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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a flow path
structure for a vacuum pump in which a gas delivering
body in a pump chamber is activated based on rotation
of a rotating shaft so that gas is caused to flow through
the operation of the gas delivering body to thereby pro-
vide a sucking operation.

2. Description of the Related Art

[0002] Vibrations of the main body of a vacuum pump
are transmitted, by suction piping for sucking gas into
the main body of the vacuum pump and discharge piping
for discharging gas, from the main body of the vacuum
pump. The vibrations are then transmitted to auxiliary
equipment to which the suction piping or discharging
piping is connected, and the auxiliary equipment is vi-
brated, whereby the level of noise is increased. In order
that the vibrations of the main body of the vacuum pump
are not transmitted directly to the auxiliary equipment
through the suction piping or discharge piping, it is con-
sidered as a measure against the problem that a bellows
is interposed on the suction piping or the discharge pip-
ing. The bellows so interposed on the suction piping or
discharge piping absorbs the transmitted vibrations.
This suppresses the vibration of the auxiliary equip-
ment, which in turn suppresses the noise level. Such an
arrangement is known from JP-A-56,038598. Further,
the use of bellows in piping associated with vacuum
pumps are known from JP-A-04,031675.

[0003] The pressure within the suction piping varies
from the atmospheric pressure to a negative pressure
which is close to zero. On the discharge piping, in order
to suppress discharge pulsation, a check valve is dis-
posed at the discharge piping. In this case, the pressure
within the discharge piping from the main body of the
vacuum pump to the check valve varies from a positive
pressure which is higher than the atmospheric pressure,
to a negative pressure which is close to zero. In addition,
the pressure within the discharge piping downstream of
the check valve varies from a positive pressure, which
is higher than the atmospheric pressure, to the atmos-
pheric pressure. An atmospheric atmosphere is present
in a pump chamber of the vacuum pump before the vac-
uum pump starts to operate, and the positive pressure
higher than the atmospheric pressure is generated
when the atmospheric atmosphere is compressed im-
mediately after the vacuum pump starts to operate. In a
case where a bellows is used as part of the suction pip-
ing or discharge piping whose pressure varies as has
been just described, the bellows is elastically deformed
to extend or contract by virtue of the change in internal
pressure of the bellows. A load from the elastic defor-
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mation extends to the auxiliary equipment and this may
cause a risk that the auxiliary equipment is damaged.

SUMMARY OF THE INVENTION

[0004] An object of the present invention is to provide
a flow path structure in which a load generated when a
bellows constituting part of the gas flow path of a vacu-
um pump is elastically deformed by virtue of the change
in the pressure in the bellows, does not extend to aux-
iliary equipment to which the vacuum pump is connect-
ed via the bellows.
[0005] With a view to attaining the object, according
to one aspect of the present invention, there is provided
a flow path structure for a vacuum pump in which a gas
delivering mechanism in a pump chamber is activated
based on rotation of a rotating shaft so that gas is deliv-
ered through operation of said gas delivering body to
thereby provide a sucking operation, said flow path
structure comprising

a piping mechanism constituting a gas flow path
for said gas and connected to a housing of a main body
of said vacuum pump in such a manner to communicate
with said pump chamber,

a bellows constituting at least part of said piping
mechanism, and

a cover, incorporating therein said main body of
said vacuum pump, and adapted to fix said piping mech-
anism,

wherein said bellows is incorporated in said cover.
[0006] A load generated in association with the elastic
deformation of the bellows in the cover is received and
absorbed by the cover. Consequently, the load generat-
ed in association with the elastic deformation does not
extend to auxiliary equipment of the vacuum pump.
[0007] According to one embodiment, the bellows is
disposed so as to be inclined relative to the rotating
shaft.
[0008] The construction in which the bellows is dis-
posed so as to be inclined relative to the rotating shaft,
is advantageous in making the overall length of the bel-
lows as long as possible.
[0009] According to a further embodiment, the piping
mechanism is disposed linearly along an external wall
surface of the housing of the main body of the vacuum
pump.
[0010] The linear piping mechanism is advantageous
in making the apparatus compact.
[0011] According to a still further embodiment, the
piping mechanism is made substantially parallel to the
rotating shaft.
[0012] Vibrations of the vacuum pump are mainly
generated in a direction normal to the rotating shaft. The
bellows of the piping mechanism which is substantially
parallel to the rotating shaft extends and/or contracts in
axial directions of the rotating shaft, and consequently
the disposition of the bellows is the most effective to ab-
sorb vibrations of the vacuum pump.
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[0013] According to a yet further embodiment, a
through-hole is formed in the cover, the piping mecha-
nism passes through the through-hole, and a seal
means is disposed to be joined to the piping mechanism
and the cover, to seal between the interior and exterior
of the cover.

