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VACUUM PUMP HAVING A SILENCER SUMMARY 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

a [ 0001 ] This application is a continuation of U.S. applica 
tion Ser . No. 16 / 088,755 filed Sep. 26 , 2018 , now allowed , 
which is a national stage of International Application PCT / 
EP2017 / 056290 filed Mar. 16 , 2017 , which claims benefit of 
German Application 20 2016 001 950.4 filed Mar. 30 , 2016 , 
the entire contents of all of which are incorporated herein by 
reference . 

BACKGROUND 

1. Field of the Disclosure 

[ 0002 ] The disclosure relates to a vacuum pump , in par 
ticular a two - shaft vacuum pump , such as a claw vacuum 
pump or a Roots vacuum pump , for example . 

2. Description of Related Art 

[ 0003 ] Such vacuum pumps comprise a pump housing 
which defines a suction chamber . The suction chamber has 
connected thereto a gas inlet as well as a gas outlet . Inside 
the suction chamber rotor elements are arranged , wherein in 
the case of claw pumps or Roots pumps and the like they are 
rotor elements which are arranged on two shafts . The two 
shafts are respectively supported in the pump housing . The 
vacuum pump is in particular configured as a multi - stage 
vacuum pump . Depending on the requirement , it is common 
practice to connect one of the last stages with an inlet duct 
for the inlet of gas ballast . Here , air with an atmospheric 
pressure or another gas can be used as the gas ballast , for 
example . 
[ 0004 ] In particular in the case of pre - vacuum pumps with 
high shaft speeds loud noises occur when pumping against 
the atmosphere . For silencing the noises , it is common 
practice to connect an external silencer to the gas outlet . 
Even when an inlet duct for gas ballast is provided , loud 
noises occur when the gas ballast is opened against the 
atmosphere . For silencing this sound , it is common practice 
to also provide an external silencer at the gas ballast inlet . 
Silencers which are connected to the vacuum pump fre 
quently comprise a silencing material arranged in the 
silencer . In the case of moisture , that is in particular when 
wet gases are pumped , this is disadvantageous in that the 
moisture accumulates in the silencer and may damage it and 
long drying time are required . The liquid absorption may 
possibly lead to a loss or at least a deterioration of the 
silencing effect . Further , contaminants may deposit in such 
an absorption material , wherein cleaning of the silencer is a 
complex process . 
[ 0005 ] In particular when vacuum pumps are used in a 
laboratory or other fields where persons work , it is required 
to silence the occurring noises . Here , provision of external 
silencers is , however , disadvantageous in that they require 
additional space . This is in particular disadvantageous in 
laboratories and the like . 

[ 0006 ] It is an object of the disclosure to develop a vacuum 
pump where silencing can be realized in a simple and 
space - saving manner . 

