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RS 100

Flow vs frequency 

RS 400 

Flow vs frequency 

Flow diagrams vs frequency 



10

RS 800

Flow vs frequency 

RS 2500 available soon

Example 
Flow meter: RS 400
Max processable input frequency of the downstream evaluating unit: 20 kHz
Max. operating flow: 140 l/min
Path 1: The diagram yields an IPf of 25

Path 2: 

13. Pulse Filtering
Oscillations in fluid systems manifest themselves through constant forward 
and backward movements of the liquid column, which is also detected by the 
rotor sensors and converted into proportional electronic pulses or edge se-
quences. Depending on the application, oscillations or vibrations can occur 
during the flow rest phases or discontinuous flows. The pulses generated du-
ring the osciallation phase can be incorrectly interpreted by the downstream 
evaluating unit or controller, which can be very distracting for the respective 
operating process. 

The signal filtering function of the internal electronics continuously offsets 
these generated edges during the rapid forward and backward movements 

of the rotor measuring unit. The signals at the channel outputs are also sup-
pressed at the same time until the internal offset is equalized or the initial 
position of the rotor measuring unit has been reached again (see Fig. 3). 

The user is able to set the degree of filtering in the form of partial volumes 
using rotary coding switches. 

Adjustable pulse filtering: 0Z, 0.25Z, 0.5Z, 0.75Z, 1.0Z, 1.25Z, 1.5Z, 1.75Z, 
2.0Z, 2.25Z, 2.5Z, 2.75, 3.0Z, 3.25Z, 3.5Z, 3.75Z (Z: gear unit)

IPF ≈ fmax  x  VmIPF1  x  60
            Qmax  x  1000

= 20.000      x  3,138 ml x     60 s     = 26,9 ≈ 25
	   140		           1000 ml 

1
s
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Fig. 3: Pulse filtering principle

Filter position RS 100X RS 400X RS 800X 

0 0 0 0

1 0,145375 0,7845 2,5

2 0,29075 1,569 5,0

3 0,436120 2,3535 7,5

4 0,5815 3,138 10,0

5 0,726875 3,9225 12,5

6 0,87225 4,707 15,0

7 1,017625 5,4915 17,5

8 1,163 6,276 20,0

9 1,308375 7,0605 22,5

10 (A) 1,45375 7,845 25,0

11 (B) 1,599120 8,6295 27,5

12 (C) 1,7445 9,414 30,0

13 (D) 1,889875 10,1985 32,5

14 (E) 2,03525 10,983 35,0

15 (F) 2,180625 11,7675 37,5

Table 4: Suppressed volume with pulse filtering activation [ml]

14. Programming the Preamplifier Electronics
The electronics elements are quickly and easily set. There are two rotary 
coding switches on the electronics (S3, S4), a jumper (B2), a switch (S2) 
and a key (S2).  With the rotary coding switches, the IPF and the degree of 
filtering are programmed.     

Fig. 4: Preamplifier electronics B2

S1

S2

S4

S3
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During initial startup, the switch S2 must first be set to the corresponding 
preferred direction of the flow. The positive flow direction of the RS flow 
meter system is specified in the top view of the 5-pin M12 connector. In this 
case, the switch S1 must be set to ON. For the opposite negative direction, 
the switch position is to be down and thus set to OFF. This setting ensures 
that the pulse filtering is activated in the right direction from the very begin-
ning after switching on the supply voltage.

Pin 5 of the M12 connector is either used for the separate direction signal 
or an error signal. This is set accordingly with the bridge B2. The figure 
above depicts the bridge attached to the middle and right pin of the 3-pin 
row of pins, which routes the separate zero signal to the third output. If the 
bridge is on the left and middle pin, the error signal in case of a fault is 
output. A description of the error states is found in the ”Alarm and Warning 
Messages“ chapter. 

Ten different interpolation factors can be set with the coding switch S3. The 
corresponding interpolation factors for the respective switch positions are 
listed in Table 3. This setting can be changed at any time while the system 
is running. Simply use a small screwdriver to adjust the rotary coding switch 
and then briefly press the S2 key for the acknowledgment. The new pulse 
rate is enabled a once.

The rotary coding switch for the pulse filtering has 16 switch settings. The 
degree of filtering is determined with quarter gear division increments. The 
corresponding suppressed partial volumes of the respective size are listed 
in Table 4. Changes can also be performed during operation and become 
active after pressing the S2 key.

The electronics is sensitive to electrostatic discharges. People making 	
adjustments to the electronics must first discharge their electrostatic charges 
using a grounded object.

Important:
People making adjustments to the electronics must first discharge their electrostatic 
charges using a grounded object.

15. Signaling LEDs
The signaling LEDs provide information about the corresponding status of the 
electronics. These include certain operating and fault states (see Figure 5).	

