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Agil enT RoTARy VAne PuMPS TyPiCAl  APPl iCATionS

Analytical Instruments  
and Mass Spectrometry
R�tar� Va�� P�mps ar� th� m�st c�mm�� pr�mar� 
vac��m p�mps �s�� �� gC-MS, l C-MS, iCP-MS, a�� 
MAl di-ToF i�str�m��ts.
gC-MS t�p�ca��� �s�s ��r sma���st p�mp, th� dS42; th� 
p�mp �s ������ t� r���h th� s�st�m a�� back th� h��h 
vac��m T�rb� �r d�ff�s��� p�mp.
l C-MS a�� iCP-MS �s� a m����m capac�t� p�mp �� th� 
sample�injection/ system�interface,�typically�a�DS402�or�a�
dS602, a�� a sma���r p�mp t� back th� s�st�m T�rb� p�mps.
MAl di-ToF ��p������ �� s�st�m s�z�, �s�s th� dS102 t� 
th� dS602 as r���h��� �r ��t�rfac� p�mps.
n�wa�a�s h��h-��� ��str�m��ts, s�ch as l C-MS a�� 
iCP-MS, ca� tak� a�va�ta�� �f th� b���f�ts �f HS 452, 
HS 652 a�� MS 40+:

•�Large�pumping�capacity
•�Consistent�worldwide�performance�thanks�to�universal�

v��ta�� a�� fr�q���c�
•�Single�phase
•�Low�power�requirements�and�start�up�current
•�Remote�control�and�diagnostic
•�Adjustable�performance,�low�noise
•�Green�technology

Electron Microscopes
Sma�� p�mps, t�p�ca��� th� dS202 a�� th� dS302, 
ar� st��� �s�� �� c�mp�t�t��� w�th �r� p�mps t� r���h 
th� s�st�m a�� th� h��h vac��m T�rb� �r d�ff�s��� p�mp.
condensable vapor.

Leak Detection
Pumps in the DS102, DS202 and DS302 range are 
typically used to back the Helium Mass Spectrometer Turbo 
or Diffusion pump.
The roughing pump is usually bigger, typically up to the 
DS402/ DS602, and can still be installed on the Leak Detector 
itself, while bigger pumps can be used to pump down high 
throughput Leak Detection systems.

ICP-MS. Photo courtesy Agilent Scientific Instruments.
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Industrial Vacuum Processes
Vac��m c�at���s, M�ta���r�� Vac��m F�r�ac�s, l amps a�� 
TV T�b� ma��fact�r�, St�r���z�rs, Fr��z� dr��rs, g��v� B�x�s, 
H��h Sp��� C��tr�f���s, a�� F��wh���s (f�r ���r�� st�ra��) 
r�pr�s��t th� ma�� i���str�a� app��cat���s f�r d�a� Sta�� 
R�tar� Va�� p�mps. i� th� f�rst f��r f����s �f app��cat��� 
th� R�tar� P�mps ar� �s�� as r���h��� a�� back��� p�mps 
f�r H��h Vac��m T�rb� �r d�ff�s��� p�mps, wh��� �� th� 
�th�rs th� R�tar� P�mps ar� t�p�ca��� th� ���� vac��m p�mps 
�� th� s�st�m.

High Energy Physics and Research 
Laboratories
i� th�s� app��cat���s th� R�tar� Va�� p�mps ar� ma���� �s�� 
�� c�mb��at��� w�th T�rb� p�mps. Th� c�mb��at��� �s 
t�p�ca��� �s�� t� r���h a�� p�mp H��h Vac��m �xp�r�m��ta� 
chamb�rs �r t� start i�� P�mps �� ��tra h��h vac��m s�st�ms.

Freeze Drying equipment. Distillation apparatus. Photo courtesy University of Torino, Italy.

OLED-Lab. Photo courtesy PNNL.
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DS 42 - Pump Speed Curve

Dual Stage Rotary Vane Pump  Part Number
DS 42 120V-60Hz  9499308
DS 42 220-240V - 50/ 60Hz  9499309

 
Power cable not available. 
The correct cable for electrical wiring is a three wires (Ph+N+Earth) 
cable. The wire section has to be at least 1 mm2 (AWG17), and the 
cable external diameter has to be between 7 mm to 12 mm.