[ 0007 ] The silenced vacuum pumps according to the dis 
closure are in particular pre - vacuum pumps delivering 
against the atmosphere . In particular , they are two - shaft 
vacuum pumps , such as claw pumps or Roots pumps . 
[ 0008 ] The vacuum pump comprises a suction chamber 
arranged in a pump housing . The suction chamber has 
connected thereto a gas inlet and a gas outlet . Inside the 
suction chamber rotor elements are arranged , wherein , pref 
erably , these rotor elements are held by two shafts which are 
supported in the pump housing . Preferably , in the direction 
of delivery a plurality of rotor elements , in particular rotor 
element pairs , are arranged one behind the other such that a 
plurality of successive pump stages are formed . The vacuum 
pump according to the disclosure may be a vacuum pump 
with or without an inlet duct for gas ballast . If an inlet duct 
for gas ballast is provided , it preferably leads to the atmo 
sphere such that ambient air is used as gas ballast . Likewise , 
depending on the field of application another gas may be 
used as gas ballast such that the gas ballast is connected to 
a corresponding gas supply system . The inlet duct for gas 
ballast is usually connected to one of the last pump stages . 
[ 0009 ] According to a first preferred embodiment of the 
disclosure , the loud and possibly high - frequency noises 
occurring when gas ballast is used are silenced . For this 
purpose , between duct sections of the inlet duct at least one 
sound expansion space is arranged , in particular integrated 
into the pump housing . By providing at least one such sound 
expansion space the silencing is performed according to the 
principle of an expansion silencer . 
[ 0010 ] According to a second preferred embodiment , 
which is an independent disclosure , a vacuum pump , which 
may not comprise an inlet duct for gas ballast or where such 
an inlet is not provided with at least one sound expansion 
space , is proposed where the gas outlet of in particular the 
last pump stage has connected thereto a discharge duct . 
Preferably , the discharge duct has connected thereto an 
exhaust pipe through which the gas is delivered into the 
atmosphere or an evacuation means . For silencing purposes , 
between duct sections of the discharge duct at least one 
sound expansion space is provided which is integrated into 
the pump housing . 
[ 0011 ] Another preferred embodiment of the vacuum 
pump is a combination of the two embodiments set forth 
above . In such a vacuum pump thus an inlet duct for gas 
ballast having at least one sound expansion space on the one 
hand , and a discharge duct having at least one sound 
expansion space are provided . 
[ 0012 ] In all embodiments described above it is particu 
larly preferred that the at least one sound expansion space in 
integrated into the pump housing such that the at least one 
sound expansion space is arranged in a housing cover and / or 
a housing side wall . Preferably , the at least one sound 
expansion space is arranged both in the housing cover and 
in the side wall to which the housing cover is mounted . This 
offers the advantage that by simply removing the housing 
cover the at least one sound expansion space is easily 
accessible and can thus be cleaned in a simple manner . 
Further , large expansion spaces can thus be realized in a 
simple manner . 
[ 0013 ] According to a preferred aspect of the disclosure , 
the at least one sound expansion space is configured such 
that at an inlet opening of the sound expansion space a 
multiple increase of the cross - section as compared with the 
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possible to arrange the sound expansion spaces according to 
the disclosure in the inlets or outlets of intermediate stages . 
Further , the corresponding arrangement may be used for 
exhaust flushing . In addition , handling and placing into 
operation are simple . 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0020 ] Hereunder the disclosure is elucidated in detail on 
the basis of preferred embodiments with reference to the 
accompanying drawings in which : 
[ 0021 ] FIG . 1 shows a schematic sectional view of an 
embodiment according to the disclosure of a vacuum pump 
having a gas ballast inlet , 
[ 0022 ] FIG . 2 shows a schematic sectional view of a 
vacuum pump having sound expansions spaces , which are 
arranged according to the disclosure , in the discharge duct , 
[ 0023 ] FIG . 3 shows a perspective schematic sectional 
view where silencers are provided both in the discharge duct 
and the inlet duct for gas ballast , 
[ 0024 ] FIG . 4 shows a perspective view of an alternative 
embodiment essentially corresponding to FIG . 3 , and 
[ 0025 ] FIGS . 5 to 7 show schematic diagrammatic 
sketches of alternative configurations of sound expansion 
spaces for silencing purposes . 

DETAILED DESCRIPTION 

duct section is realized . In particular , it is preferred that an 
increase of the cross - section by a multiple as compared with 
the cross - section of the duct section is realized . Thereby , a 
good silencing effect can be achieved . 
[ 0014 ] According to another preferred embodiment of the 
silencers arranged in the inlet duct for gas ballast and / or in 
the discharge duct for the delivered medium sound expan 
sion spaces are provided . Here , in the inlet duct for the gas 
ballast at least two and / or in the discharge duct for the gas 
at least two sound expansion spaces can be arranged . Pref 
erably , they are arranged one behind the other and in series , 
respectively , in the direction of flow . In addition , it is 
preferred that the shape and / or the volume of the sound 
expansion spaces correspondingly arranged one behind the 
other are essentially completely identical . 
[ 0015 ] According to another preferred embodiment of the 
sound expansion spaces an inlet and an outlet opening of a 
sound expansion space , in particular all sound expansion 
spaces , if a plurality of such spaces are provided , are 
arranged in a staggered manner relative to each other . In 
particular , the staggered arrangement is selected such that , as 
seen in the direction of flow , the inlet opening and the outlet 
opening do not overlap each other . It is further preferred that 
both a horizontal and a vertical staggered arrangement are 
provided . 
[ 0016 ] According to another preferred aspect of the at 
least one sound expansion space a pipe section is provided . 
For example , the pipe section is connected with an inlet of 
the sound expansion space and projects into the latter . In 
particular , the pipe section has the same diameter as the 
corresponding duct section . Thereby , further silencing can 
be achieved . Preferably , both the inlet opening and the outlet 
opening have respectively connected thereto a pipe section 
which projects into the corresponding sound expansion 
space . 
[ 0017 ] In addition to the good silencing effect in particular 
realized by the preferred embodiments both at the inlet of the 
gas ballast and in the discharge duct of the gas to be 
delivered , the configuration of the silencers according to the 
disclosure is advantageous with regard to the gas ballast 
inlet in that a rotary valve of a simple configuration can be 
provided . This is in particular advantageous when the gas 
ballast inlet leads to the atmosphere . This valve may even be 
omitted . 
[ 0018 ] Due to the integration of at least one sound expan 
sion space , which is connected to the outlet duct , into the 
pump housing according to the disclosure , a silenced 
vacuum pump requiring little installation space can be 
realized . The same applies to a vacuum pump where instead 
of or additionally corresponding silencers are connected to 
the inlet duct of the gas ballast . 
[ 0019 ] With the aid of the vacuum pump according to the 
disclosure it is in particular possible to taken in gas ballast 
directly from the atmosphere without producing much noise . 
In particular , in the preferred embodiments of the preferably 
several sound expansion spaces small gas flow losses at 
small pressure losses can be realized . In particular , provision 
of a housing cover in which at least a portion of the sound 
expansion space is arranged offers the advantage that they 
are not easily contaminated and are easy to clean since in 
particular no narrow ducts or porous materials are used . The 
sound expansion spaces configured according to the disclo 
sure and provided for silencing purposes may also be used 
for connection to hermetically sealed pumps . Likewise , it is 

