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Current Central Station 3 Version – 2.0.0 (0) 
Current Central Station 2 Version – 4.2.9 (0) 
Current Mobile Station 2 Version – 3.112 
 

 

Trainfest was another success. The weather was cold outside, but we 
made it out before the winter storm froze the nation.  
 
We introduced our modular Digital Demo layout and had an extreme 
example of an m84 controlling the random blinking of LEDs on a scale 
Christmas tree (see pic). The last two newsletters covered how this is 
achieved!  
 
There is a new update to the CS3 to version 2.0.0 (0). This seems like a 
significant update with changes in the areas of adding article items and 
locomotives. Also, the computer interface now allows for the creation of 
the layout on a computer.  
 
There is an update to the Mobile Station also, though the version 
number has gone backwards from 3.55 to the new version of 3.112. 
 
For CS2 users, it looks like there is a minor housekeeping update but the version 4.2.9 (0) is the same. 
 
There is one last update to note. The mDecoder Tool 3 has been updated to 3.4.0. Since all of these 
updates has very recent, we have not had the chance to review them. 
 
In this newsletter, our first article describes how to install custom icons into your CS3 and our second 
article explains how to understand the cryptic world of CVs. 
 
Custom CS3 Icons 
 
One of our most frequent comments from CS3 users is that they get a new locomotive, register it into 
their CS3 and there is no icon, or the icon is showing a locomotive with a different paint scheme. 
When this happened in the past, the only answer we had was it may be included in the next update.  
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Icon updates are usually included with software updates. If you have an older locomotive that was 
converted after market, there most likely won’t be an icon included with a future update unless it is a 
re-issued locomotive.  
 
For me personally, I hate seeing the three question marks as an icon, but it is better than seeing the 
wrong locomotive icon. I think everyone will agree, it’s easier to see an icon than must read the name 
in the inventory. 
 
Formatting an image 
 
With the advancements to the CS3 Märklin has made, it is easier to load custom icons. A locomotive 
image can come from a picture taken with a smart phone, digital camera, the internet or even a 
scanned photograph. If it’s an image file, it can be used and it doesn’t even need to be a picture of a 
locomotive, the image can be anything.  
 
There are two ways to do this in the CS3.  
 
USB Image Loading 
 
For this technique, the file size and format must be a maximum size of 384 x 144 pixels in a “PNG” 
format and no larger than 5 MB. 

I can’t begin to tutor everyone on how to do this because there are too many image viewing programs 
out there on personal computers. All I can say is that most PC’s have image viewing/editing software 
that should have the capabilities to do this. 
 
Once the image is formatted correctly, insert a USB “flash-drive” into the computer. Create a file 
called “cs3” (must be lower case). Then in that file create another file called “lokicons” (must be lower 
case). Place the formatted images into the “lokicons” file and eject the flash-drive from the computer. 
 
Insert the flash-drive into the CS3 into one of the USB ports on the back that has the white plastic tab 
in it. 
 
Go to the locomotive inventory page and select the edit button. Now find a locomotive with the 
annoying three question marks (???) and select it. This can also be done by selecting the “+” button to 
“Add Locomotive” either way the result is the same, to get to the icon library. 
 
Now touch the “USB” file on the left. The loaded 
images will be displayed in the list. Next drag an 
image from the list to the CS3 icon and the 
image file will be loaded into the CS3 (Fig. 1). 
 
The only drawback that I see is that the images 
must be dragged and dropped into the CS3 one 
at a time. This could take a while if there are 
many images to be loaded. 

 
Fig. # Drag image file to CS3 icon 



3 

 

 
Importing with a Web Browser 
 
Importing with the web browser is a little bit easier and 
there is a convenient pre-view page where the image can be 
centered, stretched, or rotated to a desired position. The 
best thing about using the web browser is that you do not 
have to format the file or change the dimensions.  The only 
requirement is that the image size must be 5 MB or smaller. 
The image editor will save the image as a PNG when its 
uploaded into the CS3. 
 
With the CS3 connected to a wireless router, find the IP 
address in the “System” menu under “info”. 
 
Type in the IP address in the browser to connect to the CS3. 
Scroll to the bottom and agree to the license agreement. 
Then select the “locomotive Images” tab, then “Uploading”. 
 
