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(54) VACUUM PUMP

(57) The invention relates to a heat insulation struc-
ture having the function of retaining a high temperature
in a vacuum exhaust chamber in a rotary type vacuum
pump and the function of cooling bearings at the same
time, and particularly has for its object the provision of
a structure for preventing bearings or shaft seals from
becoming so high in temperature as to be damaged
when a high temperature is to be retained in an exhaust
chamber with respect to a vacuum pump for exhausting
reactive gases as in a semiconductor process. As a
means to achieve the object, in a vacuum pump com-

prising an introduction means having a vacuum exhaust
chamber and adapted to introduce a process gas into
the vacuum exhaust chamber, an exhaust means for ex-
hausting the process gas out of the vacuum exhaust
chamber, a housing for separating the vacuum exhaust
chamber from outside, with a rotor installed fro rotation
in the housing through a bearing, a heat insulation
means is provided between the vacuum exhaust cham-
ber and the bearing. Further, a metal whose thermal
conductivity is higher than that of the material of the
housing is incorporated as a heat transmission means
into the housing.
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Description

Technical Field

[0001] The present invention relates to a structure of
protecting a bearing or the like against heat generated
at inside of an exhaust chamber of a vacuum pump, par-
ticularly relates to a structure of preventing a bearing or
a shaft seal from being destructed by elevating a tem-
perature thereof while maintaining an exhaust chamber
at a high temperature relative to a vacuum pump for ex-
hausting a reactive gas as in a semiconductor process.

Background Art

[0002] According to a rotary vacuum pump for making
a reactive gas flow of a background art, there poses a
problem that a reaction product is piled up at an exhaust
path to close the exhaust path of an exhaust port or a
problem that the product is adhered to inside of the ex-
haust chamber, a rotating rotor or the like and the rotor
or the like is not rotated. In order to resolve the problem,
there has been adopted a method of elevating a tem-
perature of inside of the exhaust chamber such that the
product is not solidified by elevating a temperature of
the housing by utilizing heat generated in vacuuming or
winding a heater around an outer periphery of the hous-
ing of the vacuum pump. However, in the case of a rotary
vacuum pump having a rotating shaft, when a temper-
ature of a housing forming the exhaust chamber is ele-
vated, there poses a problem that heat is conducted also
to a bearing fixed to the housing to elevate a tempera-
ture of the bearing and the bearing is destructed by ther-
mal expansion of the bearing or a reduction in hardness
thereof. In order to resolve the problem, there has been
conceived a method of providing water passing paths 9
and 10 at vicinities of bearings 1, 2, 3 and 4 as shown
by Fig.7 and cooling the bearings 1, 2, 3 and 4 by making
water flow. Fig. 7 exemplifies the vacuum pump having
a pair of screws. The housing is constituted by a main
casing 5 and bearing cases 16, 17 fixed to both end
thereof. Numerals 6 and 7 designate rotors rotatably
fixed to the housing via the bearings 1, 2, 3 and 4. An
end portion of the rotor 6 is attached with a motor 8 for
rotating the rotor 6. Further, the rotor 7 is rotated via tim-
ing gears 20 and 21 in synchronism with the rotor 6. An
exhaust chamber 11 for exhausting a gas is provided to
inside of the housing 5 containing the rotors 6 and 7,
and respective shaft seals 12, 13, 14 and 15 are ar-
ranged at inside of the housing 5 containing the rotors
6 and 7 to seal the exhaust chamber and the bearings
1, 2, 3 and 4 filled with a lubricant such that inside of the
exhaust chamber is not contaminated by oil.
[0003] However, in the case of such a vacuum pump
having the rotating shaft of the background art, there
poses a problem that by providing the paths for cooling
water at vicinities of the bearings in order to cool the
bearings to make cooling water flow, also the housing

is cooled and therefore, also heat at inside of the ex-
haust chamber maintained at a high temperature is de-
prived. It is necessary to maintain inside of the exhaust
chamber at a high temperature in order to prevent the
product from being adhered to the housing, the rotor or
the like at inside of the exhaust chamber, in order to el-
evate the temperature at inside of the exhaust chamber
while cooling the bearings, it is necessary to supply heat
energy of a deprived heat amount or more to the housing
by further heating to thereby pose also a problem of be-
ing caught in a vicious cycle of increasing also con-
sumed energy. Further, in the case of the shaft structure
having the shaft seals, there is a possibility of posing
also a problem of destructing also the shaft seals by
heat.
[0004] In view of the above-described problems, it is
an object of the invention to provide a structure of pre-
venting a bearing portion or a shaft seal portion from
being destructed by elevating a temperature thereof
even when a temperature of an exhaust chamber is el-
evated for a countermeasure against a product in ex-
hausting a reactive gas in a vacuum pump having a drive
portion of a bearing or the like.