[0014] The through-hole does not constitute a portion
which provides communication between the interior and
exterior of the cover, whereby the sealing properties
within the cover can be secured.

[0015] The present invention may be more fully un-
derstood from the description of preferred embodiments
of the invention, as set forth below, together with the ac-
companying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] In the drawings;

Fig. 1 is a side view of a multi-stage Roots pump
placed in a cover according to a first embodiment
of the present invention,

Fig. 2 is a plan view of the multi-stage Roots pump
in the cover shown in Fig. 1,

Fig. 3Ais a cross-sectional side view of a main por-
tion of a discharge piping mechanism, and Fig. 3B
is a cross-sectional side view of a main portion of a
suction piping mechanism,

Fig. 4 is a longitudinally horizontally cross-sectional
view of the multi-stage Roots pump,

Fig. 5Ais a cross-sectional view taken along the line
A-A in Fig. 4, and Fig. 5B is a cross-sectional view
taken along the line B-B in Fig. 4,

Fig. 6Ais a cross-sectional view taken along the line
C-Cin Fig. 4, and Fig. 6B is a cross-sectional view
taken along the line D-D in Fig. 4,

Figs. 7A, 7B show a second embodiment according
to the present invention, in which Fig. 7A is a cross-
sectional side view showing a main portion of a dis-
charge piping mechanism, and Fig. 7B is a cross-
sectional side view showing a main portion of a suc-
tion piping mechanism, and

Figs. 8A, 8B show a third embodiment according to
the present invention, in which Fig. 8A is a cross-
sectional side view showing a main portion of a dis-
charge piping mechanism, and Fig. 8B is a cross-
sectional side view showing a main portion of a suc-
tion piping mechanism.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0017] A first embodiment of the present invention in
which the invention is embodied in a Roots pump will be
described below with reference to Figs. 1 to 6B.

[0018] AsshowninFig. 4, afront housing 13 is joined
to afrontend of a rotor housing 12 of a multi-stage Roots
pump 11, and a seal body 36 is joined to the front hous-
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ing 13. A rear housing 14 is joined to a rear end of the
rotor housing 12. The rotor housing 12 comprises a cyl-
inder block 15 and a plurality of partitions 16. As shown
in Fig. 5B, the cylinder block 15 comprises a pair of block
pieces 17, 18, and the partition 16 comprises a pair of
wall pieces 161, 162. As shown in Fig. 4, a space be-
tween the front housing 13 and the partition 16, spaces
between the adjacent partitions 16 and a space between
the rear housing 14 and the partitions 16 constitute
pump chambers 66, 67, 68, 69, 70, respectively.
[0019] A rotating shaft 19 is rotatably supported on
the front housing 13 and the rear housing 14 via radial
bearings 21, 37. A rotating shaft 20 is rotatably support-
ed on the front housing 13 and the rear housing 14 via
radial bearings 22, 38. Both the rotating shafts 19, 20
are disposed horizontally parallel to each other. The ro-
tating shafts 19, 20 are passed through the partitions 16.
[0020] A plurality of rotors 23, 24, 25, 26, 27 are inte-
grally formed on the rotating shaft 19, and a plurality of
rotors 28, 29, 30, 31, 32 are integrally formed on the
rotating shaft 20. The rotors 23 to 32 are formed in the
same configuration and size when viewed in a direction
along axes 191, 201 of the rotating shafts 19, 20. The
thicknesses of the rotors 23, 24, 25, 26, 27 are reduced
in that order, and the thicknesses of the rotors 28, 29,
30, 31, 32 are reduced in that order. The rotors 23, 28
are accommodated in the pump chamber 66 in a state
in which they mesh with each other, the rotors 24, 29
are accommodated in the pump chamber 67 in a state
in which they mesh with each other, the rotors 25, 30
are accommodated in the pump chamber 68 in a state
in which they mesh with each other, the rotors 26, 31
are accommodated in the pump chamber 69 in a state
in which they mesh with each other, and the rotors 27,
32 are accommodated in the pump chamber 70 in a
state in which they mesh with each other.