Oil and Accessories  Part Number
Rotary vane fluid, DS31 type, 0.5 liter  9499305
Oil mist eliminator KF16  9499388
Oil mist eliminator 3/ 4 G  9499387
DS 42 filter cartridge (pkg. of 2)  9499386
Oil drain extension  9499375
NW 16 centering ring Viton  KC16AV
NW 16 aluminum clamp  KQ16AWP

Ordering Information

DS 42 - Pump Speed Curve

50 Hz 60 Hz
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DS 102 - Pump Speed Curve

Ordering Information

Dual Stage Rotary Vane Pump  Part Number
DS 102 with 1 phase worldwide motor*  9499315

* 1 phase motors (100-120 /  200-230) V ±10%, 50/ 60 Hz.
All motors comply with CE and UL/ CSA standards.

Minor Maintenance Kit  Part Number
Contains all the valves, O-rings and seals  
to refurbish the pump to vacuum integrity  9499370

Major Maintenance Kit  Part Number
Includes all the items of the minor kit plus the vanes 9499380

Oil and Accessories  Part Number
Rotary vane fluid, DS19 type, 1 liter  9499390
Rotary vane fluid, DS19 type, 1 liter (USA)*  K7516301
Rotary vane fluid, DS19 type, 1 gallon (USA)  K7516302
Oil mist eliminator  9499395
Oil mist replacement cartridge (pkg. of 2)  9499394
NW 25 oil exhaust filter  9499392
NW 25 oil exhaust replacement cartridge  9499342
Oil return kit  9499376
Oil drain extension  9499375
European plug power cable 2 meters 1 ph  9499396
USA plug power cable 2 meters 1 ph  9499397
UK plug power cable 2 meters 1 ph  9499398
NW 25 centering ring Viton  KC25AV
NW 25 aluminum clamp  KQ25AWP

* When these pumps are used in Leak Detectors applications, we 
recommend the use of Rotary Vane Fluid (Elite-Z mechanical),  
P/ N 695409005 as it features a lower vapor pressure.
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DS 202 - Pump Speed Curve

Ordering Information

Dual Stage Rotary Vane Pump Part Number
DS 202 with 1 phase worldwide motor* 9499320

* 1 phase motors (100-120 /  200-230) V ±10%, 50/ 60 Hz.
All motors comply with CE and UL/ CSA standards.

Minor Maintenance Kit Part Number
Contains all the valves, O-rings and seals  
to refurbish the pump to vacuum integrity 9499370

Major Maintenance Kit Part Number
Includes all the items of the minor kit plus the vanes 9499381

Oil and Accessories  Part Number
Rotary vane fluid, DS19 type, 1 liter  9499390
Rotary vane fluid, DS19 type, 1 liter (USA)*  K7516301
Rotary vane fluid, DS19 type, 1 gallon (USA)  K7516302
Oil mist eliminator  9499395
Oil mist replacement cartridge (pkg. of 2)  9499394
NW 25 oil exhaust filter  9499392
NW 25 oil exhaust replacement cartridge  9499342
Oil return kit  9499376
Oil drain extension  9499375
European plug power cable 2 meters 1 ph  9499396
USA plug power cable 2 meters 1 ph  9499397
UK plug power cable 2 meters 1 ph  9499398
NW 25 centering ring Viton  KC25AV
NW 25 aluminum clamp  KQ25AWP

* When these pumps are used in Leak Detectors applications, we 
recommend the use of Rotary Vane Fluid (Elite-Z mechanical),  
P/ N 695409005 as it features a lower vapor pressure.
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DS 302 - Pump Speed Curve

Ordering Information

Dual Stage Rotary Vane Pump  Part Number
DS 302 with 1 phase worldwide motor* 9499325

* 1 phase motors (100-120 /  200-230) V ±10%, 50/ 60 Hz.
All motors comply with CE and UL/ CSA standards.

