can
have a significant effect on contamination to the material. In a
conventional manufacturing apparatus, a gasket that is used to seal the
reaction chamber is a potential point of contamination of the material.
[0004] Generally, during operation of the conventional manufacturing
apparatus, the carrier body is heated in the presence of a deposition gas,
which contains the material, to deposit the material on the carrier body.
The heating of the carrier body results in the heating of the reaction
chamber and consequently the heating of the gasket. Typically, the gasket
comprises a Teflon(r) impregnated material that contains substances that
would be considered impurities if found in the material. The heating of the
gasket and the expose of the gasket to the deposition gas results in the
release of impurities into the reaction chamber from the gasket.
[0005] The impurities released into the reaction chamber contaminate the
material on the carrier body, which is undesirable. Additionally, as the
gasket is heated, the gasket losses flexibility and suffers extensive creep
relaxation, which prevents the gasket from properly sealing the reaction
chamber. If the reaction chamber is not properly sealed, impurities from
outside the reaction chamber may enter the reaction chamber and contaminate
the material.      [0006] The conventional manufacturing apparatus may be
equipped with cooling devices, such as a water-cooling jacket, in an effort
to cool the gasket during operation of the conventional manufacturing
apparatus. The cooling devices limit the heating of the gasket in an effort
to prevent the release of impurities from the gasket and prevent hardening
and creep relaxation of the gasket. However, there is movement in the
industry away from the use of the cooling devices due to increased costs
and maintenance associated with the use of the cooling devices. As such,
there  



remains a need to provide an improved gasket for a manufacturing apparatus
for depositing material on a carrier body. SUMMARY OF THE INVENTION AND
ADVANTAGES        [0007] A gasket is used in a manufacturing apparatus that
deposits a material on a carrier body. The gasket seals between a housing
and a base plate of the manufacturing apparatus. A reaction chamber is
defined by the housing and the base plate. The gasket prevents a deposition
composition, which comprises the material to be deposited or a precursor
thereof, from escaping the reaction chamber. The gasket comprises a
flexible graphite material. The flexible graphite material prevents the
gasket from contaminating the material within the reaction chamber.
Therefore, the gasket can be used in manufacturing apparatuses that produce
materials of a high purity. Additionally, the gasket can be used in
manufacturing apparatuses that do not have a cooling device while still
minimizing the contribution of impurities to the material, such that the
manufacturing apparatuses can produce the material of a high purity. BRIEF
DESCRIPTION OF THE DRAWINGS        [0008] Other advantages of the present
invention will be readily appreciated, as the same becomes better
understood by reference to the following detailed description when
considered in connection with the accompanying drawings wherein:
[0009] Figure 1 is a partial cross-sectional view of a manufacturing
apparatus for depositing a material on a carrier body with the
manufacturing apparatus having a housing coupled to a base plate for
defining a reaction chamber; 



[0010] Figure 2 is a cross-sectional view of a portion of the manufacturing
apparatus with a gasket disposed within a groove defined by the base plate
between a finger extending from a flange of the housing and the base plate;
[0011] Figure 3 is a cross-sectional view of the portion of the
manufacturing apparatus with the gasket disposed between the flange of the
housing and the base plate and also between the reaction chamber and the
groove of the base plate;       [0012] Figure 4 is a cross-sectional view
of the portion of the manufacturing apparatus with the gasket disposed
between the flange of the housing and the base plate and also between the
groove of the base plate and a bolt, which couples the housing to the base
plate;       [0013] Figure 5 is a cross-sectional view of the portion of
the manufacturing apparatus with a first gasket disposed within the groove
of the base plate between the finger and the base plate and a second gasket
disposed between the flange of the housing and the base plate and also
between the groove of the base plate and a bolt, which couples the housing
to the base plate; [0014] Figure 6A is a top view of a segment of the
gasket; 



[0015] Figure 6B is a top view of a plurality of the segments of Figure 6A
with the segments overlapping to form the gasket;       [0016] Figure 7A is
a top view of alternative segment of the gasket having a first end defining
a recess and a second end having a leg extending there from;       [0017]
Figure 7B is a top view of a plurality of the segments of Figure 7A with
the segments interlocking to form the gasket;       [0018] Figure 8A is a
top view of another alternative segment of the gasket having first and
second ends each defining a notch; and         [0019] Figure 8A is a top
view of a plurality of the segments of Figure 8A with the segments
interlocking to form the gasket. 