[0021] A gear housing 33 is assembled to the rear
housing 14. The rotating shafts 19, 20 pass through the
rear housing 14 and protrude into the gear housing 33,
and gears 34, 35 are securely fastened to protruding
ends of the rotating shafts 19, 20, respectively, in a state
in which they mesh with each other. An electric motor M
is assembled to the gear housing 33. The driving force
of the electric motor M is transmitted to the rotating shaft
19 via an axial joint 10, and the rotating shaft 19 is ro-
tated in a direction indicated by arrows R1 in Figs. 5A,
5B and Figs. 6A, 6B. The rotating shaft 20 obtains the
driving force from the electric motor M via the gears 34,
35 and rotates in a direction indicated by arrows R2 in
Figs. 5A, 5B and Figs. 6A, 6B, which is an opposite di-
rection to the rotating direction of the rotating shaft 19.
[0022] As shown in Figs. 4 and 5B, a passage 163 is
formed in the partition 16. As shown in Fig. 5B, an inlet
164 and an outlet 165 of the passage 163 are formed in
the partition 16. The adjacent pump chambers 66, 67,
68, 69, 70 are allowed to communicate with each other
via the passages 163.

[0023] As shown in Fig. 5A, an introduction port 171
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is formed in the block piece 17 in such a manner as to
communicate with the pump chamber 66. As shown in
Fig. 6B, a discharge port 181 is formed in the block piece
18 in such a manner as to communicate with the pump
chamber 70. Gas introduced into the pump chamber 66
from the introduction port 171 is delivered into the pas-
sage 163 from the inlet 164 by virtue of rotation of the
rotors 23, 28, and then is delivered out from the outlet
165 into the adjacent pump chamber 67 by way of the
passage 163. Thus, similarly, the gas is delivered in the
order in which the capacities of the pump chambers are
decreased, that is, in the order of the pump chambers
67, 68, 69, and 70. The gas that has been delivered to
the pump chamber 70 is then discharged to the outside
from the discharge port 181. The rotors 23 to 32 are a
gas delivering mechanism for delivering the gas.
[0024] The rotor housing 12, the front housing 13, the
rear housing 14 and the gear housing 33 constitute a
housing of a main body of the multi-stage Roots pump.
As shown in Figs. 1 and 2, the main body of the multi-
stage Roots pump is incorporated in a cover 47, which
is securely fastened to fixing portions of a place where
the apparatus is installed.

[0025] As shown in Fig. 6B, a connecting flange 39 is
connected to the discharge port 181. As shown in Fig.
3A, a muffler 40 is connected to the connecting flange
39, and a cylindrical guide pipe 41 is connected to the
muffler 40. A discharge pipe 42 is connected to the guide
pipe 41. Athrough hole 471 is formed in an upper portion
of a wall 473 of the cover 47 in front of the front housing
13, and the discharge pipe 42 is passed through the
through hole 471. The discharge pipe 42 passes
through the cover 47 and then connects to an exhaust
gas processing device, not shown. A bellows 421 is in-
corporated in series with the discharge pipe 42. The bel-
lows 421 is spaced apart from the housing constituting
the main body of the multi-stage Roots pump 11. A
mounting flange 422 is formed around an outer circum-
ference of the discharge pipe 42. The mounting flange
422 is fixed to the cover 47 by tightening screws 57, and
the bellows 421 is incorporated in the cover 47.

[0026] The connecting flange 39, the muffler 40, the
guide pipe 41 and the discharge pipe 42 are disposed
linearly along an external wall surface of the rotor hous-
ing 12 in such a manner as to become substantially par-
allel to the rotating shafts 19, 20. The connecting flange
39, the muffler 40, the guide pipe 41 and the discharge
pipe 42, which are disposed linearly, constitute a dis-
charge piping mechanism 64 for delivering exhaust gas,
that is discharged from the multi-stage Roots pump 11,
to the exhaust gas processing device. The discharge
piping mechanism 64 is connected to the rotor housing
12 constituting the housing of the main body of the multi-
stage Roots pump 11 in such a manner as to communi-
cate with the pump chamber 70.

