




8

SIGNAL PICK-UPS FOR VHM FLOW METERS

TECHNICAL DATA PART 1 SINGLE PICK-UPS IN 
STANDARD DESIGN
DEVIATIONS FROM 
EX-DESIGN

DOUBLE PICK-UPS IN
STANDARD DESIGN
DEVIATIONS FROM 
EX-DESIGN

Signal pick-ups per flow meter 1 or 2 2 (1 active carrier frquency oscillator in 
Series VE* ...)

Detection of direction of flow meter Yes, by 2 signal pick-ups with a phase offset1

of 90° mounted on one flow meter body
No

BODY DATA

Dimensions Ø = 25 mm; length = 115 mm Ø = 68 mm; length = 33 mm; 
overall length with sensor = 43 mm

Protection type IP 54 IP 54

Material Stainless steel Anodized aluminium, coil holder stainless steel

Weight 100 g 165 g

Medium temperature –20 ... + 120°C / Ex-Design:  T6 – 20 ... + 60°C –20 ... + 85°C  /   Ex-Design:  T6 – 20 ... + 60°C

                 T5 – 20 ... +  80°C                 T5  –20 ... + 80°C

Ambient temperature –20 ... + 60°C /    Ex-Design:       – 20 ... + 50°C –20 ... + 60°C / Ex-Design:        – 20 ... + 50°C

Ex-approval According to Conformity certificate 
LCIE 02 ATEX 6136 X

According to Conformity certificate
LCIE 02 ATEX 6136 X

Ex-designation        ll 1G EEx ia llC T6...T4       ll 1G EEx ia llC T6...T4

Ex-ingition suppression type in con-
junction with specified VSE amplifier

Intrinsically safe
MK 13-P-Ex 0 / 24 V DC / K15

Intrinsically safe
MK 13-P-Ex 0 / 24 V DC / K15

Supply voltage U DC 10–30 V DC, see data sheet Page 12 10–30 V DC, see data sheet Page 12

VSE-BARRIER AMPLIFIER

Installation site Outside the Ex-area in an electrical cabinet 
or terminal box. 
Mounted on installation rail DIN 50 022

Outside the Ex-area in an electrical cabinet 
or terminal box. 
Mounted on installation rail DIN 50022

Electrical connection Intrinsically safe control line according to
design specifications VDE 0165

Intrinsically safe control line according to
design specifications VDE 0165

Supply Voltage 
U DC

Standard 7–30 V 7–30 V

Ex-design 5–9 V (by specified VSE barrier amplifier) 5–9 V (by specified VSE barrier amplifier)

Supply current 
l DC

Standard 3 mA max. 3 mA max.

Ex-design < 2.8 mA > 3.5 mA (modulated current signal) < 2.8 mA > 3.5 mA (modulated current signal)

CONNECTION 
GENERAL

Standard 4-wire plug connection 4-wire plug connection

Ex-design 2-wire plug connection 2-wire plug connection

Plug with screened
cable

Standard 4-pole standard plug, plug length = 25 mm, 
yellow cable

4-pole standard plug, plug length = 25 mm, 
yellow cable

Ex-design dto., blue cable dto., blue cable

Number of signal 
outputs

1 or 2 (when 2 single pick-ups are used in one 
flow meter body)

1 or  2 (the 2 singnal pick-ups are evaluated by the 
internal amplifier and are connected to 1 output) 

1 impulse in series VE...

Signal resolution per 
conveyed tooth gap volume 
(measurement volume Vm)

1 impulse or 2 impulses by 2 single signal pick-
ups with a phase offset1 of 90° and different 
carrier frequencies in one flow meter body

Optional 2 impulses (signal doubling) or 
4 impulses (signal quadrupling) 
codable with internal jumpers

1 impulse bei series VE...