DETAILED DESCRIPTION OF THE INVENTION       [0020] Referring to the
Figures, wherein like numerals indicate like or corresponding parts
throughout the several views, a manufacturing apparatus is generally shown
at 10. During operation of the manufacturing apparatus 10, material is
deposited on a carrier body 12. For example, the manufacturing apparatus 10
may be a chemical vapor deposition reactor, such as a Siemens type chemical
vapor deposition reactor, for depositing silicon on the carrier body 12 to
produce high purity polycrystalline. The carrier body 12 may have a
substantially U-shaped configuration. However, it is to be appreciated that
the carrier body 12 may have configurations other than the U-shaped
configuration. Additionally, when the material to be deposited is silicon,
the carrier body 12 is typically a silicon slim rod comprising high purity
silicon with the silicon deposited on the silicon slim rod for producing
high purity polycrystalline silicon.       [0021] With reference to Figure
1, the manufacturing apparatus 10 comprises a base plate 14 and a housing
16 for coupling with the base plate 14 to define a reaction chamber 18. The
housing 16 has at least one wall 20 with the wall 20 typically presenting a
cylindrical configuration of the housing 16. However, it is to be
appreciated that the housing 16 may have configurations other than
cylindrical, such as a cubed configuration. The housing 16 has an end 22
that is open for allowing access to an interior of the housing 16. The base
plate 14 is coupled to the end 22 of the housing 16 that is open for
covering the end 22 to define the reaction chamber 18.  Generally, the base
plate 14 is transverse to the wall 20 of the housing 16 when the base plate
14 is coupled to the housing 16. Additionally, the base plate 14 typically
extends beyond the wall 20 of the housing 16 to a base plate end 24.
[0022] With reference to Figures 1-5, the housing 16 has a flange 26, which
extends from the wall 20 of the housing 16. More specifically, the flange
26 extends transversely from the wall 20 of the housing 16 to a flange end
28. When the base plate 14 is coupled to the housing 16, the base plate end
24 and the flange end 28 are typically aligned with one another with the
flange 26 parallel to the base plate 14. Typically, the flange 26 is
parallel with the base plate 14 when the base plate 14 is coupled to the
housing 16. The flange 26 allows the base plate 14 to be coupled to the
housing 16. Typically, both the flange 26 and the base plate 14 define a
hole 30 for receiving a fastener 32, such as a bolt, to secure the housing
16 to the base plate 14. Said differently, the fastener 32 prevents the
housing 16 and the base plate 14 from moving relative to each other. It is
to be appreciated that the hole 30 in the base plate 14 and the flange 26
may be threaded for receiving threads of the fastener 32. 