Disclosure of the Invention

[0005] In order to resolve the above-described prob-
lem, according to the invention of Claim 1, the invention
is characterized in a vacuum pump including introducing
means having a vacuum exhaust chamber for exhaust-
ing a process gas into the vacuum exhaust chamber,
exhausting means for exhausting the process gas to
outside of the vacuum exhaust chamber, and a housing
partitioning the vacuum exhaust chamber and outside
wherein a rotor is rotatably fixed to inside of the housing
via a bearing, and wherein insulating means is provided
between the vacuum exhaust chamber and the bearing.
Although the insulating means in a plate-like shape
matched to a shape of an end face of the housing of the
vacuum pump is easy to work and attach, when a heat
generating amount is not so large, the insulating means
can be partially arranged at a portion thereof proximate
to the bearing.
[0006] Further, when a shaft seal comprising a mate-
rial weak at heat is used, by arranging the shaft seal to
a side of the bearing relative to the insulating means,
the shaft seal can be protected against destruction by
heat.
[0007] The invention of Claim 2 is characterized in
that a material having a heat conductivity lower than a
heat conductivity of a material of the housing is used as
the insulating means. As the insulating means, a mate-
rial which is solid to a degree of not being destructed
even when the material is interposed between metals of
a main casing, a bearing case and the like and having
a significant insulating effect is suitable as the insulating
means. There is a resin, a ceramic or the like as the
insulating means.
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[0008] According to the invention of Claim 3, the in-
vention is characterized in that that a resin having a heat
conductivity lower than a heat conductivity of the hous-
ing and having a high corrosion resistance is used as
the insulating means. As the insulating means, there is
a fluorine species resin of Teflon (trade mark) as a ma-
terial for being used for the insulating means which is
solid to a degree of not being destructed even when the
material is interposed between metals of a main casing,
a bearing case and the like and easy to work and install.
[0009] According to the invention of Claim 4, the in-
vention is characterized in that a hollow insulating mem-
ber is used as the insulating means. A space of the hol-
low portion is hermetically sealed in vacuum or filled with
a gas of atmosphere or the like, a liquid or a material
having a low heat conductivity. Further, it is also effective
for insulting to communicate the hollowed inside with the
vacuum exhaust chamber to vacuum.
[0010] According to the invention of Claim 5, the in-
vention is characterized in that a supporting member of
the insulating means is provided at the insulating mem-
ber arranged between a housing fixed with the bearing
and a housing on a side of the vacuum exhaust cham-
ber. In a case of using a soft material or a brittle material
as the insulating means, the case can be resolved by
preventing the insulating means from being exerted with
a strong force from the housing by arranging the sup-
porting member longer than the thickness of the insu-
lating means between the housing member and the
bearing case. For example, the case can be resolved
by utilizing a hole of a bolt for fixing the housing member
and the bearing case and the insulating means and in-
serting a support collar thicker than the thickness of the
insulating means into the hole of the insulating means
for passing the bolt.
[0011] According to the invention of Claim 6, the in-
vention is characterized in that heat conducting means
having a high heat conductivity is provided between the
insulating means and the vacuum exhaust chamber.
The high heat conductivity mentioned here signifies that
the heat conductivity of the member is higher than that
of the insulating material. It is preferable that the heat
conductivity of the member is equal to or higher than the
heat conductivity of the main casing forming the vacuum
exhaust chamber. Further, the member having the high
heat conductivity may be arranged to be brought into
direct contact with the exhaust chamber as the end wall
of the exhaust chamber.
[0012] According to the invention of Claim 7, the in-
vention is characterized in that second insulating means
is provided at an outer periphery of the housing. By con-
stituting in this way, the exhaust chamber can complete-
ly be covered by the insulating members by constituting
the first insulating means provided at an end portion of
a rotating shaft of the rotor, that is, an end portion of the
housing by a plate-like shape matched with the shape
of the end portion and covering an outer peripheral por-
tion of the main casing covering the outer periphery of