Here all you must do is drag and drop the image into the preview window. Only one image can be 
loaded at a time since the preview software will give an option to edit the placement. There are a 
couple of things to remember. Straighten the image before loading into the preview window. There is 
no option for custom rotation. Also, it is very important to re-name the image so it can be found with 
a search, otherwise you will be scrolling for a long time in the CS3 to find it. Once this is done, all that 
is needed is to touch the three question marks of the desired locomotive and find the icon. 
 
As I mentioned above, I really don’t like seeing the 
three question marks when there is no icon. So, I did 
a test to see if I was able to change the default icon 
from the three question marks to an image I 
uploaded.  
 
All I had to do was to delete the icon named “leer 
Lok.png” and upload a different image after that with 
the same name “leer Lok.png”. Even though the new 
image will annoy me because there isn’t a correct 
icon for a locomotive, I will at least get a chuckle out 
of it. Also, I’m not sure if this image will stay or revert 
the next time there is an update, but I will still enjoy it 
until then. 
 
Enjoy your hobbies 
 
Rick Sinclair 
 

 

 
My New Default Image 

Old Default Image 

 
Fig # Image preview window 
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Reading Through CV Charts in Decoder Manuals (#60945, 60946, 60947) 
In this month’s article, I will investigate what many may find as a mishmash of convoluted data 
conveniently embedded into a cryptic table. Pretty much like my introductory sentence. I introduce to 
you… the CV Data sheet. In short, this is the list that you would look to whenever you wish to change 
any of the CV settings within your digital decoder or locomotive. I will do my best to break down the 
data tables into a more easily understood set. 
 
The examples shown will be pulled from the instruction manuals in the 609xx series of Märklin’s mfx 
Decoders. CV values are standardized, except for some proprietary settings that may occur for specific 
locomotive models. Therefore, the information provided here should apply to most any Märklin 
Decoders. As a warning, I won’t cover some of the notation in the ‘Notes’ column as they should be 
somewhat self-explanatory. 
 
A look at the CV Tables for fx MM (Märklin Motorola) 
As the sub head indicates the description here focuses on the MM decoder protocol. There is a 
separate set of tables for DCC. As this is a heavy topic, I won’t cover the DCC tables in this article. 

Fig. 1: Sound Function CV Table 
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Sound Function CV Settings 

The CV table we will look at are the Volume settings for the sound decoders. I’m not sure if there is a 
logic as to why this is the first set of CV values to examine. However, it may be the most common 
settings that folks want to adjust. They are the easiest to work with while getting to understand how to 
change CVs. 

 

The sound volume table is displayed only in black and white, so I have added some color codes to 
separate the data for clarity (Red, Green and Blue outlines; see Fig. 1). You can see that all three blocks 
have identical CV values and only differ based on the loc’s engine type (Steam, Diesel or Electric). 
You’ll only need to reference the section that matches the loc’s engine. 
 
To use this data, there are two things that you will need to be aware of: How the sound volumes will 
mix (Default/Values column) and the correlation between Sound functions and CV ID’s. All ‘Default’ 
values are the value levels preset at the factory. 
 

Volume Settings 

The Total volume and effects volumes can be set from values 0 (off) to 255 (max volume). The setting 
for ‘Total volume’ can be thought of as the master volume. All ‘Sound effect’ functions are the 
independent sounds that you hear, and therefore each can have a volume level setting. A bell can be 
set louder than a whistle for example. While all sounds and master have a max setting of 255, setting a 
bell at 255 and your ‘Total volume’ at 100 will not make the bell louder than the 100 setting. Instead, 
the bell will be set to the max level of the total volume. In short, the effect levels are the fractional 
level of the total volume setting. You conceptually have 255 settings within the total volume setting 
(whether your total volume is set for 50, 100 or 255).  
 
Be aware that FX decoders (not mfx) decoders will only have a master volume and it is not possible to 
mix independent volumes of specific sounds (no adjusting the bell or whistles to be different than 
what is set at the factory). 
 

Function Controls for Sounds 

The table indicates that sound assignments are specific to the function button that they are set to. 
This means that you would have to know what function buttons are assigned to which sounds before 
applying your volume settings. Let’s say that you want your bell to be function f10, then the volume 
adjustment for F10 would require adjustment to CV 148.  
 
What makes this table a bit confusing are the numbers located under the engine type (i.e. steam, 
diesel, electric). These numbers are the sound numbers assigned to the sound as they are set in the 
decoder. The Bell could be identified as sound 8, for example. The sound file ID’s are mapped to 
function buttons. In the table shown in Fig. 1, you can presume that sound ID #9 is assigned to f10 and 
sound file 3 is assigned to f11. Sound file ID’s can be one of the most confusing aspects of 
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programming a decoder, because they aren’t easily identified either through translation of the sound 
label or awareness of what the actual sound represents. 
 