[0023] As best illustrated in Figures 2-5, the base plate 14 may define a
groove 34. The groove 34 is defined about a periphery of the base plate 14.
Additionally, the flange 26 of the housing 16 may have a finger 36
extending from the flange 26 for engaging the groove 34 of the base plate
14. The engagement of the finger 36 of the flange 26 with the groove 34 of
the base plate 14 ensures that the base plate 14 and the housing 16 are
properly aligned when coupling the housing 16 to the base plate 14.
[0024] The manufacturing apparatus 10 includes an electrode 38 at least
partially disposed within the reaction chamber 18. The electrode 38 is
typically  disposed through the base plate 14. The carrier body 12 is
coupled to the electrode 38 within the reaction chamber 18. Typically, the
electrode 38 comprises an electrically conductive material having a minimum
electrical conductivity at room temperature of at least 14x106
Siemens/meter or S/m. For example, the electrode 38 can comprise at least
one of copper, silver, nickel, Inconel and gold, each of which meets the
conductivity parameters set forth above. Additionally, the electrode 38 can
comprise an alloy that meets the conductivity parameters set forth above.
More typically, the electrically conductive material of the electrode 38
has a minimum electrical conductivity at room temperature of about 58x106
S/m. The electrode 38 typically comprises copper with the copper present in
an amount of about 100% by weight based on the weight of the electrode 38.
The copper can be oxygen-free electrolytic copper grade UNS 10100.
[0025] The electrode 38 is heated within the reaction chamber 18 by passage
of an electric current through the electrode 38. As a result of the heating
of the electrode 38, the carrier body 12 is heated to a deposition
temperature through a process known as Joule heating. Typically, the
deposition temperature of the carrier body 12 within the reaction chamber
18 is of from about 800 to about 1,250, more typically of from about 900 to
about 1,150, and even more typically of from about 950 to about 1,100
degrees centigrade. The Joule heating of the carrier body 12 results in a
radiant/convective heating of the reaction chamber 18 and other material in
communication with the carrier body 12. Typically, during operation of the
manufacturing apparatus 10, an operating temperature of the reaction
chamber 18 is of from about room temperature to about 400, more typically
of from about 150 to about 350, and even more typically of from about 150
to about 350 degrees  



centigrade. It is to be appreciated that the operation temperature is not
constant during operation of the manufacturing apparatus 10 and the
operating temperature generally increases during operation.       [0026]
The radiant/convective heating of the reaction chamber 18 generally
facilitates thermal decomposition of a deposition composition. The
deposition composition comprises the material to be deposited on the
carrier body 12 or a precursor thereof. For example, the material to be
deposited may be silicon and the deposition composition may comprise a
halosilane, such as a chlorosilane or a bromosilane. The deposition
composition may further comprise hydrogen. However, it is to be appreciated
that the deposition composition may comprise other precursors, especially
silicon containing molecules such as silane, silicon tetrachloride,
tribromosilane, and trichlorosilane. Typically, when the material to be
deposited is silicon, the carrier body 12 is the silicon slim rod and the
deposition composition contains trichlorosilane. The silicon is deposited
onto the carrier body 12 due to thermal decomposition of the
trichlorosilane. However, it is to be appreciated that the manufacturing
apparatus 10 can be used to deposit materials other than silicon on the
carrier body 12. Additionally, it is to be appreciated that the material to
be deposited may be a composition, which comprises more than one material.
[0027] Generally, it is beneficial to prevent impurities from contaminating
the material. An impurity or impurities, as the terms are generally used
herein, are defined as an element or a compound the presence of which is
undesirable in the material deposited. For example, when the material to be
deposited is silicon, the impurities of concern typically include aluminum,
arsenic, boron, phosphorous, iron, nickel, copper, chromium, and
combinations thereof. Generally, limiting impurities present in the
material deposited on the carrier body 12 results in a high purity of the
material. High purity, as the term is used herein, means that the material
has an impurity content of less than or equal to 1 parts per million
atomic. However, it is to be appreciated that when the material to be
deposited is silicon, there are additional distinctions between deposited
silicons, which can be made based on sequentially lower impurity contents.
While the above threshold for characterizing the material as having a high
purity provides an upper limit for the impurity content, deposited silicons
can still be characterized as high purity with substantially lower impurity
content than the threshold set forth above.       [0028] With reference to
Figure 1, the manufacturing apparatus 10 also comprises an inlet 42 defined
by the housing 16 for introducing the deposition composition into the
reaction chamber 18. It is to be appreciated that the inlet 42 may be
defined by the base plate 14. Typically, an inlet pipe 44 is connected to
the inlet 42 for delivering the deposition composition in a gaseous state
to the reaction chamber 18. The manufacturing apparatus 10 may also
comprise an outlet 46 defined by the housing 16 for allowing the deposition
composition or a reaction byproduct thereof to be removed from the reaction
chamber 18.       [0029] Generally, the mechanical interaction between the
flange 26 and the base plate 14 is insufficient to prevent the deposition
composition from escaping the reaction chamber 18. Additionally, the
mechanical interaction between the flange 26 and the base plate 14 is
typically insufficient to prevent impurities external to the reaction
chamber 18, such as impurities in the ambient atmosphere outside the
reaction chamber 18, from entering the reaction chamber 18. Therefore, the
manufacturing apparatus 10 further comprises at least one gasket 48
disposed between 