Minor Maintenance Kit  Part Number
Contains all the valves, O-rings and seals  
to refurbish the pump to vacuum integrity 9499370

Major Maintenance Kit  Part Number
Includes all the items of the minor kit plus the vanes 9499381

Oil and Accessories  Part Number
Rotary vane fluid, DS19 type, 1 liter  9499390
Rotary vane fluid, DS19 type, 1 liter (USA)*  K7516301
Rotary vane fluid, DS19 type, 1 gallon (USA)  K7516302
Oil mist eliminator  9499395
Oil mist replacement cartridge (pkg. of 2)  9499394
NW 25 oil exhaust filter  9499392
NW 25 oil exhaust replacement cartridge  9499342
Oil return kit  9499376
Oil drain extension  9499375
European plug power cable 2 meters 1 ph  9499396
USA plug power cable 2 meters 1 ph  9499397
UK plug power cable 2 meters 1 ph  9499398
NW 25 centering ring Viton  KC25AV
NW 25 aluminum clamp  KQ25AWP

* When these pumps are used in Leak Detectors applications, we 
recommend the use of Rotary Vane Fluid (Elite-Z mechanical),  
P/ N 695409005 as it features a lower vapor pressure.





17

R
ot

ar
y 

Va
ne

 
Pu

m
ps

RoTARy VANE PumPs

Pressure (mbar)

100

0.1

10-3 10-2 10-1 1 101 102

1

10

Ef
fe

ct
iv

e 
Pu

m
pi

ng
 S

pe
ed

 (m
3 /

h)
 5

0 
H

z

DS 402 - Pump Speed Curve

Ordering Information

Dual Stage Rotary Vane Pump  Part Number
DS 402 with 1 phase worldwide motor* 9499330
DS 402 with 3 phase worldwide motor** 9499331
* 1 phase motors (100-120 /  200-230) V ±10%, 50/ 60 Hz.
**  3 phase motors (200-220 /  380-415) V ±10% at 50 Hz or  

 (200-230 /  460) V ±10% at 60 Hz.
All motors comply with CE and UL/ CSA standards.

Minor Maintenance Kit  Part Number
Contains all the valves, O-rings and seals  
to refurbish the pump to vacuum integrity 9499371

Major Maintenance Kit  Part Number
Includes all the items of the minor kit plus the vanes 9499382

Oil and Accessories  Part Number
Rotary vane fluid, DS19 type, 1 liter  9499390
Rotary vane fluid, DS19 type, 1 liter (USA)*  K7516301
Rotary vane fluid, DS19 type, 1 gallon (USA)  K7516302
Oil mist eliminator  9499395
Oil mist replacement cartridge (pkg. of 2)  9499394
NW 25 oil exhaust filter  9499392
NW 25 oil exhaust replacement cartridge  9499342
Oil return kit  9499376
Oil drain extension  9499375
European plug power cable 2 meters 1 ph  9499396
USA plug power cable 2 meters 1 ph  9499397
UK plug power cable 2 meters 1 ph  9499398
NW 25 centering ring Viton  KC25AV
NW 25 aluminum clamp  KQ25AWP

* When these pumps are used in Leak Detectors applications, we 
recommend the use of Rotary Vane Fluid (Elite-Z mechanical),  
P/ N 695409005 as it features a lower vapor pressure.
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DS 602 - Pump Speed Curve

Ordering Information

Dual Stage Rotary Vane Pump  Part Number
DS 602 with 1 phase worldwide motor* 9499335
DS 602 with 3 phase worldwide motor** 9499336
* 1 phase motors (100-120 /  200-230) V ±10%, 50/ 60 Hz.
**  3 phase motors (200-220 /  380-415) V ±10% at 50 Hz or  

 (200-230 /  460) V ±10% at 60 Hz.
All motors comply with CE and UL/ CSA standards.

Minor Maintenance Kit  Part Number
Contains all the valves, O-rings and seals  
to refurbish the pump to vacuum integrity 9499371

Major Maintenance Kit  Part Number
Includes all the items of the minor kit plus the vanes 9499382

Oil and Accessories  Part Number
Rotary vane fluid, DS19 type, 1 liter  9499390
Rotary vane fluid, DS19 type, 1 liter (USA)*  K7516301
Rotary vane fluid, DS19 type, 1 gallon (USA)  K7516302
Oil mist eliminator  9499395
Oil mist replacement cartridge (pkg. of 2)  9499394
NW 25 oil exhaust filter  9499392
NW 25 oil exhaust replacement cartridge  9499342
Oil return kit  9499376
Oil drain extension  9499375
European plug power cable 2 meters 1 ph  9499396
USA plug power cable 2 meters 1 ph  9499397
UK plug power cable 2 meters 1 ph  9499398
NW 25 centering ring Viton  KC25AV
NW 25 aluminum clamp  KQ25AWP