[0027] A valve body 43 and a return spring 44 are ac-
commodated in the guide pipe 41. A tapered valve hole
411 is formed in the guide pipe 41, and the valve body
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43 is adapted to open/close the valve hole 411. The
guide pipe 41, the valve body 43 and the return spring
44 constitutes a reverse flow preventing means. Ex-
haust gas discharged from the pump chamber 70 having
the smallest capacity of all the pump chambers to the
connecting flange 39, by way of the discharge port 181,
reaches the valve hole 411 by way of the muffler 40. In
a case where a load, applied to a closing end wall 45 of
the valve body 43 by the pressure inside the muffler 40,
exceeds a load applied to the closing end wall 45 by the
pressure inside the guide pipe 41 and the spring force
of the return spring 44, the valve body 43 opens the
valve hole 411. Exhaust gases that have passed
through the valve hole 411, flow to the discharge pipe
42 side through the circumference of a circumferential
wall 46 of the valve body 43 and a communication hole
461.

[0028] As shown in Fig. 5A, a connecting flange 58 is
connected to an introduction port 171. As shown in Fig.
3B, a suction pipe 59 is connected to the connecting
flange 58. A through hole 472 is provided in a lower por-
tion of the wall 473 of the cover 47, and the suction pipe
59 is passed through the through hole 472. The suction
pipe 59 passes through the cover 47 to be connected to
a target suction device, not shown. A bellows 591 is in-
corporated in the suction pipe 59 in series. The bellows
591 is spaced apart from the housing constituting the
main body of the multi-stage Roots pump 11. A mount-
ing flange 592 is formed around an outer circumference
of the suction pipe 59. The mounting flange 592 is fixed
to the cover 47 by tightening screws 60, the bellows 591
is incorporated in the cover 47.

[0029] The connecting flange 58 and the suction pipe
59 are disposed linearly along the external wall surface
of the rotor housing 12 in such a manner as to become
substantially parallel to the rotating shafts 19, 20. The
connecting flange 58 and the suction pipe 59 constitute
a suction piping mechanism 65 for delivering exhaust
gases sucked from the target suction device to the multi-
stage Roots pump 11. The suction piping mechanism
65 is connected to the rotor housing 12 constituting the
housing of the main body of the multi-stage Roots pump
11 in such a manner as to communicate with the pump
chamber 66.

[0030] As shown in Figs. 1 and 2, the multi-stage
Roots pump 11 is accommodated in the cover 47. As
shown in Fig. 1, legs 111 are formed on a lower surface
of the multi-stage Roots pump 11. The legs 111 are con-
nected to a bottom wall of the cover 47 via rubber cush-
ions 61, respectively.

[0031] As shown in Fig. 2, mounted in the cover 47
are a controller 48 and an inverter 49 for controlling the
electric motor M. A cooler 50 is placed on a lower sur-
face of the rear housing 14. A cooler 51 is placed on an
upper surface of the controller 48, and a cooler 52 is
placed on an upper surface of the inverter 49. Cooling
fluid is delivered to a main supply pipe 53 from a cooling
fluid supply source, not shown. The cooling fluid deliv-
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ered to the main supply pipe 53 passes through the cool-
er 51 and the cooler 52 in that order. In a case where
an electromagnetic three-way valve 55 is in a deexcited
state, the cooling fluid that has passed through the cool-
er 52 is refluxed to the cooling fluid supply source by
way of the main supply pipe 53. On the contrary, in a
case where the electromagnetic three-way valve 55 is
in an excited state, the cooling fluid that has passed
through the cooler 51 flows to the cooler 50 side by way
of a sub-supply pipe 54. A temperature detector 56 at-
tached to a surface of the rear housing 14 detects the
temperature of the surface of the rear housing 14. The
controller 48 control excites and/or deexcites the elec-
tromagnetic three-way valve 55 based on temperature
detection information obtained from the temperature de-
tector 56. Namely, the controller 48 controls the exciting
and/or de-exciting of the magnetic three-way valve 55
so that the temperature on the surface of the rear hous-
ing 14 reaches a predetermined temperature.

[0032] The following advantages are obtained from
the first embodiment.