1 Explanation of series VT ...
If detection of the direction of flow and high signal resolution with additional external circuitry is necessary, 2 single pick-ups are used in one flow meter body, 
which are arranged with a mechanical offset of 90° with regard to the tooth flank sequence

       ll 1G EEx ia llC T6...T4       ll 1G EEx ia llC T6...T4
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TECHNICAL DATA PART 2 SINGLE PICK-UPS IN  
STANDARD DESIGN
DEVIATIONS FROM  
EX-DESIGN

DOUBLE PICK-UPS IN 
STANDARD DESIGN
DEVIATIONS FROM  
EX-DESIGN

Signal output
voltage U DC

Standard 7–30 V (depending on the supply voltage and 
loading of the optocoupler)

7–30 V (depending on the supply voltage and 
loading of the optocoupler)

Ex-design To VSE barrier amplifier: 7.5–27.5 V;  
depending on the supply voltage

To VSE barrier amplifier: 7.5–27.5 V;  
depending on the supply voltage

Output current I DC Standard 10 mA max. (for supply voltage > 16 V DC) 10 mA max. (for supply voltage > 16 V DC)

Ex-design VSE barrier amplifier: output circuit < 100 mA VSE barrier amplifier: output circuit < 100 mA

Signal switching frequency f 3 HZ–1.0 KHZ 3 HZ–1.0 KHZ

Signal output circuit Standard Optocoupler transistor with series resistance  
R = 1.2 K Ω galvanic isolation from the supply 
voltage potential

Optocoupler transistor with series resistance  
R = 1.2 K Ω galvanic isolation from the supply 
voltage potential

Ex-design VSE barrier amplifier: output short-circuit
resistant – see data sheet. Connection to the
barrier amplifier supply voltage potential.

VSE barrier amplifier: output short-circuit
resistant – see data sheet. Connection to the
barrier amplifier supply voltage potential.

Signal switching 
polarity

Standard Optional  
NPN or PNP selectable by external connections

Optional  
NPN or PNP selectable by external connections

Ex-design PNP output signal via VSE barrier amplifier,
i.e. connection to the barrier amplifier supply
voltage potential

PNP output signal via VSE barrier amplifier,
i.e. connection to the barrier amplifier supply
voltage potential

Signal pulse duty factor (p.d.f.) p.d.f. = 1:1 Coding for signal doubling p.d.f. = 1:1
Coding for signal quadrupling:
p.d.f. = dependent on the flow speed (impulse 
frequency) by which the impulse remains con-
stant. (Series VE* ..., p.d.f. = 1:1)

*Explanation for series VE...
If a single pick-up (1 impulse per conveyed tooth gap volume) cannot be used in an application because of the length of its body (115 mm), a modified 
double pick-up of series VE... (body length 43 mm) can be used, which operates with only one active carrier frequency oscillator and delivers the signals 
as a single pick-up.

SIGNAL PICK-UPS FOR VHM FLOW METERS

VHM TYPE LIST 
single and double pick-ups
PREFERRED TYPES

SINGLE PICK-UPS 
with not earthed 0 V-potential

DOUBLE PICK-UPS 
with not earthed 0 V-potential

Single channel pick-
ups with normal 
carrier frequency

Singel channel pick-
ups with modified 
carrier frequency

Double channel 
pick-ups with
(impulses x2 / impulses x4)

Double channel 
pick-ups modified 
(impulses x1)

Available VS-
connecting1

Standard

 S
iz

e

4-wire connection 
with U / I-limiting

4-wire connection 
with U / I-limiting

4-wire connection with 
with U / I-limiting

4-wire connection 
with U / I-limiting

Ex-design 2-wire connection 
with U / I-limiting

2-wire connection 
with U / I-limiting

2-wire connection with 
with U / I-limiting

2-wire conection 
with U / I-limiting

Plug with yellow cable2 
5/ 10 / 15 / 20 m

Plug with blue cable2 
5/ 10 / 15 / 20 m

Standard 01 Vlll–1S00/N VTll–1S00/N VDll–1S00/N VEII–1S00 / N

02 Vlll–2S00/N* VTll–2S00/N* VDll–1S00/N* VEII–2S00 / N

03 Vlll–2S00/N VTll–2S00/N VDll–3S00/N VEII–3S00 / N

Ex-design 01 VILI–1 S00 / Ex VTLI–1S00 / Ex VDLl–3S00/N VELI–1S00 / Ex

02 VILI–2S00 / Ex* VTLI–2S00 / Ex* VDLl–2S00/Ex* VELI–2S00 / Ex

03 VILI–2S00 / Ex VTLI–2S00 / Ex VDLl–3S00/Ex VELI–3S00 / Ex

1 The connecting cables are open at one end, but can be delivered with a second plug on request.
2 Other cable lengths on request. *Stock types, other types on request.
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SIGNAL PICK-UPS WITH OPTICAL FIBRE TECHNOLOGY FOR VHM FLOW METERS

TECHNICAL DATA PART 3 DOUBLE PICK-UPS WITH FIBRE
OPTIC OUTPUT VDB...

