
The Conversion of MTH 0 Gauge Steam Engines to ESU Decoders 
 

I have been purchasing MTH 0 Gauge European models since they became available in 2011. In the 

beginning I operated them in analogue mode since I had not yet introduced DCC working on my 

layout. There were a lot of problems running the German and French steamers since MTH employ 

large capacitors in their decoders to bridge short power interruptions due to dirty wheels/rails. 

These cause large “In-Rush” currents to flow causing premature operation of the protection circuits. 

So I waited two years for DCC and hoped that this would solve the problems. Unfortunately the 

steam engine models (particularly MTH 20-3399-2 Bavarian S3/6 and MTH 20-3344-2 SNCF 

Chapelon) developed new problems during running on DCC. All three models I had, exhibited 

address changes during running in that 4 digit addresses fell back to “03” probably due to CV29 

being overwritten. Therefore, when I discovered this, the engines were already outside the guaranty 

period. 

I started with running electric prototype engines, in particular 20-5632-2 Cargo TRAXX engine, and 

encountered a number of problems with uneven running etc. I got in touch with the MTH service 

department in the USA and worked with them on improving the firmware. We achieved very good 

results so that today my four electric engines run beautifully and I am very grateful to the service 

department for spending the time with me. Unfortunately we could not repeat this result with the 

steamers and it became increasingly clear that we had hardware problems. The fact that the 

problems occur on all three of my steamers indicates that we are dealing with hardware design 

problems. The MTH service department then insisted that my only option was to send the locos back 

to Maryland. The presumably both way shipping costs were prohibitive and I assumed I would have 

to carry the repair cost as well – I may as well purchase a new loco. 

The Problems with the Steamers 

The problems seem to be limited to steam engines with tenders ie. where the electronics is divided 

between tender and engine. The problems manifest themselves as follows - 

1. Running is irregular and jerky and at the end the engine stops altogether. 

2. After a few seconds of running the 4 digit addresses set fall back to 03 (possibly CV29 is 

being overwritten).  

I tried to install a small (1.1 Amp) non sound decoder in the engine as suggested by Christian Schmid 

in book 2/2013 of the German “Spur 0 Lokomotive” magazine. The address change remained even 

though the loco remains running. 

I decided on using ESU LokSound XL V4.0 because complete sound projects for both engines were 

available from ESU. 

It soon became clear to me that the changeover from MTH decoders to ESU decoders introduced a 

few new problems - 

1. MTH use a NEGATIVE common while ESU (and other systems) uses POSITIVE. Since MTH are 

equipped with LEDs for lights this is very important. 

2. The minimum number of connections between engine and tender is ten while the actual 

MTH draw bar only caters for 6. 



The connections through the drawbar are quite thin and I suspect that the main problems with the 

MTH steamers have something to do with changing earth potentials between loco and tender. In 

particular, the problems increase with dirty wheels/rails. This may be due to quite large current 

pulses flowing between tender and loco. 

The AUX outputs of the ESU decoders are limited to 1 Amp. The heater element in the smoke 

generator has a resistance of 9 ohms (cold) and therefore may require 2 Amps when switched on. 

Therefore we need an electronic switch to repeat the AUX 5 output to the heater. 

Facilities that could not be transferred 

The following features had to be abandoned – 

1. 2 to 3 rail swapping 

2. MTH DCS operation 

3. Passenger/Freight Announcements  

4. The MTH Guaranty becomes invalid  

The Circuit Diagrams 

Fig. 1 and Fig. 2 show the circuit diagrams for engine and tender. I am using Optocoupler LTV844 in 

the following manner - 

1. AUX potentials are reversed 

2. The ground potentials of engine and tender are isolated from each other. In the tender 

voltages are derived by ESU XL V4.0 from its own rail inputs while the power in the engine is 

derived from rectifier connected across the rail inputs.  

After rather disastrous attempts to replace the 6 pin drawbar with a MTH 10 pin version I decided to 

provide the extra 4 wires via “Micro-Mini Connectors 4 Pin” marketed by the Miniatronics Corp in 

USA (www.miniatronics.com).  