(1) The vibrations of the main body of the multi-
stage Roots pump 11 generated in association with
the rotation of the rotors 23 to 32 are transmitted
through the suction piping mechanism 65 and the
discharge piping mechanism 64. The vibrations of
the main body of the multi-stage Roots pump 11,
which are transmitted through the suction piping
mechanism 65, are absorbed by the bellows 591.
The vibrations of the main body of the multi-stage
Roots pump 11, which are transmitted through the
discharge piping mechanism 64, are absorbed by
the bellows 421. The pressure in the suction piping
mechanism 65 varies from atmospheric pressure to
a negative pressure which is close to zero. The
pressure in the discharge piping mechanism 64
from the main body of the multi-stage Roots pump
11 to the valve body 43 changes from a positive
pressure, which is equal to or higher than the at-
mospheric pressure, to a negative pressure which
is close to zero. In addition, the pressure in the dis-
charge piping mechanism 64 downstream of the
valve body 43 varies from a positive pressure,
which is higher than the atmospheric pressure, to
atmospheric pressure. The atmospheric atmos-
phere is present in the pump chambers 66 to 70 be-
fore the multi-stage Roots pump starts to operate,
and the positive pressure, which is equal to or high-
er than the atmospheric pressure, is generated
when the atmospheric atmosphere is compressed
immediately after the multi-stage Roots pump has
started to operate. The bellows 421, 591 are elas-
tically deformed to extend or contract by virtue of
the pressure variations. The bellows 421, 591 are
incorporated in the cover 47, and the loads gener-
ated in association with the elastic deformations of
the bellows 421, 591 in the cover 47 are received
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and absorbed by the cover 47. Consequently, the
loads generated in association with the elastic de-
formations of the bellows 421, 591 do not extend to
the auxiliary equipment.

(2) The discharge piping mechanism 64 and the
suction piping mechanism 65 are disposed linearly
along the external wall surface of the rotor housing
12 constituting the housing of the main body of the
multi-stage Roots pump 11. The construction, in
which the discharge piping mechanism 64 and the
suction piping mechanism 65 are disposed linearly
along the external wall surface of the rotor housing
12, can ensure that an exclusive space for periph-
eral attachments to the main body of the multi-stage
Roots pump 11 is small. Consequently, a compact
cover 47 can be adopted, and this makes the multi-
stage Roots pump 11 itself, including the cover 47,
compact.

(3) The vibrations of the multi-stage Roots pump 11
are mainly generated in the direction normal to the
rotating shafts 19, 20. The bellows 421 of the dis-
charge piping mechanism 64, which is substantially
parallel to the rotating shafts 19, 20, and the bellows
591 of the suction piping mechanism 65, which are
substantially parallel to the rotating shafts 19, 20,
extend and/or contract in the direction of the axes
191, 201 of the rotating shafts 19, 20. Vibrations in
directions normal to the directions in which the bel-
lows 421, 591 extend and/or contract are easier to
absorb than vibrations in the directions in which the
bellows 421, 591 extend and/or contract. Conse-
quently, the construction, in which the bellows 421,
591 are disposed substantially parallel to the rotat-
ing shafts 19, 20, is most effective to absorb vibra-
tions of the multi-stage Roots pump 11.

[0033] Next, asecond embodimentshowninFigs. 7A,
7B will be described. The same reference numerals will
be imparted to constituent components similar to those
described in the first embodiment.

[0034] A seal member 62 is interposed between a
mounting flange 422 and a wall 473, and a seal member
63 is interposed between a mounting flange 592 and the
wall 473. The seal member 62 is joined to the mounting
flange 422 and the wall 473, and constitutes a seal
means for cutting off communications between the inte-
rior and exterior of the cover 47 through a through hole
471. The seal member 63 is joined to the mounting
flange 592 and the wall 473, and constitutes a seal
means for cutting off communications between the inte-
rior and exterior of the cover 47 through a through hole
472. There is no gap in the cover 47 and the interior of
the cover 47 is completely sealed by the cover 47. Con-
sequently, even if there should occur a leakage of ex-
haust gases from the main body of the multi-stage Roots
pump 11, the suction piping mechanism 65 or the dis-
charge piping mechanism 64, the gas that has so leaked
can be sealed in the cover 47.
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[0035] Next, a third embodiment illustrated in Figs.
8A, 8B will be described. The same reference numerals
will be imparted to constituent components similar to
those described in the first embodiment.