the base plate 14 and the housing 16 for sealing between the housing 16 and
the base plate 14.       [0030] With reference to Figures 2-5, the gasket
48 seals between the housing 16 and the base plate 14. Generally, the
gasket 48 is compressed between the flange 26 and the base plate 14 for
sealing the reaction chamber 18 to prevent the deposition composition from
escaping the reaction chamber 18. For example, when the deposition
composition comprises trichlorosilane, the deposition composition is a gas
and the gasket 48 prevents the trichlorosilane from escaping the reaction
chamber 18. Additionally, the gasket 48 prevents impurities external to the
reaction chamber 18 from entering the reaction chamber 18 during operation
of the manufacturing apparatus 10. The gasket 48 may be disposed within the
groove 34 of the base plate 14 with the finger 36 contacting the gasket 48
to compress the gasket 48 for sealing between the housing 16 and the base
plate 14, as shown in Figure 2. Additionally, as shown in Figure 3, the
gasket 48 may be disposed on the base plate 14 adjacent the groove 34
within the reaction chamber 18 with the flange 26 contacting the gasket 48
to compress the gasket 48 for sealing between the housing 16 and the base
plate 14. Furthermore, as show in Figure 4, the gasket 48 may be disposed
on the base plate 14 adjacent the groove 34 outside of the reaction chamber
18 with the flange 26 contacting the gasket 48 to compress the gasket 48
for sealing between the housing 16 and the base plate 14.       [0031] With
reference to Figure 5, the at least one gasket 48 may be further defined as
a first gasket 48A and a second gasket 48B. Typically, the first gasket 48A
is disposed within the groove 34 and the second gasket 48B is disposed on
the base plate 14 adjacent the groove 34. The second gasket 48B may be
outside the reaction  chamber 18 or within the reaction chamber 18. The
finger 36 contacts the first gasket 48A to compress the first gasket 48A
for sealing between the housing 16 and the base 



plate 14. The flange 26 contacts the second gasket 48B to compress the
second gasket 48B to further seal between the housing 16 and the base plate
14.       [0032] With reference to Figures 6A-8B, the gasket 48 may
comprise a plurality of segments 50 with adjacent segments 50 contacting
each other in series to form the gasket 48. Generally, the segments 50 have
a first end 52 and a second end 54 spaced from the first end 52. As shown
in Figures 6A and 6B, the segments 50 may overlap one another for forming
the gasket 48. For example, the first end 52 of one of the segments 50 may
be stacked on top of the second end 54 of another one of the segments 50.
Alternatively, as shown in Figures 7A and 7B, the first end 52 of each of
the segments 50 may define a recess 54 and the second end 56 may have a leg
58. In such an embodiment, the leg 58 of one of the segments 50 engaging
the recess 54 of another one of the segments 50 for interlocking the
segments 50 to form the gasket 48. As another alternative shown in Figures
8A and 8B, the first end 52 and the second end 56 of the segments 50 may
define a notch 60 on opposing sides of each of the segments 50 with the
first end 52 of one of the segments 50 engaging the notch 60 of another one
of the segments 50 for interlocking the segments 50 to form the gasket 48.
The gasket 48 comprises the plurality of segments 50 for allowing the
gasket 48 to be formed of various diameters and thicknesses. For example,
additional segments 50 are interlocked to increase the diameter of the
gasket 48. Alternatively, fewer segments 50 are interlocked to decrease the
diameter of the gaskets 48.       [0033] During operation of the
manufacturing apparatus 10, pressure within the reaction chamber 18 may
increase to an operating pressure. Although pressure within the reaction
chamber 18 may reach the operating pressure, the gasket 48 is still capable
of sealing between the housing 16 and the base plate 14. Typically, the
operating pressure is less than of from about 15, more typically of from
about 2 to about 8, and even more typically of from about 3 to about 7
atmospheres. The engagement of the finger 36 with the groove 34 prevents a
side blowout of the reactor chamber 18. Said differently, the engagement of
the finger 36 and the groove 34 prevents the gasket 48 from rupturing as
pressure within the reaction chamber 18 increases. Furthermore, the
engagement of the finger 36 with the groove 34 allows the gasket 48 to be
thinner.       [0034] The gasket 48 comprises a flexible graphite material.
Generally, the flexible graphite material is used to allow the gasket 48 to
adequately seal the reaction chamber 18 while minimizing or even preventing
the introduction of impurities into the reaction chamber 18 that may
contaminate the material deposited on the carrier body 12. Said
differently, the flexible graphite material allows the gasket 48 to adjust
to surfaces of the housing 16 and the base plate 14 thereby sealing the
reaction chamber 18. Additionally, the flexible graphite material of the
gasket 48 has a hardness that allows the material to be compressed between
the housing 16 and the base plate 14. Said differently, the flexible
graphite material of the gasket 48 is soft enough to allow the gasket 48 to
compress between the housing 16 and the base plate 14. 