the rotor further by the second insulting means.
[0013] According to the invention of Claim 8, the in-
vention is characterized in that heat conducting means
is provided at the housing or/and an outer periphery of
the housing. The heat conducting means can also be
achieved by forming the heat conducting means by us-
ing a material having a high heat conductivity as the ma-
terial of the housing.
[0014] According to the invention of Claim 9, the in-
vention is characterized in that a heat pipe is used as
the heat conducting means. As a method of arranging
the heat pipe, there is a method of opening a hole in
parallel with the rotating shaft at the housing and filling
a working fluid, a method of opening a hole (groove)
containing an existing heat pipe and inserting the exist-
ing heat pipe, or a method of fixedly attaching an existing
heat pipe to a housing or the like.
[0015] According to the invention of Claim 10, the in-
vention is characterized in that a metal having a high
heat conductivity is used as the heat conducting means.
There is a method of pasting a metal in a plate-like
shape worked to be matched with the shape of the hous-
ing to an outer periphery of the housing, a method of
forming a groove at a side face of the housing and fitting
a metal to the groove, a method of opening a hole or a
groove in an axial direction at inside of the housing and
inserting a metal, a method of making a molten metal
flow into a hole or a groove in an axial direction at inside
of the housing or a method of previously arranging a
metal having an excellent heat conductivity and a pre-
determined shape in a die to cast or the like. As the metal
having the high heat conductivity, there are aluminum,
gold, silver, copper, beryllium, brass and alloys of these
and so on.
[0016] According to the invention of Claim 11, the in-
vention is characterized in a vacuum pump including
means for introducing a process gas into the vacuum
exhaust chamber, exhausting means for exhausting the
process gas to outside of the vacuum exhaust chamber,
and a housing partitioning the vacuum exhaust chamber
and outside, wherein a rotor is rotatably fixed to inside
of the housing via a bearing, and wherein heat conduct-
ing means is provided at the housing or/and an outer
periphery of the housing. Further, according to the in-
vention of Claim 12, the invention is characterized in that
a metal having a heat conductivity more excellent than
a heat conductivity of a material of the housing is used
as the heat conducting means. As the heat conducting
means, there is a method of using a heat pipe, a method
of using a metal having an excellent heat conductivity
or the like. As a method of arranging a heat pipe, there
is a method of forming a heat pipe directly at the housing
by working the housing of a method of opening a hole
in parallel with a rotating shaft at the housing and filling
a working fluid, a method of opening a hole or a groove
containing an existing heat pipe and inserting the exist-
ing heat pipe, a method of fixedly attaching an existing
heat pipe to the housing by using a fixing member or the
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like. The heat pipe may be constituted by a flat shape
or a shape of a circular column. Further, as a method of
pasting a metal, there is a method of pasting a metal in
a plate-like shape constituted by pressing a metal hav-
ing an excellent heat conductivity to be matched with a
shape of the housing to an outer periphery of the hous-
ing, when the housing is a cast product and is provided
with a warped surface, there is a method of flattening
the surface to be pasted with a metal plate, coating an
Si grease or the like having an excellent heat conduc-
tivity to paste, or pasting the Si grease by interposing a
heat conductive sheet. Further, when a metal having a
flexibility is used as the heat conductive sheet, there is
a method constituted by promoting adherence between
the housing and a metal by bringing the metal into press
contact with the housing or by polishing the surface to
be brought into press contact therewith. Otherwise,
there may be used a method of forming a groove at a
side face of the housing and fitting the metal into the
groove, a method of opening a hole or a groove in an
axial direction at inside of the housing and inserting the
metal, a method of making a molten metal flow into a
hole or a groove in an axial direction at inside of the
housing or a method of previously arranging a metal
having an excellent heat conductivity and a predeter-
mined shape at inside of a die to cast or the like. Further,
by forming a flat portion partially projected to a heat gen-
erating portion and a heat absorbing of the housing, and
fixing the flat portion to bridge by a metal plate having
an excellent heat conductivity, heat can be transferred
from the heat generating portion to the heat absorbing
portion of the housing. Further, by smoothing a surface
of the flat portion partially projected to the heat gener-
ating portion and the heat absorbing portion for fixedly
attaching the metal of the housing, thermal contact be-
tween the housing and the metal plate can easily be im-
proved. As a metal having the excellent heat conductiv-
ity, there are aluminum, gold, silver, copper, beryllium,
brass and alloys of these and so on.

