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1. PRODUCT OVERVIEW 
 
Hycontrol's MTF Series Vibrating Probes are ruggedly-designed switch sensors that are used for detection of 
liquid levels throughout the process industries, and can be customised for many applications, including 
corrosive, hazardous or hygienic environments. By using the probes as high or low fail safe switch overfilling 
of tanks and dry run of pumps can be prevented. 
 
 

2. TECHNICAL DATA 
 
General data: 
 

SPECIFICATION MTF SERIES 

Medium pressure 40bar, PP flange: 6 bar see Temperature diagrams 
Probe length 0.69m - 3m 

Material of wetted parts DIN 1.4571, PFA coating 

Temperature 
ranges 

Medium -40̄ C to +130̄C see Temperature Classification diagrams and table 

Ambient --40°C to +70̄C 

Maximum pressure 40 bar  (with PP flange 6 bar) See Derating diagrams 

Probe length 69 to 3000 mm 

Liquid density ² 0.7 kg/dm3 

Maximum medium viscosity ¢ 10000 mm2/s (cSt) 

Response 
time 

Immersed ¢ 0.5 sec 

When free ¢1 sec See Response Time diagram 

Output mode indicator Bi-colour LED 

Operation test Output can be changed by test magnet 

 
Two-wire DC version (normal and Ex): 
 

TYPE 

2-wire DC 

HYCMTF-***E****** 
HYCMTF-***G******Ex 

HYCMTF-***J****** 
HYCMTF-***K******Ex 

HYCMTF-***F****** 
HYCMTF-***H******Ex 

Electric connections Connector 
3 m cable  

(2 x 0.5 mm2) 

Ingress Protection IP 65 IP 67 IP 68 

Output DC current change: When free: 9 ± 1 mA; When immersed: 14 ± 1 mA 

Consumption < 0,5 W 

Power supply (U) 15 é 29 V DC 

Setting operation mode By switch on the remote switching unit (Low fail-safe, High fail-safe) 

Electrical protection Class III. 

Ex protection mark of PFA & 316 versions  II 1G Ex ia IIC T6...T4 Ga 

Ex protection mark of highly polished version  II 1G Ex ia IIB T6...T4 Ga 

Intrinsically safe data 
U < 29 V, I < 100 mA P<1,4 W, Ceq < 7 nF Leq º0  

For temperature classes see temperature classification table (page 8). 

 
Two-wire AC version: 
 

TYPE 
  

2-wire AC 

HYCMTF-***A****** HYCMTF-***B****** 

Electric connections (wire cross section) Connector Integral cable (4 x 0.75 mm2) max 
length 30 m 

Mechanical protection IP 65 IP 68 

High/low mode setting Connection within connector Wire selectable 

Output 2-wire AC, for serial connection 

Supply voltage 20 é 255 V AC, 50/60 Hz 

Consumption Depending on load 

Voltage drop in switched-on state < 10.5 V 

Electrical protection Class I 

Current load 

max. continuous 350 mA AC 13 

min. continuous 10 mA / 255 V, 25 mA / 24 V 

max. impulse 1.5 A / 40 ms 

Residual current (in switched off state) < 6 mA 
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Three-wire DC version: 
 

TYPE 3-wire DC 

HYCMTF-***C****** HYCMTF-***L****** HYCMTF-***D****** 

Electric connections (wire cross section) Connector Integral cable (5 x 0.5 mm2) 
max length 30m 

Mechanical protection IP 65 IP 67 IP 68 

High/low mode setting Switch selectable Connection within 
connector 

Wire selectable 

Output PNP/NPN transistor switch Field selectable, 
galvanically isolated 

PNP/NPN transistor switch 

Output protection Reverse polarity, overcurrent and short-circuit protection 

Supply voltage 12 é 55 V DC 

Consumption < 0.6 W 

Voltage drop in switched-on state < 4.5 V 

Electrical protection Class III 

Current load 

max. continuous Imax = 350 mA DC / Umax = 55 V DC 

min. continuous - 

max. impulse - 

Residual current (in switched off state) < 100 µA 
 

3. ORDER CODE 
 

 
 

4. RESPONSE TIME 
  
 
Diagram (right) shows response 
time upon probe getting free in 
medium viscosity. 
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5. DIMENSIONS 
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6. TEMPERATURE DIAGRAMS 
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7. INSTALLATION 
 
Take care to avoid damaging the unit when handling. 

                                                                                
 

MARK

 

For positioning the forks, use the marking on the hexagonal neck as 
reference. Use a TEFLON (PTFE) tape to seal the thread and position 
the forks as required.  