The three LEDs have a different combination of states for each signal. The 
LEDs signal either operating modes or alarms and warnings. Operating 
mode messages signal the respective mode that has been set.
Alarm and warning signals provide explicit information about overload, 
conditions that can negatively affect the measurement, or component er-
rors of the measuring system.

 
Fig. 5: Signaling LEDs of the preamplifier electronics

16. Operating Mode Messages

Mode Yellow 
LED

Green 
LED

Red 
LED 

Error output

Normal operation off on off off

Offset mode off Flashes off off

Table 5: Operating mode messages

GreenYellow Red
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Warning Yellow 
LED

Green 
LED

Red 
LED 

Error output

Offset adjustment 
necessary 1

Flashes on off off

Alarm Yellow 
LED

Green 
LED

Red 
LED  

Error output

Interpolator electronics 
errors 2

Flashes off Flashes Pulse

Error at pick-up 3 off on / off on on

Flow overload on off on on

max. frequency range 
exceeded 
(>100 kHz) 4

on on Flashes Pulse

Fluid temperature 
> 120°C 5

Flashes on Flashes Pulse

Table 6: Alarm and warning messages

17. Alarm and Warning Messages
The electronics of the RS flow meters can detect five events that could lead 
to measurement errors. In case of serious errors, the third output has a 
”high“ signal or a ”pulse“ signal if activated with the bridge B1. The diffe-
rent error causes can be determined with the states of the three LEDs.

The red LED is linked with the error output. Each active state of this LED or 
the error output signals an event that has negative effects on the measure-
ments.

Description of the Error Messages

1.	Offset adjustment necessary: The sensor and/or the preamplifier elec-	
	 tronics were replaced. A different size was set.

2.	Electronics errors: Defective component in interpolator circuit, unable to	
	 determine internal configuration values

3.	Pick-up errors: The sensor is defective or quit working. The distance bet-	
	 ween the sensor and the magnet wheel has changed = mechanical 	
	 damage

4.	Overload: The maximum permissible flow range was exceeded

5.	Frequency errors: The max. output frequency of 100,000 Hz was excee-	
	 ded. The IPF is dimensioned too high for the respective flow

6.	Temperature errors: The temperature of the fluid is too high (> 120°C)	
	 and may result in flawed or incorrect measurements

18. Preamplifier Technical Data

Scanning sensor	 2 x GMR sensors in a bridge circuit (sin/cos)

Adjustment	 automatic offset adjustment

Resolution	 programmable 1, 2, 5, 10, 25, 32, 50, 64, 100, 128 

Adjustable pulse filtering	 0Z, 0.25Z, 0.5Z, 0.75Z, 1.0Z, 1.25Z, 1.5Z, 1.75Z, 2.0Z, 2.25Z, 2.5Z, 2.75, 3.0Z, 3.25Z, 3.5Z, 3.75Z (Z: gear unit)

Frequency	 up to 100 kHz

Output signals	 Channel A, channel B, directional signal DIREC (high: positive, low: negative) or error signal ERROR 
	 	 (high or pulse: error)

Channel A and B	 two signal outputs for outputting the digital flow sensor signals, a channel offset of 90° between channel A and 	
	 	 channel B;

Flow direction	 Detection of flow direction from the channel offset of the signals from channel A to channel B or via the separate direc-	
	 	 tional signal.

Outputs	 Three current-limited and short-circuit-proof power amplifiers (channel A, channel B, DIREC / ERROR); integrated 	
	 	 adjustment to a characteristic impedance of 75 Ω; driver current approx. 300 mA at supply of 24 V; small saturation	
	 	 voltage of up to 30 mA load current, short switching times, integrated freewheeling diodes against Vb and GND, ther-	
	 	 mal shutdown with hysteresis; in case of error, the outputs are high impedance;

	 	 The 24 V line drivers are designed for control applications with cable adjustment

Error messages	 Electronics fault (e.g. faulty interpolator), sensor errors (e.g. sensor failure), offset adjustment necessary, overload (flow 	
	 	 peaks), frequency error (> 100 kHz), temperature error (> 120°C)

Operating voltage	 Vb = 10 … 28 VDC

Current consumption	 lnoload = approx. 40 mA, total current consumption depends on output load
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Figure 6: Flange plug of the preamplifier housing 

19. Preamplifier Technical Data
Fig. 6 depicts the pin assignment of the preamplifier. This plug has five pins. 
Two pins are for the power supply (pin 1 and 3), two for the signal output 
of channel 1, 2 (pins 2 and 4) and a separate output for error or direction 
detection (pin 5).