[0036] A bellows 421 which is part of a discharge pipe
42A constituting a discharge piping mechanism 64A is
disposed in such a manner as to be inclined relative to
rotating shafts 191, 201 (not shown). A bellows 591
which is part of a suction pipe 59A constituting a suction
piping mechanism 65A is disposed in such a manner as
to be inclined relative to rotating shafts 191, 201 (not
shown). The construction in which the bellows 421, 591
are disposed in such a manner as to be inclined relative
to the rotating shafts 191, 201 is advantageous in mak-
ing the overall lengths of the bellows 421, 591 as long
as possible without extending the length of the main
body of the multi-stage Roots pump in the axial direction
thereof. The more the bellows 421, 591 extend, the
more advantageous it is in absorbing vibrations of the
main body of the multi-stage Roots pump.

[0037] The following embodiments may be provided
according to the present invention.

(1) The bellows are directly joined to the cover.

(2) The muffler 40 may be made to function as a
bellows on the discharge piping mechanism side.
In this case, the muffler 40 and the guide pipe 41
need to be spaced apart from the housing of the
main body of the multi-stage Roots pump.

(3) The piping mechanism for forming the gas flow
path inside the cover 47 may be connected to the
internal surface of the cover 47 in such a manner
as to communicate with the through hole in the cov-
er47, and the piping mechanism for forming the gas
flow path outside the cover 47 is connected to the
external surface of the cover in such a manner as
to communicate with the through hole in the cover
47.

(4) The presentinvention may be applied to vacuum
pumps other than Roots pumps.

[0038] As has been described heretofore, according
to the presentinvention, the bellows constituting at least
part of the piping mechanisms are incorporated in the
cover, and the piping mechanisms are connected to the
cover. Thus, the present invention provides a superior
advantage that the loads generated when the bellows
constituting part of the gas flow path of the vacuum
pump are elastically deformed, by virtue of the change
in internal pressures, can be prevented from extending
to the auxiliary equipment.

Claims
1. A flow path structure for a vacuum pump in which a

gas delivering mechanism in a pump chamber is ac-
tivated based on rotation of a rotating shaft (191,
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201) so that gas is delivered through operation of
said gas delivering body to thereby provide a suck-
ing operation, said flow path structure comprising

a piping mechanism (64, 65) constituting a
gas flow path for said gas and connected to a hous-
ing (12) of a main body of said vacuum pump (11)
in such a manner to communicate with said pump
chamber (66, 67, 68, 69, 70),

a bellows (421, 591) constituting at least part
of said piping mechanism; characterised by

a cover (47), incorporating therein said main
body of said vacuum pump, and adapted to fix said
piping mechanism (64, 65),

wherein said bellows (421, 591) is incorporat-
ed in said cover (47).

A flow path structure for a vacuum pump, as set
forth in Claim 1, wherein said bellows is disposed
in such a manner as to be inclined relative to said
rotating shaft (191, 201).

A flow path structure for a vacuum pump, as set
forth in Claim 1, wherein said piping mechanism is
disposed linearly along an external wall surface of
said housing (12) of said main body of said vacuum

pump.

A flow path structure for a vacuum pump, as set
forth in Claim 1, wherein said piping mechanism is
made substantially parallel to said rotating shaft.

A flow path structure for a vacuum pump, as set
forth in any of Claims 1 to 4, wherein a through hole
(471,472) is formed in said cover (47), and said pip-
ing mechanism (64, 65) passes through said
through-hole, and wherein a seal mechanism (62,
63) is disposed to be joined to said piping mecha-
nism and said cover, to seal between the interior
and exterior of said cover.

A flow path structure for a vacuum pump, as set
forth in any of Claims 1 to 5, wherein said piping
mechanism (64, 65) is a discharge piping mecha-
nism (64) constituting a gas flow path on a dis-
charge side.

A flow path structure for a vacuum pump, as set
forth in any of Claims 1 to 5, wherein said piping
mechanism (64, 65) is a suction piping mechanism
(65) constituting a gas flow path on a suction side.