 

 
The MTF Series probes can be mounted in many 
possible positions, as illustrated to the right. They 
should always be mounted safely away from fill points 
and any agitators.  
 
In applications featuring liquids with low viscosity (when 
material easily comes off the forks) any of the 
mountings shown to the right are possible.  
 
In high viscosity applications (when the material is likely 
to stick to the forks) we recommend utilising horizontal 
(side) mounting. 
 
 
 

 

       
Mounting threaded version Critical distances  

(x min = 5mm) 
Mounting in pipe forks must be 
parallel to the direction of flow 

 
Switching point, switch differential: 
 

 

Please note the switching point as well as the switch 
differential depends slightly on both liquid density 
and mounting position. 

                 (Values are for water at 25 C̄) 
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8. WIRING 
 

WARNING: DO NOT POWER UP THE DEVICE (A) WITHOUT A LOAD CONNECTED IN SERIES WITH 

THE UNIT AND (B) WITHOUT GROUNDING IT! 
 
Two-wire AC version with connector: 
 

N
R

L1

2

3

1

 

N2

3

1

R

L1

 
Low level limit switch High level limit switch 

 
Terminal block cover can be rotated in 90° steps to ensure appropriate cable positioning. 
 
Two-wire AC version with cable: 
 

brown

Junction
box

N

L1

blue

black

green/yellow

R

 

brown

Junction
box

R
N

L1

blue

black

green/yellow

 
Low level limit switch High level limit switch 

 
This version is equipped with a 4-wire cable. Only one of the black and brown wires is used, dependent on 
the operating mode (High or Low). Provide also a terminal block connection for the unused wire. 
 
Three-wire DC version with connector: 
 

1

2

3

4

LED

              

LED

12

M  H

L

3

"M" - Operation mode 

H= High - level limit switch

L= Low - level limit switch

 

In case of overload caused by short circuit on 3-
wire DC models, transistor will switch on and off, 
and LED will start to blink. 

 
Three-wire DC version with connector in relay application (PNP / NPN): 
 

   

PNP wiring PNP Low level limit switch PNP High level limit switch 
 

   

NPN wiring NPN Low level limit switch NPN High level limit switch 
 

Terminal block cover can be rotated in 90° steps to ensure appropriate cable positioning. 
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Three-wire DC version with connector in PLC 
application with PNP wiring: 
 
 

+

PLC

24V DC

IN

COM

 
Three-wire DC version with cable: 
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box

R

+

-blue

black

white
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-
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PNP wiring / Low level limit switch 

(relay applications) 
 

PNP wiring / High level limit switch 
(relay applications) 

  

NPN wiring / Low level limit switch 
(relay applications) 

 

NPN wiring / High level limit switch 
(relay applications) 
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PNP wiring / Low level limit switch 
(PLC applications) 

PNP wiring / High level limit switch 
(PLC applications) 

 
Two-wire DC versions (normal or Ex) with connector: 
 

1

2

 

13

 
 
 

 
Two-wire DC version (normal or Ex) 
with cable: 

      

brown

blue
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9. ADJUSTMENT AND OPERATION 
 
Check connection of the wires and position of the mode of operation switch (if applicable). After connection 
and power up the tuning fork will be operational. See table below for a guide to the operations of the MTF 
Series probe (except two-wire DC Version): 
 

POWER SUPPLY FORK MODE DISPLAY (LED) OUTPUT 

ON 

 
Immersed 

HIGH RED OFF 

Imin
Ut§p

 

LOW GREEN 

ON 

IN

Ut§p

 

 
Free 

HIGH GREEN 

IN

Ut§p

 

LOW RED 

OFF 

Imin
Ut§p

 

NONE Free or immersed 
HIGH or 

LOW 
NOT LIT 

Ut§p

 
 
Operation of the two-wire DC version): 
 

FORK DISPLAY (LED) OUTPUT 

Immersed 

 

RED 14 ° 1 mA 

Free 

 

GREEN 9 °1 mA 

 
 
The operation of the switching circuit on an installed device can be easily 
checked with a test magnet. Moving the test magnet in front of the marking 
on the cover of the housing of the device will make the circuit switch and 
the LED will change colour. 

 
 
 

10. EX-APPROVED MODELS AND PFA-COATED PROBES 
 

For information on Ex-approved models HYCMTF-ÄÄÄGÄÄÄÄÄÄEx, HYCMTF-ÄÄÄHÄÄÄÄÄÄEx 
and HYCMTF-ÄÄÄKÄÄÄÄÄÄEx please refer to Appendix 1: ATEX Safety Guidelines. 
 