[0035] Generally, the gasket 48 is in atmospheric communication with the
reaction chamber 18. As such, the gasket 48 is heated as a result of the
operating temperature of the reaction chamber 18, which, over time, can
damage the gasket 48. Additionally, the gasket 48 maintains the seal of the
reaction chamber 18 even though  the gasket 48 is exposed to the operating
pressure within the reaction chamber 18. Exposing the gasket 48 to the
operating temperature and operating pressure can result in creep
relaxation, which can prevent the gasket 48 from sealing the reaction
chamber 18. However, the gasket 48 made from the flexible graphite material
can maintain a compressive strength required to seal the reaction chamber
18 for a longer period of time as compared to other prior art gaskets made
from other materials, such as Teflon(r), while being exposed to the
operating temperature and operating pressure within the reaction chamber
18. Generally, the flexible graphite material of the gasket 48 has a creep
relaxation of less than 3% to ensure the gasket 48 maintains the seal of
the reaction chamber 18. Typically, the creep relaxation can be tested
using Method BSI-F125.       [0036] The gasket 48 is also in atmospheric
communication with the carrier body 12 within the reaction chamber 18 and
is therefore in atmospheric communication with the material as it is
deposited on the carrier body 12. Therefore, care must be taken to ensure
that the gasket 48 does not contribute impurities into the reaction chamber
18. As such, the flexible graphite material of the gasket 48 has a thermal
stability suitable to prevent decomposition, which can result in the
introduction of impurities into the reaction chamber 18, when exposed to
the operating temperature. Additionally, may contribute impurities into the
reaction chamber 18 through decomposition of the gasket 48, which can occur
as a result of being exposed to the operating temperatures and the
deposition gas. Said differently, the gasket 48 does not decompose when
subjected to the operating temperature. Additionally, the flexible graphite
material of the gasket 48 has a chemical resistance suitable to prevent
decomposition of the gasket 48, which can result in the  introduction of
impurities into the reaction chamber 18, when exposed to the deposition
gas, such as chlorine containing gases like chlorosilane. 