Brief Description of the Drawings

[0017]

Fig.1 is a front sectional view of a vacuum pump of
a first embodiment according to the invention.
Fig.2 is a side sectional view of a vacuum pump of
a second embodiment according to the invention.
Fig.3 is a sectional view taken along a line A-A of
Fig. 2 of the second embodiment according to the
invention.
Fig. 4 is a sectional view orthogonal to a shaft of a
vacuum pump of a third embodiment according to
the invention.
Figs.5(a) and 5 (b) illustrates front sectional views
of a bolt portion of a vacuum pump of a fourth em-
bodiment according to the invention.
Fig.6 is a front sectional view of an upper bearing

portion of a vacuum pump of a fifth embodiment ac-
cording to the invention.
Fig.7 is a front sectional view of a vacuum pump of
a background art.

Best Mode for Carrying Out the Invention

[0018] An explanation will be given of embodiments
of the invention in reference to the drawings as follows.
[0019] First, an explanation will be given of a consti-
tution of a vacuum pump 100 according to Embodiment
1 of the invention in reference to Fig.1.
[0020] The vacuum pump 100 is provided with screw
rotors 101 and 102.
[0021] The screw rotors 101 and 102 are contained
in a rotor containing chamber formed at an inner portion
of a housing. Describing in details, the screw rotor 101
is rotatably supported by the housing by bearings 104
and 105 and the screw rotor 102 is rotatably supported
by the housing by bearings 106 and 107. Shaft seals
112, 113, 114 and 115 are respectively arranged be-
tween an exhaust chamber 111 and the bearings 104,
105, 106 and 107 filled with a lubricant for preventing
the lubricant of the bearings 104, 105, 106 and 107 from
being leaked to contaminate inside of the exhaust cham-
ber by the lubricant and to prevent a foreign matter pro-
duced by a reactive gas from invading the bearings 104,
105, 106 and 107 from inside of the housing.
[0022] Further, end portions on one side of the screw
rotor 101 and the screw rotor 102 are fixed with timing
gears 109 and 110 for rotating other of the screw rotor
101 and the screw rotor 102 in accordance with rotation
of one of the screw rotor 101 and the screw rotor 102 to
be brought in mesh with each other respectively. Fur-
ther, the one end portion of the screw rotor 102 is inte-
grally connected with a motor 108.
[0023] The housing is opened with a suction port 103a
for sucking a compressive fluid from outside of the hous-
ing to inside of the housing, the exhaust chamber 111
communicates with outside of the housing by the suction
port 103a, and communicates with outside of the hous-
ing by an exhaust port 103e for exhausting the compres-
sive fluid from inside of the housing to outside of the
housing. Here, the suction port 103a communicates with
a vacuumed vessel, not illustrated, and the exhaust port
103e communicates with an exhaust gas processing ap-
paratus, not illustrated, or outside air.
[0024] The housing is formed from a suction side
bearing case 121, an insulating member 122, a suction
side end wall member 123, a main casing 124, an ex-
haust side end wall member 125, an insulating member
126, and an exhaust side bearing case 127. The suction
bearing case 121 and the exhaust side bearing case 127
are installed with the bearings 104, 105, 106 and 107
for supporting a rotor. The insulating member 122 and
the insulating member 126 are constituted by a material
having a low heat conductivity and is fabricated by, for
example, a stout heat resistant resin. The exhaust
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chamber 111 for making a reactive gas flow is fabricated
by the suction side end wall member 123, the main cas-
ing 124 and the exhaust side end wall member 125 com-
prising a material having a heat conductivity higher than
that of the insulating member 122 and the insulating
member 126. By constituting the suction side end wall
member 123, the main casing 124 and the exhaust side
wall member 125 constituting the exhaust chamber by
a material having the excellent heat conductivity in this
way, heat generated by compressing an exhaust gas at
a vicinity of the exhaust port 103e can be conducted to
a total of the suction side end wall member 123, the main
casing 124 and the exhaust side end wall member 125,
and there can be restrained a possibility of destructing
the bearings 105 and 107, and the shaft seals 113 and
115 by heat by elevating the temperature only at a vi-
cinity of the exhaust port 103e. Further, a temperature
of a total of a housing face brought into contact with the
exhaust chamber can be elevated and therefore, the
product can be made to be difficult to be produced. Fur-
ther, since the insulating member 122 and the insulating
member 126 are constituted by an insulating material
having a low heat conductivity, even when the suction
side end wall member 123, the main casing 124 and the
housing end wall member 125 need to be maintained at
a high temperature, there can be restrained a possibility
of destructing the bearings 105 and 107 and the shaft
seals 113 and 115 by heat. Further, by covering outer
peripheries of the suction side end wall member 123,
the main casing 124 and the exhaust side end wall mem-
ber 125 by an insulating member 128 comprising an in-
sulating material, heat of the suction side end wall mem-
ber 123, the main casing 124, and the exhaust side end
wall member 125 can be restrained from being radiated
to outside air, and the suction side end wall member 123,
the main casing 124 and the exhaust side end wall mem-
ber 125 can be maintained at a high temperature. When
the temperature of the suction side end wall member
123, the main casing 124 and the exhaust side end wall
member 125 is not elevated to a degree of not producing
the product, by mounting heating means 234 at a total
or a portion of the suction side end wall member 123,
the main casing 124, and the exhaust side end wall
member 125, the suction end wall member 123, the
main casing 124 and the exhaust side end wall member
125 can be maintained at a high temperature. As the
heating means there is a method of covering the total of
the outer periphery of the main casing 124 by a sheet-
type heater, or attaching a heater to an arbitrary location
of the suction side end wall member 123 or the main
casing 124 (the suction side having the low temperature
is optimum).
[0025] In this way, a vacuum pump which is difficult to
produce the product can be constituted by maintaining
inside of the exhaust chamber at a high temperature to
a degree of not producing the product by heating the
suction side end wall member 123, the main casing 124
and the exhaust side end wall member 125 by heating