PFA-coated probes (HYCMTF-ÄCÄÄÄÄÄÄÄÄ): 

For PFA-coated probes to avoid the danger of electrostatic charge accumulation, the measured medium 

should be an electrostatic conductor, with an electrical resistivity of ¢ 10
4
 W. Speed of the filling and emptying 

process should be chosen properly according to the measured medium. 
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11. MAINTENANCE AND STORAGE 

 

The Hycontrol MTF Series switches do not require maintenance on a regular basis. In some instances, 
however, the vibrating section may need to be cleaned from the deposited material. This must be carried out 
carefully. 
 
Store at an ambient temperature of between -25°C to +60°C. Relative humidity: max. 98%. 

 

 

12. HYC-PKK-312 SWITCHING ISOLATOR – OVERVIEW 

 

 

The HYC-PKK-312- series switching isolators are 4-20mA current-controlled devices 
which switch at a set current depending on the limit, switching difference or window 
comparator modes selected by programming. They are suitable for powering Hycontrolôs 
HYCMTF Series two-wire (4-20mA) vibrating level probes. 

  
Fault condition monitoring can be switched on or off and the relay can be energised or de-energised when 
detecting failure as required. Failure may be represented by discontinuity of cable/lower value fault current or 
short circuit/upper value fault current. The HYC-PKK-312-8Ex unit is pre-set to monitor current levels of the 
DC powered, two-wire Ex ia HYCMTF probe both in dampened and vibrating modes as well as to control 
relay output. This isolator must be used in Ex ia applications. 

 

Isolator should be mounted on a DIN EN 60715 rail. 

 

 

13. ISOLATOR – DIMENSIONS 

 

9
0

2 1 ,5

2 6 ,5

5 8

1 0

3 6

1 9 ,5
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14. ISOLATOR – TECHNICAL DATA 

 

HYC-PKK-312- 1 2 3 4 8Ex 

Power / Ex 230vAC 110vAC 24vAC 24vAC/DC 
24vDC ATEX  

EExia IIC 

Consumption <2.7VA <2.5W <2.5 VA   <2.5W 

Switching level Two values in the range of 1 é 22mA 10.5mA; 12.5mA 

IS maximum values - 

U <28.4V; 
I <80mA; 
P <0,6W; 
L <4mH; 
C <50nF 

Output load capability 
U  = 30V 

IMAX = 70mA UOUT min = 16V 

U  = 24V 
IMAX = 80mA  

UOUT min = 23V 
- 

Protection class Class II Class III 

Ambient temperature -25ÁC é +55ÁC (-13ÁF é +131ÁF) 

Nominal input current range 1 é 22 mA 

Accuracy of switch / 
threshold level 

± 0.1mA 

Discontinuity threshold  3.7mA 

Short circuit threshold 22mA 

Input impedance 10 Ý 

Input overload capability Maximum 100mA (permanent) 

Damping 0,1s; 1s; 2s; 5s selectable 

Relay output 1 piece SPDT 

Relay rating 250vAC, 8A, AC1 

Relay insulation strength 4000V 50Hz 

Relay electrical / mechanical 
lifetime 

10ϐ / 2 x 10ϑ switching 

Electrical connection Maximum 2.5mm² twisted / 4mm² single cable 

Ingress protection IP20 

Mass å0.21kg 

 
 

15. ISOLATOR – WIRING, INSTALLATION AND SET-UP 

 

E x

E x

U  t§ p

 7  8  9  1 0 1 1 1 2

1  2 3 4 5 6

 
 

Above: Ex wiring for HYC-PKK-312-8Ex 

After 3 seconds from power up the unit begins to work with the signals  
as outlined below: 
 

WORKING STATUS 

LED Indication Interpretation 

 
(SELECT) 

Green Relay energised R=1 

Red Relay de-energised R=0 

Simultaneous red blinking of 
both led 

Memory failure, 
Relay state sustained 

FAIL 
(STEP) Green 

No cable fault / No fault current. 
No cable monitoring 

Red Cable fault, or fault current 
 

 

The state of the relay in accordance with the operation mode and depending on the input current will be as 
shown on the left hand diagram that follows on the next page. Operation with delayed switching is 
demonstrated on the right hand diagram. 
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   IIN

    I 1

    I 2

Switching difference

Window

Limit  1

Limit 2

RELAY ENERGISED

t

INPUT CURRENT

RELAY STATE in working mode R = 1

RELAY STATE in working mode R = 0

Switching difference

Window

Limit  1

Limit 2

 

Adjusted switching
delay

< Switching delay

Tripping point

current value

 

 

CAUTION! 

If the current value is between the two trip points when the unit is powered up and it is programmed for 
switching differential, the relay will always remain de-energised irrespective of the relay operation mode (R=1 
or R=0) programmed before. 