However, please note that the cable shield at the plug side is on the metal 
housing of the plug. The connection cable shield must be applied on both 
sides. The shield is used to connect the PE from the evaluation electronics to 
the preamplifier housing and the measuring element of the flow meter. The 
cable shield should always be continuous to the flow meter and not sepa-

rated by distribution boxes or junction boxes. Route the connection cable 
as directly as possible from the evaluating device to the flow meter since 
interruptions are always potential sources of error. The measuring elements 
of the flow meter must be connected electrically with the protective earth 
conductor (PE). This is generally ensured with the grounded pipelines. 

If potential differences exist between the preamplifier housing and 
the protective conductor (PE) of the evaluating device, you must pro-
vide equalization.

Important:
Use only well shielded connection cables with a wire cross-section of ≥ 4 to 5 x 0.25 mm². 
Please note that the housing of the round pin plug is metallic, has a connection for the 
shield and that the potential of the PE is connected to the cable shield and the housing 
of the preamplifier.

Important:
Please make sure that no additional inductors such as contactors, relays, valves, etc. are 
connected to the power supply of the flow meter. These components are potential sources 
of interference (especially if the inductors are not provided with adequate protective cir-
cuits), produce high interference pulses during the switching, and may disrupt the function 
of the flow meter even though it complies with the EMC directives.

Pin 2
Digital signal

Channel 1

Pin 1
Power supply
Vb = 10-28 VDC

Pin 4
Digital signal
Channel 2

Metal housing connected with 
shield and protective earthing 
conductor PE

Pin 5
Digital signal

ERROR/DIREC

Pin 3
Power supply

GND (-Vb = 0 V) 

Plug top view

Depending on the operating conditions, the service life and thus the specific characteristics 
of the equipment are limited due to wear, corrosion, deposits, or aging. The operator is 
responsible for carrying out periodic inspections, maintenance, and re-calibrations. Each 
observation of a malfunction or damage makes it necessary to stop operation. We can loan 
a device for the duration of the overhaul if requested. We recommend an annual inspection 
and recalibration.

20. Maintenance



15

21. Returning for Repairs and Sample Devices

22.  RS Flow Meter Technical Data

Repairs on the flow meter and other components can be carried out quickly 
and efficiently only if you include detailed information about the claim or 
defect when returning the device. In addition, a safety sheet must be enc-
losed, clearly indicating what fluid has been used with the flow meter and 
how hazardous this fluid is.

Compliance with the laws on occupational safety, such as Workplace Re-
gulations (ArbStättV), Accident Prevention Regulations and Regulations on 
Environmental Protection, Waste Law (AbfG) and Water Act (WHG), re-
quire that businesses protect their employees and other people as well as 
the environment from harmful effects when handling hazardous substances. 

If additional precautions are required despite careful draining and cleaning 
of the flow meter, the associated required information must be included 
when returning the device. Please note that inspection and repair is only 
performed on flow meters returned to VSE GmbH if the safety sheet of the 
used fluid is enclosed and if the flow meter has been completely cleaned 
and flushed. This is to protect our employees and makes our work easier. 

In case of noncompliance with this rule, the devices are returned to 
the sender without attaching postage to the package.

Overall size Measuring range
(Qmax.) l/min.

RV
ccm/rev.

VE 
ccm/Imp.

K – Factor 
Imp./l min.

K – Factor
Imp./l max.

P max.
bar

Filtering
µm

RS 100 0,50 – 100  (120) 15,7 0,5815 1720 220.000 450 250

RS 400 1,00 – 400  (525) 56,5 3,138 318 40800 450 250

RS 800 4,00 – 800  (1000) 180,0 10 100 12800 450 500

Frequency range	 0 … 100 kHz, adjustable 

Measuring accuracy	 ± 0.3% [0.5%]* of measured value at viscosity of 21 cSt
	 * RS 800 

Repeatability	 ± 0.05% with same operating conditions

Materials

Gray cast iron version	 EN-GJS – 400 – 15 (EN 1563) / 100 Cr 6

Stainless steel version	 Stainless steel 1.4305/1.4112, additional available upon request 

Bearing	 Fluid-dependent as anti-friction bearing or SSIC/wolfram carbide friction bearing 

Seals	 FPM (standard) PTFE, NBR, EPDM upon request 

Fluid temperature	 -30°C ... +120°C

Viscosity range	 1 … 1,000,000 cSt

Installation position 	 Any using selectable connection units, also customer specific

Supply voltage	 9 … 28 VDC 

Current consumption	 65 mA at 24 VDC unloaded 

Delay time	 ≤ 8 mµs 

Protection type	 IP 65 



16

23. RS Flow Meter Flow Characteristics

Baugröße 100

Durchflussbereich 0 bis 120 l/min

Baugröße 400

Durchflussbereich 0 bis 500 l/min

Baugröße 800

Durchflussbereich 0 bis 1.000 l/min

Baugröße 100

Durchflussbereich 0 bis 10 l/min
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Baugröße 100