[0037] The thermal stability and chemical resistance of the flexible
graphite material of the gasket 48 results in the flexible graphite
material minimally contributing impurities, if at all, into the reaction
chamber 18 although the flexible graphite material is in atmospheric
communication with the carrier body 12. Said differently, because the
flexible graphite material of the gasket 48 can resist decomposition when
exposed to the deposition gas and the operating temperature of the reaction
chamber 18, the introduction of impurities, which may be present in the
gasket 48, is limited or prevented all together.         [0038] Typically,
when the material deposited on the carrier body 12 is to be high purity,
the flexible graphite material of the gasket 48 contributes an amount of
impurities to the material deposited on the carrier body 12 that is less
than 1 parts per million atomic. However, even when the material deposited
on the carrier body 12 is not high purity, the flexible graphite material
of the gasket 48 contributes less impurities than known gaskets in the
prior art, such as gaskets made from a Teflon(r) impregnated material. The
limitation or prevention of impurities within the gasket 48 contaminating
the material deposited on the carrier body 12 allows the material deposited
on the carrier body 12, especially polycrystalline silicon, to meet and/or
exceed the high purity threshold described above. Additionally, the
limitation or prevention of impurities from the gasket 48 contaminating the
material deposited on the carrier body 12 may be accomplished despite the
fact that the manufacturing apparatus 10 is not equipped with cooling
devices for reducing the heating of the gasket 48. However, it is to be
appreciated that cooling devices, such as a water-  cooling jacket may be
used to further enhance the contamination limiting effect of the flexible
graphite material.       [0039] Typically, the flexible graphite material
of the gasket 48 comprises at least 99.75, more typically at least 99.88,
and even more typically at least 99.95 parts of graphite based on 100 parts
by weight of the flexible graphite material. Said differently, the flexible
graphite material comprises at least 99.92 percent graphite. Said yet
another way, typically, the flexible graphite material has an impurity
content of less than 2,500, more typically less than 1,200, and even more
typically less than 600 parts per million atomic. The flexible graphite
material may also be referred to as nuclear grade graphite because of the
high percentage of graphite relative to impurities makes the flexible
graphite material suitable for use in nuclear reactors. Because the
impurity content of the flexible graphite material is low, the flexible
graphite material contributes less than about 10, more typically less than
about 5, and even more typically less than about 1 parts per million atomic
of impurities to the material deposited on the carrier body 12.
[0040] Despite the small percentage of impurities present in the flexible
graphite material, the impurity content of boron and phosphorous within the
flexible graphite material is further minimized to prevent contamination of
the material deposited on the carrier body 12. This is particularly
beneficial when the material deposited is silicon, because boron and
phosphorous are two impurities which can be of concern in the production of
polycrystalline silicon. Typically, the flexible graphite material contains
an amount of phosphorous that is less than 10.0, more typically less than
6.0 and even more typically less than 1.0 parts per million atomic. It is
to be appreciated that the flexible graphite material may be purified with
chlorine 



to remove phosphorous from the flexible graphite material. Said
differently, the flexible graphite material may be exposed to chlorine gas
to remove phosphorous from the flexible graphite material. Additionally,
the flexible graphite material typically contains an amount of boron that
is less than 1.0, more typically less than 0.8 and even more typically less
than 0.5 parts per million atomic. Furthermore, the flexible graphite
material of the gasket 48 may be substantially free of boron and/or
phosphorous.       [0041] As introduced above, the flexible graphite
material allows the gasket 48 to adequately seal the reaction chamber 18.
Additionally, the flexible graphite material does not release impurities
into the reaction chamber 18 when the gasket 48 is exposed to the operating
temperatures of the reaction chamber 18. Therefore, the gasket 48 can be
used within the manufacturing apparatus 10 to deposit the material having
the high purity. For example, when the material deposited is silicon for
producing polycrystalline silicon, the polycrystalline silicon is produced
with the high purity because possible contamination by the gasket 48 has
been limited or even eliminated because the gasket 48 comprises the
flexible graphite material.       [0042] Obviously, many modifications and
variations of the present invention are possible in light of the above
teachings. The foregoing invention has been described in accordance with
the relevant legal standards; thus, the description is exemplary rather
than limiting in nature. Variations and modifications to the disclosed
embodiment may become apparent to those skilled in the art and do come
within the scope of the invention. Accordingly, the scope of legal
protection afforded this invention may only be determined by studying the
following claims.  CLAIMS What is claimed is: 



1. A manufacturing apparatus for depositing a material on a carrier body,
said manufacturing apparatus comprising: a base plate;      a housing
having a flange for coupling with said base plate to define a reaction
chamber;      an inlet defined by said housing for introducing a deposition
composition, which comprises the material or a precursor thereof into said
reaction chamber; and      at least one gasket disposed between said base
plate and said housing for sealing between said housing and said base plate
for preventing the deposition composition from escaping said reaction
chamber;      wherein said gasket comprises a flexible graphite material
for preventing said gasket from contaminating the material within said
reaction chamber. 