 

Depending on the actual task, programming of the unitôs Operation Mode may be needed. The 24v AC/DC 
Ex unit can be used without any programming for the powering and remote switching function of the 
Hycontrol HYCMTF two-wire DC vibrating level probe. Please note that the trip point current values (10.5mA 
and 12.5mA) and the switching differential operating mode cannot be changed. 

 

Setting possibilities for 24v AC/DC Ex model:  

¶ Relay operating mode (Default: R = 1) 

¶ Monitoring of cable discontinuity  (Default: 
NONE) 

¶ Monitoring of  cable short circuit  (Default: 
NONE) 

¶ Damping (Default: 0.1 s) 

¶ Return to default 

 

Setting possibilities for all other isolator models:   

¶ Selection of comparison type (Default: 
Switching difference) 

¶ Teaching current value (Default: 10.5 mA 
and  12.5 mA) 

¶ Relay operating mode (Default: R=1) 

¶ Monitoring of  cable  discontinuity (Default: 
NONE) 

¶ Monitoring of  cable short circuit (Default: 
NONE) 

¶ Damping (Default: 0.1 s) 

¶ Return to default 
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16. ISOLATOR – PROGRAMMING 

 

Programming involves setting of operating mode and learning of the input current. 

 

Programming / viewing operating mode: 

Enter programming mode by pressing and holding the A key for 5 seconds until the PROGRAM LED lights 
up. Then, short-press the A key to sequence through the different STEP LED colour states until the LED 
colour matches the table column colour for the setting you require. Use short presses of the B key to 
sequence through the different SELECT LED colour states until you see the desired colour for the table row 

you require. 

 

Refer to the programming / viewing operating mode table below. 

 

Repeat this sequence until all settings have been completed and exit programming mode by pressing key A 
(for approximately 5 seconds) until the PROGRAM LED goes off. 

 

Automatic quitting of PROGRAM mode: 

During programming the unit will continue to operate as previously programmed. On exiting the PROGRAM 
mode the new program will take effect. 

 

If the unit is left in programming mode, it will automatically quit the programming mode after approximately 
30 seconds. As the PROGRAM mode has not been properly exited, the incomplete program will be 
cancelled. 

 

PROGRAMMING / VIEWING OPERATING MODE 

Enter programming mode: press key A (for about 5 seconds) until the PROGRAM LED lights up 

STEP LED states with corresponding adjustment column, accessed by a short press of key A 
SELECT LED states 
with corresponding 

adjustment row, 
accessed by a short 

press of key B 

GREEN GREEN BLINKING RED RED BLINKING OFF 

Relay 
operation 

mode 

Comparator 
operation mode 

Cable short circuit */ 
monitoring lower 

current 

Cable discontinuity */  
monitoring upper 

current 
Switching delay 

   R = 1    Limit value 1. 
ON: relay should be 

activated 
ON: relay should be 

activated 
0.1 s GREEN 

R = 0 Limit value 2. 
ON: relay should be 

released 
ON: relay should be 

released 
1 s GREEN BLINKING 

-- Switch. difference NO NO 2 s RED 

-- Window -- -- 5 s RED BLINKING 

Quit programming mode: press key A (for about 5 seconds) until the PROGRAM LED goes off. 

Cable monitoring can only be applied with Ex-certified 2-wire units. 

 

Relay test: 

Proper operation of the relay can be tested by pressing key B for about 5 seconds. This will cause the state 
of the relay and colour of the LED (e.g. from green to red) to change. Releasing the key will allow the relay 
and LED to return to the previous position. 
 

Return to default: 

Programming will be returned to default if keys A and B are pressed before / during power up. 
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Learning current value of trip point: 
Learning input currents is the saving of the different IIN current values for switching point 1 and switching 
point 2. The necessary currents can either be provided by the application or if that is not possible by using 
one of the two circuits shown below: 
 

1    2   3    4    5   6  

A

+

-

R  = 50 kW

G
N

D

I IN+
U

O
U

T
                                           

1     2     3     4    5     6   

AI =  1  ... 22  m A

+ -

C U RR E NT  G E N ER ATO R

G
N

D

I IN+
U

O
U

T

 
 

 

To enter learning mode, keys A and B should be pressed simultaneously for about 5 seconds until the 
PROGRAM LED starts blinking. Release either key B or A and the momentary current value will be assigned 
to switching point 1 or 2. Releasing the other key will complete learning, and the PROGRAM LED will switch 
off. The second current value can be learned without quitting learning mode, the key already released should 
be pressed again (for about 5 seconds) and the other key released.  