[ 0026 ] In FIG . 1 a vacuum pump having a pump housing 
10 is schematically shown . In the pump housing 10 a suction 
chamber 22 is configured for forming a plurality of stages 
12 , 14 , 16 , 18 , 20. The illustrated exemplary embodiment is 
a claw pump , for example , wherein per stage one rotor 
element 24 is arranged in the suction chamber 22. The rotor 
elements 24 are held by a common shaft 26 which is in 
particular supported in the housing 10. Per pump stage 12 , 
14 , 16 , 18 , 20 the rotor elements 24 cooperate with a 
respective further rotor element not shown , wherein these 
are held by a second shaft . 
[ 0027 ] In FIG . 1 the gas is delivered from the left to the 
right , wherein the gas is taken in through a gas inlet 28 and 
discharged via a gas outlet 30 . 
[ 0028 ] The last but one pump stage 14 in the exemplary 
embodiment has connected thereto an inlet duct 32 for 
feeding gas ballast . The inlet duct 32 comprises a duct 
section 34 configured as a bore in the housing 10. Further , 
the inlet duct comprises in a housing cover 36 connected to 
the housing 10 duct sections 38 , 40 configured as grooves 
and another duct section 42 configured as a bore . 
[ 0029 ] Between two duct sections 38 , 40 and 40 , 42 , 
respectively , a respective sound expansion space 44 is 
provided . In the illustrated exemplary embodiment , the 
sound expansion space is partly provided in the housing 
cover 36 and partly in the housing 10. Thus the sound 
expansion spaces 44 are easy to clean by removing the 
housing cover 36 . 
[ 0030 ] In the exemplary embodiment illustrated in FIG . 1 , 
the duct section 42 of the inlet duct 32 has connected thereto 
an inlet valve 45 for gas ballast . This is a valve having a 
rotatable valve body 46 for opening and closing valve inlet 
ducts 48 . 
[ 0031 ] The sectional view shown in FIG . 2 also illustrates 
the vacuum pump shown in FIG . 1 according to a preferred 
embodiment , wherein a different sectional plane is selected 
that , relative to the sectional plane illustrated in FIG . 1 , lies 
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in front of or behind the latter . The portion of the vacuum 
pump illustrated in FIG . 2 is the outlet . Here , the discharge 
duct 30 comprises a duct section 50 arranged as a bore in the 
housing 10. A groove arranged in the housing cover 36 and 
forming another duct section 52 adjoins the duct section 30 . 
A sound expansion space 44 adjoins the former in the 
direction of flow in accordance with the configuration of the 
inlet duct of FIG . 1 , which sound expansion space is 
connected to a duct section 54 configured as a groove in the 
cover 36. Another sound expansion space 44 adjoins said 
duct section , which sound expansion space is then connected 
to another duct section 56. The duct section 56 enters the 
exhaust pipe 58 or is connected therewith . 
[ 0032 ] The sound expansion spaces 44 which are arranged 
in the discharge duct 30 and between the corresponding duct 
sections 52 , 54 , 56 , respectively , are configured in accor 
dance with the sound expansion spaces 44 of the inlet duct 
( FIG . 1 ) . 
[ 0033 ] FIG . 3 shows a schematic perspective view of the 
housing cover 36 , wherein an upper side 60 of the housing 
cover 36 abuts on a lower side 62 of the pump housing 10 
in the assembled state ( FIGS . 1 and 2 ) . As can in particular 
be seen in FIG . 3 , in the illustrated exemplary embodiment 
the sound expansion spaces 44 are of identical configuration . 
The sound expansion spaces 44 respectively comprise a 
circular cross - section , wherein a bottom side is rounded in 
the edge area . In addition , from the exemplary embodiment 
illustrated in FIG . 3 it can be seen that the individual duct 
sections 38 , 40 , 42 and 52 , 54 , 56 , respectively , are arranged 
in a horizontally and vertically staggered manner . This 
staggered arrangement improves the silencing effect . The 
sound waves entering a sound expansion space 44 cannot 
directly travel into the opposite duct section due to the 
staggered arrangement . 
[ 0034 ] For further improvement of the silencing effect it is 
possible , as illustrated in FIG . 4 , to connect to the duct 
sections 38 , 40 , 42 and 52 , 54 , 56 , respectively , pipe sections 
64 which respectively project into a sound expansion space 
44 . 
[ 0035 ] In FIGS . 5 to 7 further possible embodiments of 
sound expansion spaces 44 of different configurations are 
diagrammatically illustrated . The corresponding sound 
expansion spaces 44 , which may be more than two series 
connected sound expansion spaces 44 , can be arranged for 
silencing purposes both for the inlet of the gas ballast and for 
the outlet of the gas . Here , it is particularly advantageous to 
provide the sound expansion spaces with additional bosses 
or protrusions 66 , as illustrated in FIGS . 5 and 6 , since 
thereby a further silencing effect is possible . It is also 
preferred that the gas flowing into and / or out of a sound 
expansion space 44 is guided through a pipe section 64 . 
What is claimed is : 
1. A two - shaft vacuum pump , comprising : 
a pump housing defining a suction chamber and having a 