2. A manufacturing apparatus as set forth in claim 1 wherein said flexible
graphite material contributes less than 10 parts per million atomic of
impurities to the material deposited on the carrier body.      3. A
manufacturing apparatus as set forth in any preceding claim wherein said
flexible graphite material contains an amount of phosphorous that is less
than 10 parts per million atomic.      4. A manufacturing apparatus as set
forth in any preceding claim wherein said flexible graphite material is
purified with chlorine to remove phosphorous from said flexible graphite
material.        5. A manufacturing apparatus as set forth in any preceding
claim wherein said flexible graphite material consists essentially of
graphite.      6. A manufacturing apparatus as set forth in any preceding
claim wherein said base plate defines a groove and wherein a finger extends
from said flange of said housing for engaging said groove of said base
plate. 



7. A manufacturing apparatus as set forth in claim 6 wherein said gasket is
disposed within said groove of said base plate with said finger contacting
said gasket to compress said gasket for sealing between said housing and
said base plate.      8. A manufacturing apparatus as set forth in claim 6
wherein said gasket is disposed on said base plate adjacent said groove
within said reaction chamber with said flange contacting said gasket to
compress said gasket for sealing between said housing and said base plate.
9. A manufacturing apparatus as set forth in claim 6 wherein said gasket is
disposed on said base plate adjacent said groove outside of said reaction
chamber with said flange contacting said gasket to compress said gasket for
sealing between said housing and said base plate.      10. A manufacturing
apparatus as set forth in claim 6 wherein said at least one gasket is
further defined as a first gasket disposed within said groove and a second
gasket disposed on said base plate adjacent said groove outside said
reaction chamber with said finger contacting said first gasket to compress
said first gasket for sealing between said housing and said base plate and
with said flange contacting said second gasket to compress said second
gasket to further seal between said housing and said base plate.       11.
A manufacturing apparatus as set forth in any preceding claim wherein said
gasket comprises a plurality of segments with each of said segments
contacting each other to form said gasket.      12. A manufacturing
apparatus as set forth in claim 11 wherein each of said segments overlap
one another for forming said gasket. 



13. A manufacturing apparatus as set forth in claim 11 wherein each of said
segments comprise a first end defining a recess and a second end having a
leg with said leg of one of said segments engaging said recess of another
one of said segments for interlocking said segments to form said gasket.
14. A manufacturing apparatus as set forth in claim 11 wherein each of said
segments comprise a first end and a second end with each of said ends
defining a notch on opposing sides of said segment with said first end of
one of said segments engaging said notch of another one of said segments
for interlocking said segments to form said gasket.      15. A gasket for
use in a manufacturing apparatus which deposits a material on a carrier
body, wherein the manufacturing apparatus includes a housing and a base
plate defining a reaction chamber with said gasket sealing between the
housing and the base plate of the manufacturing apparatus to prevent a
deposition composition, which comprises the material or a precursor
thereof, from escaping the reaction chamber, said gasket comprising a
flexible graphite material that contributes less than 10 parts per million
atomic of impurities to the material deposited on the carrier body.
16. A gasket as set forth in claim 15 wherein said flexible graphite
material contains an amount of phosphorous that is less than 10 parts per
million atomic.        17. A gasket as set forth in any of claims 15 and 16
wherein said flexible graphite material is purified with chlorine to remove
phosphorous from said flexible graphite material. 