means when a reactive gas of a semiconductor process
or the like is exhausted by the vacuum pump. Further,
the temperature of the suction side end wall member
123, the main casing 124 and the exhaust side end wall
member 125 can be made to be uniform by a method of
embedding a heat pipe to inside of each housing or
bringing a heat pipe into contact with a surface thereof
in order to increase the heat conductivity of the suction
side end wall member 123, the main casing 124 and the
exhaust side end wall member 125. Further, as other
means, there is also a method of forming a groove at
the housing and embedding a metal such as an alloy of
copper having a very high heat conductivity to the
groove, or opening a single or a plurality of holes or
grooves at inside of the housing by using a drill and mak-
ing a molten metal having an excellent heat conductivity
flow thereto. Further, the heat conductivity of the suction
side end wall member 123, the main casing 124 and the
exhaust side end wall member 125 can further be in-
creased by fixedly attaching a metal plate of copper or
the like having a very high heat conductivity to surfaces
of the suction end wall member 123, the main casing
124 and the exhaust side end wall member 125. By con-
stituting in this way, all the portions in the exhaust cham-
ber brought into contact with the gas can be maintained
at a high temperature, almost all the gas can be deliv-
ered to outside of the pump as staying to be the gas,
and there can be reduced a drawback that there is pro-
duced a location at a low temperature only at a portion
of the suction side end wall member 123, the main cas-
ing 124 and the exhaust side end wall member 125, the
product is piled up there, a clearance necessary for ro-
tating the rotor is not produced to increase a load, or the
partially piled up product is detached to be bit between
the rotors rotated reversely to each other and the rotors
cannot be rotated, in the worst case, the rotors are ex-
erted with unreasonable force by biting the product, and
the rotors are destructed (broken).
[0026] Further, when a heat pipe or a metal having a
very high heat conductivity is used as described above,
heat can be made to be easily to conduct to the total of
the suction side end wall member 123, the main casing
124 and the exhaust side end wall member 125 even in
the case of using a material of the suction side end wall
member 123, the main casing 124 and the exhaust side
end wall member 125 which is not provided with an ex-
cellent heat conductivity although the material is not cor-
roded by a highly corrosive gas passing inside of the
exhaust chamber.
[0027] Further, by forming water flow paths 230, 231
for making cooling water flow to peripheries of the suc-
tion side bearing case 121 and the exhaust side bearing
127 at vicinities of portions thereof for mounting the
bearings, even when the temperature of the vicinity of
the bearing or the shaft seal is elevated to be equal to
or higher than a predetermined temperature, the bear-
ing can be cooled by making water flow and therefore,
an effect of preventing destruction by thermal expansion
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can be enhanced. In this case, cooling water is made to
be able to control the temperature of the bearing effi-
ciently by controlling to make the cooling water flow or
controlling a flow rate of making cooling water flow when
the temperature is elevated to be higher than a previ-
ously determined temperature by temperature informa-
tion of temperature sensors 232, 233 attached to the
bearing portions. Further, it can be prevented that a tem-
perature at inside of the exhaust chamber is lowered by
depriving heat from the suction side end wall member
123, the main casing 124 and the exhaust side end wall
member 125 by the suction side bearing case 121 and
the exhaust side bearing case 127 cooled by presence
of the housing insulating member 122 and the insulating
member 126 which are the insulating means.
[0028] An explanation will be given of an embodiment
of other uniformly heating means of the housing as a
second embodiment in reference to Fig.2 and Fig.3. Fig.
2 shows a section in an axial direction of one screw rotor
of a screw type vacuum pump having a pair of screw
rotors. Further, Fig.3 is a sectional view taken along a
line A-A of Fig.2. A screw rotor 251 is rotatbly fixed at
inside of a housing 253 via bearings 255 and 257. Nu-
meral 267 designates a suction port, and numeral 269
designates an exhaust port. Numerals 259 and 261 des-
ignate insulating members for preventing the bearings
255 and 257 from being destructed by conducting heat
at inside the exhaust chamber to vicinities of the bear-
ings 255 and 257. Further, projected portions 263 and
265 are provided at the housing 253 for uniformly heat-
ing inside of the exhaust chamber, surfaces thereof are
formed to be flat, and metal plates 271 and 273 com-
prising a metal having an excellent heat conductivity of
pure copper, pure aluminum or the like are fixedly at-
tached thereto by predetermined means to bridge the
projected portions 263 and 265. Further, thermal contact
between the metal plates 271 and 273 and the projected
portions can be improved by making the flat portions of
the projected portions 263 and 265 smooth. By consti-
tuting in this way, heat can be transferred from a side of
the exhaust chamber the temperature of which is ele-
vated by the housing of the vacuum pump to the suction
side the temperature of which is not elevated so much
and the housing can be heated uniformly.
[0029] An explanation will be given of other uniformly
heating means as a third embodiment in reference to
Fig.4. A basic structure of a vacuum pump is similar to
that of Embodiment 2 and therefore, a sectional shape
in correspondence with that of Fig.3 will be explained.
Numerals 403 and 405 designate sections of screw ro-
tors. Numeral 401 designates a housing 401 contained
with the screws as a structure of uniformly heating the
housing 401, the housing 401 is covered with a metal
407 having an excellent heat conductivity of an alloy of
copper, aluminum or the like. The metal 407 can be
formed by a method of fitting the metal 407 worked in a
shape of a cylindrical housing, using the metal 407
worked to constitute a shape of the metal 407 when a