* When these pumps are used in Leak Detectors applications, we 
recommend the use of Rotary Vane Fluid (Elite-Z mechanical),  
P/ N 695409005 as it features a lower vapor pressure.
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HS 452 - Pump Speed Curve HS 452 - Pump Down Curve

Application Note 

Ordering Information

Pump  Part Number
HS 452 Smart Pump 1 phase worldwide motor 9499360
IP44 accessory connector Kit  9499367

Accessories  Part Number
NW25 oil exhaust filter 9499392
Oil return kit 9499376
Oil drain extension 9499375
Rotary vane fluid, DS19 type, 1 liter 9499390
European plug power cable 2 meters 1 ph 9499396
USA plug power cable 2 meters 1 ph 9499397
UK plug power cable 2 meters 1 ph 9499398
Minor maintenance kit 9499371
Major maintenance kit 9499382

Steady state high gas load applications exploit the major 
benefits of the smart technologies. When operated at 
pressures lower than the auto-tuning pressure, the HS 452 and 
HS 652 outperform the equivalent traditional DS 402 and DS 
602 pumps by 10% at 60 Hz and by 30% at 50 Hz.
The Smart Pumps can run below auto-tuning pressure at their 
full speed of 2000 rpm. As shown in the pumping speed curve 

at top right, the HS 452 has an auto-tuning pressure of 100 
mbar while the HS 652 has an auto-tuning pressure of 40 mbar.
Despite the lower power requirements of 780 W max, the 
Smart Pumps deliver good performance in the roughing phase. 
Fast cycling or inrush applications need to be evaluated on a 
case by case basis with our application engineers.

* 200 liters chamber
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HS 652 - Pump Speed Curve HS 652 - Pump Down Curve

* 200 liters chamber

Ordering Information

Pump  Part Number
HS 652 Smart Pump 1 phase worldwide motor 9499365
IP44 accessory connector Kit  9499367

Accessories  Part Number
NW25 oil exhaust filter 9499392
Oil return kit 9499376
Oil drain extension 9499375
Rotary vane fluid, DS19 type, 1 liter 9499390
European plug power cable 2 meters 1 ph 9499396
USA plug power cable 2 meters 1 ph 9499397
UK plug power cable 2 meters 1 ph 9499398
Minor maintenance kit 9499371
Major maintenance kit 9499382

Application Note 
Steady state high gas load applications exploit the major 
benefits of the smart technologies. When operated at 
pressures lower than the auto-tuning pressure, the HS 452 
and HS 652 outperform the equivalent traditional DS402 and 
DS602 pumps by 10% at 60 Hz and by 30% at 50 Hz.
The Smart Pumps can run below auto-tuning pressure at their 
full speed of 2000 rpm. As shown in the pumping speed curve 

at top right, the HS 452 has an auto-tuning pressure of 100 
mbar while the HS 652 has an auto-tuning pressure of 40 mbar.
Despite the lower power requirements of 780 W max, the 
Smart Pumps deliver good performance in the roughing phase. 
Fast cycling or inrush applications need to be evaluated on a 
case by case basis with our application engineers.
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Ordering Information

Dual Stage Rotary Vane Pump  Part Number
MS 40+ RVP, 25KF Inlet Flange,  
with I/ O and RS232/ 485 Interface, 
without Oil Level Sensor  9499225
MS 40+ RVP, 40KF Inlet Flange, Full Optional 
with I/ O and RS232/ 485 Interface,  
with Oil Level Sensor  9499240
MS 40+ RVP, 40KF Inlet Flange, Base Version  9499241

Oil and Accessories  Part Number
MS 40+ Exhaust filter  9499201
MS 40+ 1 Litre Oil Tank  9499202
MS 40+ Maintenance Kit  9499203
Power cable EU  9499396
208Vac US Power cable  9499400
Power cable UK  9499398
Power cable IEC320  9499399
T-PLUS Navigator SW (w/ serial cable)  9699883
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MS 40+ Pump Speed Curve
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