 

LEARNING 
Position of 

key A 

Position of 

key B 

STEP 

LED 

PROGR. 

LED 

SELECT 

LED 

Entering learning 
mode 

KEEP PRESSED > 5 s OFF 

Blinking 

OFF 

Learning current 
value for point 1 

KEEP PRESSED RELEASE OFF 
GREEN if SUCCESSFUL 
RED blinking if FAILED 

Quitting learning 
mode 

RELEASE ï 
According to 

WORKING STATUS 
OFF 

According to WORKING 
STATUS 

Entering learning 
mode 

KEEP PRESSED > 5 s OFF 

Blinking 

OFF 

Learning current 
value for point 2 

RELEASE KEEP PRESSED 
GREEN if 

SUCCESSFUL RED 
blinking if FAILED 

OFF 

Quitting learning 
mode 

ï RELEASE 
According to 

WORKING STATUS 
OFF 

According to WORKING 
STATUS 
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APPENDIX 1: ATEX SAFETY GUIDELINES 

 
ATEX Safety guidelines for the use of the MTF series vibrating probes. 
 
General: 
Vibrating probes HYCMTF-ÄÄÄGÄÄÄÄÄÄEx, HYCMTF-ÄÄÄHÄÄÄÄÄÄEx and HYCMTF-
ÄÄÄKÄÄÄÄÄÄEx are designated as ATEX instruments according to ATEX directive 2014/34/EU and 
should only be powered by intrinsically safe [Ex ia IIC or IIB] certified and approved devices. 
See Ex markings and maximum surface temperature data for group, category and temperature classification 
data. 
 
 
Marking of approved instrument according to directive 2014/34/EU: 
 

 
 
  Example of a vibrating probe ATEX Ex ia nameplate 
 
 
Guidance for installation, setup and maintenance 
Installation, setup and maintenance must be in accordance with the applicable codes of practice and 
harmonised standards for Ex ia (intrinsically safe) equipment and by qualified technical personnel only. 

User repairs are not permitted; in case of faults return the unit to Hycontrol. 

The vibrating probe must only be operated in an intrinsically safe circuit. 

 
Conditions of safe operation 
ATEX II 1G Ex ia IIC T6...T4 Ga and II 1G Ex ia IIB T6...T4 Ga approved vibrating probes should be 
powered by intrinsically safe [Ex ia IIC or IIB] certified and approved devices (refer to switching isolator / 
barrier HYC-PKK-312-8Ex information on following page).  
 
These units should only be cleaned with a damp cloth.  
 
A junction box may be used with the two-wire DC cable Ex version (Std. length = 3m) 
(HYCMTF-ÄÄÄHÄÄÄÄÄÄEx). 
 
The junction box shall meet the appropriate protection requirements.  
 
The instrument has built-in overvoltage protection, so the outer grounding of the electrical housing shall be 
connected to the steel silo wall with a minimal 4mm

2
 cross section, shielded copper cable ï outside the Zone 

0 ï within the distance of 1m from the boundary of the Zone 0. 
 
 
PFA-coated probes  
For PFA-coated probes (HYCMTF-ÄCÄÄÄÄÄÄÄÄ) to avoid the danger of electrostatic charge 
accumulation, the measured medium should be an electrostatic conductor, with an electrical resistivity of Ò 
10

4
 ɋ. Speed of the filling and emptying process should be chosen properly according to the measured 

medium. 
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Ex markings 
 

TYPE 
2-wire DC 

HYCMTF-ÄAÄÄÄÄÄÄÄÄ AND 
HYCMTF-ÄBÄÄÄÄÄÄÄÄ 

2-wire DC 
HYCMTF-ÄCÄÄÄÄÄÄÄÄ 

Ex marking (ATEX)  II 1 G Ex ia IIC T6éT4 Ga      II 1 G Ex ia IIB T6éT4 Ga 

Intrinsically safe 
data (Ex ia IIB and 
Ex ia IIC) 

U < 29 V, I < 100 mA, P < 1.4 W, Ci < 7 nF, Li = 0 mH 

 
 
Maximum surface temperature data for hazardous atmospheres: 
 

 
 
 
Switching isolator / Barrier HYC-PKK-312-8Ex 

 
 
Example of switching isolator HYC-PKK-312-8Ex ATEX [Ex ia Ga] nameplate 
 
 
Ex markings 
 

TYPE HYC-PKK-312-8Ex 

Ex marking (ATEX)  II (1) G [Ex ia Ga] IIC     

Intrinsically safe 
data 

Uo < 28.4 V; Io < 80 mA; Po < 0.6 W; Lo < 4 mH; Co < 50 nF  

 
Wiring 
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