metal divided by a plural number is mounted to the hous-
ing 401, or casting the metal 407 further to the housing
401 which has already been finished.
[0030] Next, an explanation will be given of other
fourth embodiment related to an insulating structure in
reference to Figs.5(a) and 5(b).
[0031] A structure of a vacuum pump according to the
embodiment is constituted quite similarly to that of the
first embodiment and therefore, only an enlarged view
showing a structure of insulating means is shown. Fig.
5(a) shows a case of using a hollow insulating member
according to the embodiment. An insulating effect of a
hollowed inside 301 is significant when the hollowed in-
side 301 is filled with a gas or a liquid having a low heat
conductivity. Further, the insulating effect can further be
promoted by hermetically closing the hollowed inside
301 of the hollowed insulating member in vacuum or
constituting vacuum to a degree the same as that of the
exhaust chamber by providing a hollow exhaust hole
302 communicating with the vacuumed exhaust cham-
ber as shown by Fig.5(b).
[0032] According to the embodiment, the insulating
effect can be achieved even by using a material having
an excellent heat conductivity and therefore, there is not
posed a problem which hampers high temperature uni-
form heat formation at inside of the exhaust chamber
even when the material is used as the housing brought
into contact with the exhaust chamber.
[0033] Further, although the rotor of the screw type is
pointed out as an example in Figs.1, 2 and 3 of the
above-described embodiments, the invention is natural-
ly applicable to all of the vacuum pumps having a struc-
ture of being rotated by begin supported by bearings of
a Roots type constituting a section of a rotor by a cocoon
shape, a claw type constituting a section of a rotor by a
comma shaped bead or the like.
[0034] Further, an explanation will be given of a fifth
embodiment in which when a soft material or a brittle
material is used for insulating means, a supporting
member longer than a thickness of the insulating means
is arranged between the housing member and the bear-
ing case arranged with the bearing to prevent a strong
force by fastening from being exerted to the insulating
means in reference to Fig.6. Numeral 601 designates a
bearing case fixed with a bearing and a shaft seal, nu-
meral 603 designates an insulating member using a soft
material or a brittle material, and numerals 605 and 607
are housing members temperatures of which are elevat-
ed. Numeral 609 designates a holding member in a cy-
lindrical shape comprising a material of a metal having
a high hardness or ceramics through which a bolt 611
for integrally fixing the insulating means 603, and the
housing members 605 and 605 is passed. Although the
insulating member 609 having a length in an axial direc-
tion equal to or larger than a thickness of the insulating
member 603 is optimum, the holding member 609 is not
limited thereto when the insulating means comprises a
material having flexibility. By constituting in this way,
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when the bolt is fastened, the bearing case 601 and the
housing member 605 can be prevented from exerting a
strong force to the insulating member 603.
[0035] Further, there may be used a method of inter-
posing a plurality of pins slightly longer than the insulat-
ing member between the bearing case 601 and the
housing member 605 or a holding member in a ring-like
shape matched to a shape of a housing covering the
insulating means 603.