FIBRE OPTIC RECEIVER VUM...

Signal pick-ups per flow meter body 2 Volume impulse / fault signal
Signal voltage U DC: 9–30 V 
(depending on the supply voltage and 
loading of the signal output circuit)

Signal current I DC: 10 mA max. (for 
supply voltages > 16 V DC)

Detection of the direction of flow No

BODY DATA

Dimensions Ø = 78 mm; height = 62 mm; overall height
with sensor 72 mm

Overall length with optical fibre and 
plug connector = 98 mm; L = 64 mm; B 
= 58 mm; H = 37 mm 
Mounting construction: 2 screws M4 or 
installation rail snap-in mounting DIN 50022 

Protection type IP 54 IP 54

Material Anodized aluminium; coil holder stainless steel Aluminium, colour: grey RAL 7001

Weight 438 g 218 g

Medium temperature –20 ... + 60° C

Ambient temperature –20 ... + 50°C –25 ... + 60°C

Ex-approval According to Conformity certificate
LCIE 02 ATEX 6136 X

LED indicators:
LED green: ready
LED red: transmission errorEx-designation       II 1G EEx ia IIC T6...T4

Associated fibre optic receiver VUMI-O... Volume impulse / fault signal
Signal switching polarity: PNP or NPN 
programmable by 2 coding jumpers

Installation site of the fibre optic receiver Outside the Ex-area (or high voltage area) 
wall-mounted or in an electrical cabinet 
with screw or installation rail mounting
DIN 50022 depending on the type.

Volume impulse
pulse duty factor (PP) 
PP = 1:1

Electrical supply By internal, sealed lithium battery
(use only original parts)

Unregulated power supply with 
smoothing capacitor

Supply voltage U DC Battery 3.6 V / 16.5 Ah with integrated series 
resistor for Ex-applications

9–30 V

Operating time 2 years (integrated energy saving in stand-by mode) Supply current I DC 8 mA

Optical fi bre Silicone-free plastic optical fibre cable with 
double sheathing

Optical fibre signal input
Signal detection: by fibre optic input 
transistor

Signal type: Digital optical signals from 
double pick-up
(flow meter signals; monitor signal in 
stand-by; battery status signals)

Stress relief Aramide fibres

Outer sheath Polyurethane red

Outer dimensions 3.5 mm +/- 0.2

Bending radius > 10 mm short-term; > 50 mm permanent

Optical fibre connector Cable gland PG 7, length = 20 mm

Standard cable lengths 5 / 10 / 15 / 20 m

Number of signal outputs 1, includes information on the flow meter
output impulses and status signals

2 volume impulses (flow meter)
fault signals

Signal resolution per conveyed tooth 
gap volume (measured volume Vm)

2 impulses (signal doubling) 2 impulses (signal doubling)

      II 1G EEx ia IIC T6...T4



11

SIGNAL PICK-UPS WITH OPTICAL FIBRE TECHNOLOGY FOR VHM FLOW METERS

TECHNICAL DATA PART 4 DOUBLE PICK-UPS WITH FIBRE
OPTIC OUTPUT VDB...

FIBRE OPTIC RECEIVER VUM...

Switching frequency f 3 HZ–1.0 KHZ 3 HZ–1.0 KHZ

Volume impulses / fault signals–  
signal output circuit

Fibre optic output diode:
Digital optical signals to the fibre optic receiver
(volume sensor signals; monitor signals in stand-
by; battery status signals)

One transistor each with series resistor
R = 1.2 k Ω

VHM Size DOUBLE PICK-UP WITH
fibre optic output

STANDARD 01 VDBI–1K00/N

02 VDBI–2K00/N

03 VDBI–3K00/N*

EX-DESIGN 01 VDBI–1K00/EX

02 VDBI–2K00/EX

03 VDBI–3K00/EX*

*Size 03 on request 

Performance characteristics of the fault 
signal output 

•	 If a low battery state is signalled, when the green LED “Ready“ 
extinguishes and the fault signal output becomes active, operation 
of the system remains possible for a certain time.

•	 The green LED “Ready“ is switched on and the fault signal out-
put is reset automatically, when a new battery has been installed 
in the signal pick-up body.