A flow path structure for a vacuum pump as set forth
in any of Claims 1 to 7, wherein said vacuum pump
is a vacuum pump in which a plurality of said rotat-
ing shafts (191, 201) are disposed in parallel to each
other, in which rotors (23, 32) as said gas delivering
mechanism are disposed on each of said plurality
of said rotating shafts, in which said rotors on said
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rotating shafts which are adjacent to each other are
made to mesh with each other, and in which a plu-
rality of pump chambers (66, 67, 68, 69, 70) or a
single pump chamber is provided in which said ro-
tors which are in a state in which said rotors mesh
with each other are accommodated as a set.

Patentanspriiche

1.

Strdmungspfadstruktur fir eine Vakuumpumpe; in
der ein Gasférdermechanismus in einer Pumpen-
kammer basierend auf einer Rotation einer Rotati-
onswelle (191, 201) derart aktiviert wird, dass Gas
durch einen Betrieb des Gasférderkorpers gefor-
dert wird, um hierdurch einen Saugbetrieb bereitzu-
stellen, wobei die Stromungspfadstruktur aufweist:

einen Leitungsmechanismus (64, 65), der ei-
nen Gasstromungspfad fiir das Gas bildet und
mit einem Gehause (12) eines Hauptkdrpers
der vakuumpumpe (11) derart verbunden ist;
um mit der Pumpenkammer (66, 67, 68, 69, 70)
zu kommunizieren,

einen Balg (421, 591), der zumindest einen Teil
des Leitungsmechanismus bildet; gekenn-
zeichnet durch

eine Abdeckung (47), die den Hauptkdrper der
Vakuumpumpe darin enthalt und dazu ausge-
legt ist, den Leitungsmechanismus (64, 65) zu
fixieren,

wobei der Balg (421, 591) in die Abdeckung (47)
eingeschlossen ist.

Strdmungspfadstruktur fir eine Vakuumpumpe
nach Anspruch 1, bei welcher der Balg derart vor-
gesehen ist, um in Bezug auf die Drehwelle (191,
201) geneigt zu sein.

Stromungspfadstruktur fir eine Vakuumpumpe
nach Anspruch 1, bei welcher der Leitungsmecha-
nismus geradlinig entlang einer Auenwandflache
des Gehauses (12) des Hauptkorpers der Vakuum-
pumpe vorgesehen ist.

Stromungspfadstruktur fir eine Vakuumpumpe
nach Anspruch 1, bei welcher der Leitungsmecha-
nismus im Wesentlichen parallel zu der Drehwelle
ausgeflhrt ist.

Stromungspfadstruktur fir eine Vakuumpumpe
nach einem der Ansprliche 1 bis 4, bei welcher ein
Durchgangsloch (471, 472) in der Abdeckung (47)
gebildet ist, und der Leitungsmechanismus (64, 65)
durch das Durchgangsloch verlauft, und bei wel-
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cher ein Dichtmechanismus (62, 63) vorgesehen
ist, um mit dem Leitungsmechanismus und der Ab-
deckung verbunden zu sein, um zwischen dem In-
neren und dem AuReren der Abdeckung abzudich-
ten.

Strémungspfadstruktur fir eine Vakuumpumpe
nach einem der Anspriiche 1 bis 5, bei welcher der
Leitungsmechanismus (64, 65) ein Ausstollei-
tungsmechanismus (64) ist, der einen Gasstro-
mungspfad auf einer AusstoRseite bildet.

Strémungspfadstruktur fir eine Vakuumpumpe
nach einem der Anspriiche 1 bis 5, bei welcher der
Leitungsmechanismus (64, 65) ein Saugleitungs-
mechanismus (65) ist, der einen Gasstrdmungs-
pfad auf eine Saugseite bildet.

Strémungspfadstruktur fir eine Vakuumpumpe
nach einem der Anspriiche 1 bis 7, bei welcher die
Vakuumpumpe eine Vakuumpumpe ist, in welcher
eine Mehrzahl von Drehwellen (191, 201) parallel
zueinander vorgesehen sind, in welcher Rotoren
(23, 32) als Gasférdermechanismus an jeder der
Mehrzahl rotierender Wellen vorgesehen sind, wo-
bei die Rotoren an den Drehwellen, die benachbart
zueinander sind, miteinander kAmmen, und in wel-
cher eine Mehrzahl von Pumpenkammern (66, 67,
68, 69, 70) oder eine einzelne Pumpenkammer vor-
gesehen sind bzw. ist, in denen die Rotoren, die in
einem miteinander kAmmenden Zustand sind, als
Satz aufgenommen sind.