Durchflussbereich 0 bis 50 l/min

Flow range 0 up to 120 l/min

Flow range Q Flow range Q

Flow range QFlow range Q
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Flow range 0 up to 500 l/min

Flow range 0 up to 1.000 l/min

Flow range 0 up to 50 l/min

Size 100

Size 400

Size 800

Flow range 0 up to 10 l/min
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24. RS Flow Meter Dimensions

Preamplifier

Preamplifier

Preamplifier

Earthing

Earthing

Earthing

Eyebolt

on both sides 
M8-15 deep

Weight 12 kg

Weight 22 kg

Weight 81 kg

Sensor module

Sensor module

Sensor module

Connection unit with sensor 
module AR. 100-E..

Connection unit with sensor 
module AR. 400-F..

Connection unit with sensor 
module AR. 800-H..

Connection unit
AR. 400-F..

Connection unit
AR. 800-H..

Connection unit 
AR. 100-E..
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25. RS Flow Meter 
	 Type Code

26. Pin Assignment

Channel 1

Power supply 0 voltage

Power supply + voltage

Channel 2

Selectable interpolation factor

Pipeline connection

Ball bearing
Hard metal ball bearing
Angular contact ball bearing

Modification figure
factory-provided

Without connection for PT 100

Without test port

Sensor module GSM 01

Modification figure
factory-provided

Flow Sensor

Connection unit 
Example

Sp
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ia
l d

es
ig

n

stainless steel 1.4305 (V2A)

stainless steel 1.4571 (V4A)

Si
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l
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ze

stainless steel 1.4305 (V2A)
stainless steel 1.4571 (V4A)
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27. Connection Diagram

+ voltage	 (brown)

Signal 
input 1

Signal 
input 2

Evaluating unit (e.g. display)

Flow sensor RS

Q: 8l/min
V: 11,53 l
direction: pos.
f: 424,9 Hz

control 
input 

0 voltage	 (blue)

channel 1	 (white)

channel 2	 (black)

Error/Direction	(grey)

28. Declaration of Conformity

EG-Konformitätserklärung
EC-Declaration of Conformity 
CE-Déclaration de Conformité

Wir, We, Nous,

VSE Volumentechnik GmbH, Hönnestraße 49, 58809 Neuenrade / Germany

erklären in alleiniger Verantwortung, dass die Produkte „Volumensensor“ mit der Typenbezeichnung:
hereby declare in our sole responsibility, that the product ”volumetric sensor“ with the type codes:
déclarons de notre responsabilité, que le produit ”capteur volumétrique“:  

RS ****/** ******/* Anstelle der Sterne sind Buchstaben und Ziffern eingesetzt, die den 	
Volumensensor kennzeichnen, welche aber keinen Einfluss auf die EMV 
haben. 

Instead of stars there are insert letters and numbers, which marked the flow 
meter, but have no influence about the EMC.

Des lettres et des chiffres, symbolisant le capteur volumétrique, sont à met-
tre en lieu et place des astérisques.
Ils ǹ ont aucune influence sur le CEM.

auf die sich diese Erklärung bezieht, mit den folgenden Normen oder normativen Dokumenten übereinstimmt.
which is the subject of this declaration, is in conformity with the following standard or normative documents.
auquel cette declaration se rapporte, est conforme aux norme ou aux documents normatifs suivants.

Bestimmungen der Richtlinien
Terms of the directive
Prescription de la directive

Norm
Standard
Norme

2004/108/EWG Elektromagnetische Verträgilchkeit
2004/108/EEC: Electromagnetic compatibility
2004/108/CEE: Compatibilité électromagnétique

EN 61000-6-4:2007
EN 61000-6-2:2005-2009

Qualitätsmanagementsystem:
Qualiy management:
Direction de Qualité:

DIN EN ISO 9001:2008
QA-Nr.: 04 100 960054

Neuenrade, 01.12.2010

Ort und Datum der Ausstellung
Place and date of issue
Lieu et date d’établissment

Axel Vedder
Technischer Leiter
Technical Director
Directeur Technique

Die jeweils aktuelle EG-Konformitätserklärung kann unter 
www.vse-flow.com heruntergeladen werden.

The current version of the EC-Declaration of Conformity is 
available at www.vse.flow.com
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VSE Volumentechnik GmbH
Hönnestraße 49
58809 Neuenrade/Germany
Phone	 + 49 (0)23 94 /616 30
Fax 	 + 49 (0)23 94 /616 33
Email	 info@vse-flow.com
Internet 	www.vse-flow.com