AUX 5 output controls the heater element in the smoke generator via Power FET IRFZ44Z. The FET is 

switched on via drawbar wire 2 and LTV pins 7 & 8. The FET exhibits a “On-Resistance” of 13 

milliohms which generates negligible heat within the FET. The only part which gets a little hot is the 

rectifier during smoke development. The average current is 1 Amp which should be acceptable.  

Operation oft he Front Lights, for example, proceeds as follows – 

1. When the decoder receives F0 then the FL output is driven to 0 V. 

2. 0V (with respect to + 5V) is connected via drawbar wire 5 to pin 2 of LTV844. Since +5V is 

connected to pin 1 via a 220 ohm resistor the first LED (internal) lights up. 

3. The output transistor in LTV connects pins 15 & 16 together and V+ is connected to the FL 

LEDs via 3 - 680 ohm resistors. 

4. The 3 white front lights in the engine light up. 

AUX 6 controls the smoke Fan in the engine via drawbar wire 1 direct to the fan which is connected 

to +5 V also derived from the tender. 

http://www.miniatronics.com/


  



 



The Printed Circuit Boards 

The electrical design of the boards was fairly easy, but installation presented many mechanical 

difficulties. It was clear from the beginning that I had to develop two PCBs (Loco and Tender). 

Particularly within the engine the discarded MTH board (32 x 40 mm) did not provide enough area 

for the required circuitry. In the end I developed a 30 x 50 mm board. As “home constructor” I could 

only use components with “Through Hole” mounting rather than “Surface Mounting”. I used the 

EAGLE CAD software to lay out the boards as shown in Fig. 3. If requested I can provide the CAD files 

via email so that anyone can get the boards made locally. Alternatively, I can also get the boards 

made here (Min number 10) 

 

During assembly the following points need to be observed - 

1. The LTV844s are mounted on sockets so that the compenent is not damaged by the heat 

from the soldering iron. 

2. Pin 1 of the 4 x 220 resistance network must be soldred into the hole marked 1 on the PCB. 

3. The KBP204 bridge rectifier must be inserted with the positive pole to the right. 

4. The IRFZ44Z FET must be soldered vertically and as far as possible away from the board and 

then bent down. 

5. I was unable to purchase any 2 x 680 ohm resistance networks and so I clipped off (with side 

cutters) the unwanted part from a 4 x 680 ohm network. 

  Clip here 

 

However, before soldering the resistance value should be checked  

 

 



Installing the PCBs in Loco and Tender 

The Engine 

1. The boiler and cab are removed as described in the operator’s manual (3 screws must be 

removed) 

2. All existing electronic parts including the wiring is removed. Leave in place the leads to the 

motor, wheel take-ups and fire light leads (if installed). 

3. The assembled engine board is mounted using 10 x 10 mm angle strip. I have used 2.5 mm 

nuts as spacers between board and strip (the mounting screws and nuts are 2 mm) see Fig. 4 

 

 

Fig. 4  Engine board mounted 

4.  The connections to the lights etc. are removed from the discarded wiring and connected to 

the screw terminals as indicated in Fig. 1. The 3 (or 4) plugs from the old wiring should be re-

used. 

5. 250 mm approx. of 6 wire ribbon cable (1mm pitch) leads from the board to the drawbar at 

the back. 6 pin IDC connectors (2 rows x 3 pins – 2 mm pitch) are crimped on at each end. I 

also had to cut off the tops the IDC socket on the board and the drawbar, so that the 

connectors sit more securely. 

6. The pin part of the 4-pin Micro-Mini connector is cut to 270 mm approx.. The 4 wire ends 

are stripped, drilled together with leads from right pickup, body, right and left motor 

terminals, soldered and connected to screw terminals 1, 2 and 4, 5. 

The Tender 

Fig. 5 shows how the ESU decoder and the interface board are mounted in the tender. There are a 

few differences between the S3/6 tender and SNCF (shown in the photo) but these are probably 

common sense. Again I would like to emphasize that the problems around this project are mainly 

mechanical and not electrical. 