Revendications

Structure de voie de passage pour une pompe a
vide, dans laquelle un mécanisme de délivrance de
gaz, prévu dans une chambre de travail, est action-
né, en se fondant sur la rotation d'un arbre rotatif
(191, 201), de telle fagon que du gaz est délivre,
grace au fonctionnement dudit corps délivrant du
gaz, afin de fournir ainsi une aspiration, ladite struc-
ture de voie de passage comprenant :

un mécanisme de tuyauterie (64, 65) consti-
tuant une voie de passage de gaz pour ledit gaz
et étant raccordé a un boitier (12) d'un corps
principal de ladite pompe a vide (11), de telle
maniére qu'il communique avec ladite chambre
de travail (66, 67, 68, 69, 70),

un soufflet (421, 591) constituant au moins une
partie dudit mécanisme de tuyauterie ; carac-
térisée par:

un couvercle (47), intégré dans ledit corps
principal de ladite pompe a vide, et congu
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pour étre fixé au dit mécanisme de tuyau-
terie (64, 65),

dans laquelle ledit soufflet (421, 591) est intégré
dans ledit couvercle (47).

Structure de voie de passage pour une pompe a
vide, telle que définie dans la revendication 1, dans
laquelle ledit soufflet est disposé de telle maniére
qu'il est incliné par rapport a l'arbre rotatif (191,
201).

Structure de voie de passage pour une pompe a
vide, telle que définie dans la revendication 1, dans
laquelle ledit mécanisme de tuyauterie est disposé
linéairement le long d'une surface de paroi externe
dudit boitier (12) dudit corps principal de ladite pom-
pe a vide.

Structure de voie de passage pour une pompe a
vide, telle que définie dans la revendication 1, dans
laquelle ledit mécanisme de tuyauterie est sensible-
ment parallele au dit arbre rotatif.

Structure de voie de passage pour une pompe a
vide, telle que définie dans I'une quelconque des
revendications 1 a 4, dans laquelle un trou traver-
sant (471, 472) est formé dans ledit couvercle (47),
et ledit mécanisme de tuyauterie (64, 65) passe a
travers ledit trou traversant, et dans laquelle un mé-
canisme de joint étanche (62, 63) est disposé pour
étre réuni au dit mécanisme de tuyauterie et au dit
couvercle, afin d'établir une étanchéité entre I'inté-
rieur et I'extérieur dudit couvercle.

Structure de voie de passage pour une pompe a
vide, telle que définie dans I'une quelconque des
revendications 1 a 5, dans laquelle ledit mécanisme
de tuyauterie (64, 65) est un mécanisme de tuyau-
terie de refoulement (64) constituant une voie de
passage de gaz, sur un cOté de refoulement.

Structure de voie de passage pour une pompe a
vide, telle que définie dans l'une quelconque des
revendications 1 a 5, dans laquelle ledit mécanisme
de tuyauterie (64, 65) est un mécanisme de tuyau-
terie d'aspiration (65) constituant une voie de pas-
sage de gaz, sur un coté d'aspiration.

Structure de voie de passage pour une pompe a
vide, telle que définie dans I'une quelconque des
revendications 1 a 7, dans laquelle ladite pompe a
vide est une pompe a vide dans laquelle une plura-
lité desdits arbres rotatifs (191, 201) sont disposés
parallélement les uns aux autres, dans laquelle des
rotors (23, 32), en tant que ledit mécanisme déli-
vrant du gaz, sont disposés sur chacun de la plura-
lité d'arbres rotatifs, dans laquelle lesdits rotors pla-
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cés sur lesdits arbres rotatifs qui sont adjacents les
uns aux autres, sont prévus pour s'engrener les uns
avec les autres, et dans laquelle une pluralité de
chambres de travail (66, 67, 68, 69, 70) ou une seu-
le chambre de travail, est (sont) fournie(s), dans la-
quelle (lesquelles) lesdits rotors se trouvent dans
un état

dans lequel lesdits rotors, qui s'engrénent les uns
avec les autres, sont logés en tant qu'ensemble.
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