gas inlet and a gas outlet , 
rotor elements arranged in said suction chamber for 

forming a plurality of successive pump stages , 
a discharge duct connected to said gas outlet , and 
at least one sound expansion space arranged between duct 

sections of said discharge duct , the at least one sound 
expansion space being partially integrated into said 
pump housing and partially integrated into a removable 
pump housing cover , the at least one sound expansion 
space having at least one change in cross - section . 

2. The vacuum pump according to claim 1 , further com 
prising : 

an inlet duct for gas ballast connected to one of said pump 
stages , and 

at least one second sound expansion space arranged 
between duct sections of said inlet duct , the at least one 
second sound expansion space being partially inte 
grated into said pump housing and partially integrated 
into the removable pump housing cover , the at least one 
second sound expansion space having at least one 
change in cross - section . 

3. The vacuum pump according to claim 2 , wherein in the 
inlet duct at least two identically configured sound expan 
sion spaces and in the outlet duct at least two identically 
configured second sound expansion spaces are arranged . 

4. The vacuum pump according to claim 1 , wherein at an 
inlet opening of the at least one sound expansion space a 
multiple increase of the cross - section is realized . 

5. The vacuum pump according to claim 1 , wherein two 
identically configured sound expansion spaces are arranged 
one behind the other in the direction of flow . 

6. The vacuum pump according to claim 1 , wherein an 
inlet opening and an outlet opening of the at least one sound 
expansion space are arranged in a staggered manner relative 
to each other . 

7. The vacuum pump according to claim 1 , further com 
prising a gas ballast inlet which is open against the atmo 
sphere or a rotary valve which is provided at the gas ballast 
inlet . 

8. The vacuum pump according to claim 1 , further com 
prising at least one duct section has connected thereto a pipe 
section projecting into the at least one sound expansion 
space . 

9. A two - shaft vacuum pump , comprising : 
a pump housing a gas inlet and a gas outlet ; 
pump housing cover removably secured to the pump 

housing to define a suction chamber therein ; 
rotor elements arranged in the suction chamber and form 

ing a plurality of successive pump stages ; 
a discharge duct connected to said gas outlet ; and 
a first sound expansion space defined by a change in 

cross - section of the discharge duct , the first sound 
expansion space being partially integrated into the 
pump housing and partially integrated into the pump 
housing cover . 

10. The vacuum pump according to claim 9 , further 
comprising a second sound expansion space defined by 
another change in cross - section of the discharge duct . 

11. The vacuum pump according to claim 10 , wherein the 
second sound expansion space is partially integrated into the 
pump housing and partially integrated into the 
ing cover . 

12. The vacuum pump according to claim 10 , wherein the 
first and second sound expansion spaces are identically 
configured . 

13. The vacuum pump according to claim 12 , wherein the 
first and second sound expansion spaces are arranged one 
behind the other in a direction of flow . 

14. The vacuum pump according to claim 9 , wherein the 
first sound expansion space has an inlet opening with 
multiple changes of the cross - section . 

15. The vacuum pump according to claim 9 , further 
comprising : 

pump hous 
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an inlet duct connected to one of the plurality of succes 
sive pump stages ; and 

a third sound expansion space defined by a change in 
cross - section of the inlet duct , the third sound expan 
sion space being partially integrated into the pump 
housing and partially integrated into the removable 
pump housing cover . 

16. The vacuum pump according to claim 15 , further 
comprising a fourth sound expansion space defined by 
another change in cross - section of the discharge duct . 

17. The vacuum pump according to claim 16 , wherein the 
second sound expansion space is partially integrated into the 
pump housing and partially integrated into the pump hous 
ing cover . 

18. The vacuum pump according to claim 16 , wherein the 
third and fourth sound expansion spaces are identically 
configured . 
19. The vacuum pump according to claim 15 , wherein the 

third sound expansion space has an inlet opening with 
multiple changes of the cross - section . 