Methods for Calculating CV Values 
The CV Tables show that there are various methods to establishing the proper CV value setting. I will 
go through some of the table displays to explain how they are set.  

Simple CV Range 

The values for these CVs have a range from 1 to 255. The values in parenthesis (1 - 80), are the value 
limits for users who are operating with the old 6021 digital controller, which has a limit of 80 (not 
255). You would only need to enter an appropriate number within the range. These are probably 
familiar to most users who dabble in the dark arts. (See Fig. 2). 
 

 
 
In Fig. 3, I display some uniquely noted items that probably could use some explanation. The ‘{x4}’ 
designation in the max speed value (top row, Fig. 3) is somewhat described in the notations for CV3 & 
CV4. It describes a time multiplier which is the rate in which CV3 and CV4 takes to get to or from the 
max speed value.  
 
CV8 – Decoder reset. If you somehow manage to get lost in all your experimentation messing with the 
CV values of a decoder AND/OR your loc no longer wants to run due to your mucking about. It does 
not have a held value, because when set to 8 it defaults your decoder to factory settings, and it cannot 
have any other value applied to it. 
 
For some decoder/controller combinations, not all functions can be accessed. For instance, an old 
6021 controller has only 4 functions per address number. To accommodate higher order functions, it 
may be possible to address and additional decoder address and utilized higher functions. Notice that 

Fig. 3: CV's with unique properties related to acceleration/deceleration. Extended Address settings. 

Fig. 2: CV's with simple range settings 
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CVs 17 and 18 list address settings for address 3 and address 4. It’s not listed in the manual, but there 
is a setting that I’ve seen for a ‘long address’, this is address 2. The settings here should be consecutive 
in number from CV1’s main address setting [CV1 = 3, so CV17 = 5 and CV18 = 6 (the long address 
should be 4]. 

CV’s with Set Values and Minimal Calculations 

The Braking mode setting (Fig. 4) initially can be confusing to understand and it introduces a complex 
looking table in various CV settings. I will explain how it works and how to find a proper value.  
 
First, I’ll comment on some of the information that is background information and not critical to the 
settings. Firstly, the braking mode value is not really a settable range anywhere between 0 – 48. I’ll 
explain this more when I clarify the ‘Bit x’ listing.  
 

 
The Bit 0-3, Bit 4, Bit 5 and Bit 6-7 (listed in the ‘Explanation’ Column) do not have Settable values. In 
this sense, think of them as hard coded values. Bit 4, for instance is set to a value of 16 (as listed under 
the Values column). Bit 5 is 32, and all other bits are 0. To establish a braking mode value, you need to 
take whatever Bit descriptions that you wish to apply and add them together. You can see that the 
default value is 48, meaning that all Bit values are applied (Bits 0-3 & 6-7 do not matter since they all 
are valued at 0).  
 
Hopefully you can see that the 0-48 value setting is a bit erroneous, because you technically can have 
only 4 different and specific values (0, 16, 32 or 48). 

CV’s with Bits that have Variable Values 

CV’s 29, 49 and 50 appear like the CV listing for the Brake settings, but finding the value based on the 
bit value is more complex than simple addition. The method is derived from binary math, so I’ll try to 
explain the difference from the example from that found previous example of Fig. 4. 
 
Let’s first take the bit values shown in CV 29. Bit’s 0, 1 and 2 can only hold a value of either 0 or 1. If 
we add them up, as we did in the previous example (say all bits = 1), you can see that they can’t even 
equate to the default value (6) or the range up to the max of 7. At most, it would equal to 3  
(bit 1 + bit 2 + bit 3). The solution is that the values are binary in nature… and now I must explain how 
that works. 
 
I will use tables to explain how the numbering works (if you already understand binary numbers,  
feel free to skip to the next section). Bear with me as this will be a roundabout explanation, but I think 
it will make understanding binary numbers easier to digest. 

Fig. 4: CV's with Set Bit Values 
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Let’s take our 3 bits and give them values: bit 0 = 1, bit 1 = 0, bit 2 = 1 (remember all bits in CV 29 can 
only be set to either 1 or 0). If we look at the bits lined up, we would read it as 1,0,1 (or 101).  
 