Installation proceeds as follows - 

1. The 4 mounting screws are removed and the housing is taken off. 

2. All existing electronic parts and wiring are removed except –  

a. The 6 wires from the drawbar 

b. The leads to loudspeaker and left and right pick-ups 



3. The ESU decoder (Loksound XL V 4.0) is mounted on stand-offs (cross wise for S3/6 and 

length wise for Chapelon. 

4. The tender board is mounted by angle strip as for the engine 

5. Wires are connected to Decoder and board screw terminals as shown in Fig. 2 

 

Fig. 5  Decoder & Tender Board mounted 

Decoder Programming 

The following files, available on the ESU website, are relevant – 

 54505-LSXL V4.0-Dampf-BR18-S36-R4.esux 

 56500-LSXL V4.0-Dampf-SNCF231-R3.esux 

Loading sound data into the decoder requires use of an ESU programmer and the necessary 

software (presently at V 4.4.9). The files are loaded as described in the ESU Manual. The existing files 

provide for a basic set of F-commands. To handle the extra functions taken over from MTH I had to 

add some as shown in Tab. 1 and Tab. 2. 

The smoke generator needs some explanation. This generator consists of a heating element and a 

fan that blows the developed smoke out of the chimney. The fan is controlled through AUX 6 and 

“Chuffs can be synchronised with the sound effects”. 

Automatic calibration of Motor Drives has been introduced by ESU with the V4.0 generation. 

 The loco is placed on a straight piece of track which is long enough to let the engine run at 

top speed for about 2 seconds. 

 Call up the loco on your throttle and make sure F1 is switched off and speed iss et to step 0. 

Set the direction of travel as desired. 

 Using Op-Mode programming set CV54 = 0. 

 Now press the F1 button. The loco will race at top speed for about 1 – 2 seconds and then 

stop. The measured parameters are stored in CV51 – CV55. 



Tab 1   Chapelon 

Key Function  

F0/Light Front light, dynamo noise 

F1 Sound on/off 

Tab 2  Bavarian S3/6 

Key Function  

F0/Light Front light, dynamo noise 

F1 Sound on/off  

F2 Whistle variant #1 

F3 Whistle variant #2 

F4 Injector 

F5  Coal shovelling 

F6 Acceleration/brake time, Shunting

 Mode/Shunting Speed 

F7 air pump 

F2  Whistle 

F3 coal shovelling 

F4 blow out 

F5 Injector  

F6 Acceleration/brake time, Shunting

 Mode/Shunting Speed  

F7 Slow Water Pump 

F8 blow out    

F9 Short whistle 

F10 Cab light (AUX 2) 

F11 Fire glow (AUX 1) 

F12 Smoke on/off (AUX 5, 6)

F8  air pump 

F9 Cab light (AUX 2)  

F12 Smoke on/off (AUX 5, 6) 

F19 Engine without train (AUX 1, 3)  

                        

 

Fig. 6  shows the LokProgrammer screen for the setting of AUX 5. The heating element is treated as 

dimmable light i.e. the heating current is regulated via the Power FET. I found 20 to be a good value 

to provide adequate smoke but not overheat the rectifier too much. 

 

                                                       

 



 

Fig. 6    Settings for AUX 5 

Fig. 7 shows the LokProgrammer screen for setting of AUX 6 for the control and synchronisation of 

the fan. The values probably don’t require further explanations. 

Fig. 8  shows the complete Function Mapping fort he SNCF Chapelon engine. These setting connect 

the individually defined function outputs with the “F” Keys. 

  



 

Fig. 7  Settings for AUX 6 



 

Fig. 8 Function Mapping for the Chapelon Engine 

Conclusion 

The cost of converting an engine runs to about $300 which proved very worthwhile for my purposes, 

since we have no authorised MTH workshop in Australia. This may be different in Europe where such 

a workshop is available and who accept such repairs (www.mthservice.de). I would definitely advise 

to proceed in this direction provided MTH have solved their design problems with steam engines. 

I gladly answer any questions in English or German per email on chrisfle@gmail.com. 

http://www.mthservice.de/