18. A gasket as set forth in any of claims 15-17 wherein said flexible
graphite material consists essentially of graphite.      19. A gasket as
set forth in any of claims 15-18 comprising a plurality of segments with
each of said segments contacting each other to form said gasket.      20. A
gasket as set forth in claim 19 wherein each of said segments overlap one
another for forming said gasket.      21. A gasket as set forth in claim 19
wherein each of said segments comprise a first end defining a recess and a
second end having a leg with said leg of one of said segments engaging said
recess of another one of said segments for interlocking said segments to
form said gasket.      22. A gasket as set forth in claim 19 wherein each
of said segments comprise a first end and a second end with each of said
ends defining a notch on opposing sides of said segment with said first end
of one of said segments engaging said notch of another one of said segments
for interlocking said segments to form said gasket.      23. A Siemens type
chemical vapor deposition reactor for depositing silicone on a silicon slim
rod for producing high purity polycrystalline silicon, said Siemens type
chemical vapor deposition reactor: 



a base plate;      a housing having a flange for coupling with said base
plate to define a reaction chamber;        an inlet defined by said housing
for introducing a deposition composition, which comprises the silicon or a
precursor thereof into said reaction chamber; and      at least one gasket
disposed between said base plate and said housing for sealing between said
housing and said base plate for preventing the deposition composition from
escaping said reaction chamber;      wherein said gasket comprises a
flexible graphite material for preventing said gasket from contaminating
the silicon deposited on the silicon slim rod within said reaction chamber.



24. A Siemens type chemical vapor deposition reactor as set forth in claim
23 wherein said flexible graphite material contributes less than 10 parts
per million atomic of impurities to the silicon deposited on the silicon
slim rod.      25. A Siemens type chemical vapor deposition reactor as set
forth in any of claims 23 and 24 wherein said flexible graphite material
contains an amount of phosphorous that is less than 10 parts per million
atomic.      26. A Siemens type chemical vapor deposition reactor as set
forth in any of claim 23-25 wherein said flexible graphite material is
purified with chlorine to remove phosphorous from said flexible graphite
material.      27. A Siemens type chemical vapor deposition reactor as set
forth in any of claims 23-26 wherein said flexible graphite material
consists essentially of graphite.      28. A Siemens type chemical vapor
deposition reactor as set forth in any of claims 23-27 wherein said base
plate defines a groove and wherein a finger extends from said flange of
said housing for engaging said groove of said base plate.      29. A
Siemens type chemical vapor deposition reactor as set forth in claim 28
wherein said gasket is disposed within said groove of said base plate with
said finger 



contacting said gasket to compress said gasket for sealing between said
housing and said base plate.      30. A Siemens type chemical vapor
deposition reactor as set forth in claim 28 wherein said gasket is disposed
on said base plate adjacent said groove within said reaction chamber with
said flange contacting said gasket to compress said gasket for sealing
between said housing and said base plate.      31. A Siemens type chemical
vapor deposition reactor as set forth in claim 28 wherein said gasket is
disposed on said base plate adjacent said groove outside of said reaction
chamber with said flange contacting said gasket to compress said gasket for
sealing between said housing and said base plate.      32. A Siemens type
chemical vapor deposition reactor as set forth in claim 28 wherein said at
least one gasket is further defined as a first gasket disposed within said
groove and a second gasket disposed on said base plate adjacent said groove
outside said reaction chamber with said finger contacting said first gasket
to compress said first gasket for sealing between said housing and said
base plate and with said flange contacting said second gasket to compress
said second gasket to further seal between said housing and said base
plate.      33. A Siemens type chemical vapor deposition reactor as set
forth in any of claims 23-32 wherein said gasket comprises a plurality of
segments with each of said segments contacting each other to form said
gasket.      34. A Siemens type chemical vapor deposition reactor as set
forth in claim 33 wherein each of said segments overlap one another for
forming said gasket. 



35. A Siemens type chemical vapor deposition reactor as set forth in claim
33 wherein each of said segments comprise a first end defining a recess and
a second end  having a leg with said leg of one of said segments engaging
said recess of another one of said segments for interlocking said segments
to form said gasket.      36. A Siemens type chemical vapor deposition
reactor as set forth in claim 33 wherein each of said segments comprise a
first end and a second end with each of said ends defining a notch on
opposing sides of said segment with said first end of one of said segments
engaging said notch of another one of said segments for interlocking said
segments to form said gasket. 