Industrial Applicability

[0036] As has been explained above, according to the
invention of Claim 1, in the vacuum pump including the
means having the vacuum exhaust chamber for intro-
ducing the process gas into the vacuum exhaust cham-
ber, the exhausting means for exhausting the process
gas to outside of the vacuum exhaust chamber, and the
housing partitioning the vacuum exhaust chamber and
the outside, wherein the rotor is rotatably fixed to inside
of the housing via the bearing, by constructing the con-
stitution of providing the insulating means between the
vacuum exhaust chamber and the bearing portion, there
can be prevented that heat generated by the heating
means covering the housing or inside of the exhaust
chamber is transferred in the housing to make the tem-
perature of the bearing or the shaft seal formed in the
housing elevate, or the temperature of the bearing or
the shaft seal is elevated to destruct the member or de-
struct the member by thermally expansion.
[0037] According to the invention of Claim 2, by using
the material having the heat conductivity lower that of
the material of the housing, insulating means having a
significant insulating effect can be provided.
[0038] According to the invention of Claim 3, by using
the resin having the heat conductivity lower that of the
material of the housing and having the corrosion resist-
ance as the insulating means, the insulating means eas-
ily to work and install and having a significant insulating
effect can be provided, further, even when the pump ex-
hausts the highly corrosive gas, airtightness or strength
can be prevented from being deteriorated by corroding
the insulating material.
[0039] According to the invention of Claim 4, by con-
structing the constitution of using the hollow insulating
material as the insulting means, the space of the hollow
portion can be filled with a gas or a liquid having a low
heat conductivity or inputted with the insulating member,
which is effective for insulating.
[0040] According to the invention of Claim 5, by pro-
viding the supporting member of the insulating means
at the insulating means arranged between the bearing
case fixed with the bearing and the housing, a soft ma-
terial can be used as the insulating means and choice
of the insulating material can be enhanced.
[0041] According to the invention of Claim 6, by pro-
viding the heat conducting means at the housing or/and
the outer periphery of the housing, even the temperature