•	 The fault signal output also becomes active on the following 
transmission errors of the optical fibre, by which the red LED 
“transmission error“ also ligths:

A.	 Interruption of the optical fibre 
B.	 Incorrect connection zC.	Weak optical signal

Flow meter Selection

•	 The correct choice (interpretation) of the type and size of flow 
meter is essential for a trouble-free and safe operation. Due to the 
large number of different applications and flow meter models, the 
technical data in the VSE catalogues are of a general nature. 
Certain characteristics of the devices depend on type, size and 
measuring range as well as the liquid to be measured. Please 
consult VSE for an exact choice of flow meter.

SPECIAL DESIGNS ON REQUEST

•	 The issue of this catalogue invalidates all specifications in ear-
lier publications. Changes and deviations are reserved by VSE. 
VSE will not accept liability for printing errors. Reproduction, 
including excerpts, is only permitted with written permission by 
VSE. Revision: 05/2010

VHM - TYPE LIST OPTICAL FIBRE TECHNOLOGY

ACCESSORIES FOR DOUBLE PICK-UP

VDBI-battery = sealed lithium battery for all double signal pick-ups

LWL cable = plastic optical fibre cable

LWL cable	   5 m LWL cable	 20 m*

LWL cable	 10 m * other length of optical fibre cable on request

LWL cable	 15 m

FIBRE OPTIC RECEIVER WITH PLUG CONNECTIONS

Body design Screw mounting VUMI-0S00 / N

Installation rail snap-in mounting VUMI-0S01 / N
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INPUT CIRCUIT Output circuit OPERATING VALUES

Sensor voltage 8.2 V Signal output transistor output  
PNP-switched

Supply voltage 10–30 V DC

Sensor current < 2.9 mA > 3.4 mA 
(modulated current signal)

Voltage drop < 2.5 V Current consumption 
Short-circuit resistant

< 20 mA 
< 31 mA

Switching threshold Low = < 2.9 mA Switching current < 100 mA 
Short-circuit resistantHigh = > 3.5 mA

Hysteresis > 0.2 mA Switching
frequency

< 3 kHz

LED INDICATORS

Ready green LED

Switching status yellow LED

BODY

Dimensions length 89 mm, width 18 mm, height 71 mm

Material polycarbonat / ABS

Inflammability class V-O according to UL 94

Mounting installation rail (DIN 50022) or 
G-rail (DIN 50035) 

Temperature range –25 ... 70°C

Protection range (DIN 40050) IP 20 

Weight 70 g

TECHNIcal data of the barrier amplifier MK 13-P-Ex 0 / 24 v dc / K15
Galvanic isolation of the control and output circuits		 Ex-approval according to conformity certificate  TÜV 03 ATEX 2235
						      Control circuits intrinsically safe: II (1) GD    [EEx ia] IIC

VSE Volumentechnik GmbH		  VSE Volumentechnik GmbH
Hönnestraße 49		  Postfach/P.O.Box 1229
58809 Neuenrade / Germany		  58804 Neuenrade / Germany	

Phone  +49 (0) 23 94 / 6 16-30		  info@vse-flow.com	  
Fax 	  +49 (0) 23 94 / 6 16-33		  www.vse-flow.com www.e-holding.de
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barrier amplifier “MK 13-P-EX 0 / 24 V DC / K15“ 
FoR VHM flow meters

•	 VSE provides the barrier amplifier type “MK 13-P-Ex 0/24 V 
DC/K15“ for the application of VHM flow meters in areas with 
explosion hazards. This operates in conjunction with the pick-up 
systems of VHM flow meters.

•	 The barrier amplifier has an intrinsically safe control circuit and 
is equipped with galvanic isolation between the control and out-
put circuits to the supply. It contains a pulse-switching, short-circuit 
resistant transistor output and is connected with screw terminals. 
The amplifier is installed in a plastic housing and is fitted with a 
snap-in mounting for attachment to an installation rail.

•	 The barrier amplifier must be installed outside the Ex-area in 
an electrical cabinet or terminal box. The intrinsically safe control 
lines must be laid and marked according to the design specifica-
tions of VDE 0165.

VIL.–... / Ex; VTL.–... / Ex	
Single pick-up with plug connection
VDL.–... / Ex; VEL.–... / ex
Double pick-up with plug connection

7
8 U

O V
1 brown

3 blue

+

O V

1

2

EX+

O V 6

flow meter vhm... barrier amplifier external inductors / 
capacitance
[EEx ia] llB 
2 / 10 / 20 mH   5 / 3,5 / 3 µF 

[EEx ia] llC
1 / 5 / 10 mH   1,1 / 0,75 / 0,65 µF 