at the vicinity of the insulating mean at inside of the ex-
haust chamber can easily be elevated and the temper-
ature at inside of the exhaust chamber can be made to
be more uniform.
[0042] According to the invention of Claim 7, by con-
structing the constitution of providing the second insu-
lating means at the outer periphery of the housing, the
exhaust chamber can completely be covered with the
insulating member, and even when the reactive gas is
made to flow, the temperature at inside of the exhaust
chamber can be maintained at a high temperature to a
degree of not producing a reaction product.
[0043] According to the invention of Claim 8, by con-
structing the constitution of providing the heating con-
ducting means at the housing or/and outer periphery of
the housing, heat can be transferred from a portion of
the outer periphery of the housing at a high temperature
to a portion thereof at a low temperature and even when
the reactive gas is made to flow, the temperature of the
portion brought into contact with the exhaust chamber
of the housing can be constituted by a uniform temper-
ature by which the reaction product is made to be difficult
to produce.
[0044] According to the invention of Claim 9, by con-
structing the constitution of using the heat pipe as the
heat conducting means, the heat conductivity of the
housing can considerably be increased.
[0045] According to the invention of Claim 10, by con-
structing the constitution of using the metal having the
excellent heat conductivity as the heat conducting
means, heat can easily be transferred by covering the
housing by the metal which is easy to work.
[0046] According to the invention of Claim 11, in the
vacuum pump including the means having the vacuum
exhaust chamber for introducing the process gas into
the vacuum exhaust chamber, the exhausting means for
exhausting the process gas to outside of the vacuum
exhaust chamber, and the housing partitioning the vac-
uum exhaust chamber and outside, in which the rotor is
rotatably fixed to inside of the housing via the bearing,
by providing the heat conducting means at the housing
or/and the outer periphery of the housing, heat is deliv-
ered from the portion of the housing at a high tempera-
ture to a portion thereof at a low temperature and the
temperature of the housing can be made to be uniform.
[0047] According to the invention of Claim 12, by us-
ing the metal having the heat conductivity more excel-
lent than that of the material of the housing as heat con-
ducting means, the heating conducting means can eas-
ily be worked.

Claims

1. A rotary vacuum pump characterized in a vacuum
pump including introducing means having a vacu-
um exhaust chamber for introducing a process gas
into the vacuum exhaust chamber, exhausting
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means for exhausting the process gas to outside of
the vacuum exhaust chamber, and a housing parti-
tioning the vacuum exhaust chamber and outside
wherein a rotor is rotatably fixed to inside of the
housing via a bearing, and wherein insulating
means is provided between the vacuum exhaust
chamber and the bearing.

2. The rotary vacuum pump according to Claim 1,
characterized in that a material having a heat con-
ductivity lower than a heat conductivity of a material
of the housing is used as the insulating means.

3. The rotary vacuum pump according to Claim 1,
characterized in that a resin having a heat con-
ductivity lower than a heat conductivity of the hous-
ing and having a high corrosion resistance is used
as the insulating means.

4. The rotary vacuum pump according to Claim 1, 2 or
3, characterized in that a hollow insulating mem-
ber is used as the insulating means.

5. The rotary vacuum pump according to Claim 1, 2,
3 or 4, characterized in that the housing is consti-
tuted by a bearing case provided with the bearing
and a main casing at a surrounding of the rotor and
a supporting member of the insulating means is pro-
vided between the bearing case and the main hous-
ing.

6. The rotary vacuum pump according to Claim 1, 2,
3, 4 or 5, characterized in that heat conducting
means having a heat conductivity higher than a heat
conductivity of a material of the insulating means is
provided between the insulating means and the
vacuum exhaust chamber.

7. The rotary vacuum pump according to Claim 1, 2,
3, 4, 5 or 6, characterized in that second insulating
means is provided on a side of an atmosphere of
an outer periphery of the housing.

8. The rotary vacuum pump according to Claim 1, 2,
3, 4, 5, 6 or 7, characterized in that heat conduct-
ing means is provided at the housing or/and an out-
er periphery of the housing.

9. The rotary vacuum pump according to Claim 8,
characterized in that a heat pipe is used as the
heat conducting means.

10. The rotary vacuum pump according to Claim 8,
characterized in that a metal having a heat con-
ductivity more excellent than the heat conductivity
of the material of the housing is used as the heat
conducting means.

11. A rotary vacuum pump characterized in a vacuum
pump including introducing means having a vacu-
um exhaust chamber for introducing a process gas
into the vacuum exhaust chamber, exhausting
means for exhausting the process gas to outside of
the vacuum exhaust chamber, and a housing parti-
tioning the vacuum exhaust chamber and outside,
wherein a rotor is rotatably fixed to inside of the
housing via a bearing, and wherein heat conducting
means is provided at an outer periphery of the hous-
ing or/and an outer periphery of the housing.

12. The rotary vacuum pump according to Claim 11,
characterized in that a metal having a heat con-
ductivity more excellent than a heat conductivity of
a material of the housing is used as the heat con-
ducting means.
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