If we put the number in a table format using a familiar reference (where bit values can be from 0-9), 
we come up with a commonsense number (Fig. 5). 
 

Multiplier 100’s (bit 2) 10’s (bit 1) 1’s (bit 0) Actual value 

10 Insertable values (0-9) (0-9) (0-9)  

Bit values 1 0 1 101 

 
Pretty simple right? But this is was we know as a base 10 numerical system. Binary is base 2 and the 
calculations now would look like this: 
 
Now if we take the same bit values, and put them into a binary table (where bit values can only be 1 or 
0), it would look like: 
 

Multiplier 4’s (bit 2) 2’s (bit 1) 1’s (bit 0) 

2 Insertable 
values 

(0 or 1) (0 or 1) (0 or 1) 

Bit values 1 0 1 

 
The table may still be a little cryptic so I will explain the math. You have to take the ‘Bit values’ and 
multiply them by the ‘Multiplier’ value, THEN you have to add the results to get the actual value. You 
can see the long math applied to the 3 bits. 

Fig. 5: CV's with bit ranges that require calculation 
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(bit 2) 1 x 4  = 4 
(bit 1) 0 x 2  = 0  
(bit 0) 1 x 1  = 1 
                          5 
 
So, the sum value of the three bits (and the value for CV29) would be: 5. Below, I will change the 3 bit 
values for more examples:  
 
110    011    010 
 
(bit 2) 1 x 4  = 4  (bit 2) 0 x 4  = 0  (bit 2) 0 x 4  = 0 
(bit 1) 1 x 2  = 2   (bit 1) 1 x 2  = 2  (bit 1) 1 x 2  = 2 
(bit 0) 0 x 1  = 0  (bit 0) 1 x 1  = 1  (bit 0) 0 x 1  = 0 
                          6                            3                            2 
 
I suggest understanding these 3 bit examples, because typically they also represent how dip switch 
address work on older decoders (with the exception that the bit placement/dip switch order may be 
reverse). For example, the dipswitches may be interpreted as 110, but the bit number is 011. 
 
Another thing to note is, while it is relatively easy to convert a binary (bit number) into a numerical 
value, it is less simple to do the reverse. Especially without making an error. It is easier to use Address 
tables found in the user manuals of your device. 
 
This pretty much covers the variety of value calculations needed to properly find and set CV values for 
programmable decoders. There are Value Ranges, Set Values that need to be combined and Ranged 
values that need to be set into a binary string prior to being calculated. 
 

Addendum 
There is one section that I didn’t address as it may well be an article unto itself, but I feel it is important 

to reference for users who wish to install and program a digital decoder. The section refers to motor 

settings (Fig. 6). 

Some installations of decoders will result in the locomotive having either Jerky movement, or no  

movement at all (providing there aren’t errors in installation, like missing motor brushes). This is 

typically because Factory set decoders are set for the most common Märklin Motor types, a 5-pole 

High Efficiency motor.  

CV 52 addresses the motor type available and may need to be set according to what is supplied in your 

locomotive. I looked at the math on this CV, and I couldn’t calculate a value that would add up to the 

range total of 63 (I welcome any hints here). However, you should be able to play around with the CV 

values as there is no damaging effects to the motor. It simply won’t rotate properly if set incorrectly. 

 

 



10 

 

 

There are also 4 additional parameters that you can use to fine tune any motor control. These are CV’s 

53, 54, 55 and 56. I suggest that setting CV52 first will be enough in getting the motor to rotate 

smoothly. In some applications, setting CV52 will pre-set the values for 53-56.  (Note* I honestly 

haven’t tested this with this programmer, so I can’t verify this is how it operates. I do know that I have 

seen adjustments made to the 4 CV’s when 52 had been set.). CV’s 53-56 are a balancing act that 

require some diagrams and in-depth explanation that I won’t cover here (it’s in-depth nerdiness). 

I hope you find the information presented here as helpful. Playing with CV values can be challenging 

and often very subtle. Understanding how the tables of information work may give your insight into 

how a decoder works and how you can customize your loc to your liking. 

As always, have fun! 

Curtis Jeung 

 
 
 

 
 

Fig. 6: CV's governing motor properties 
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Upcoming appearances: 
 

Amherst Railway Society Hobby Show 
Eastern States Exhibit Center 
Jan 25th & 26th 
1305 Memorial Avenue 
West Springfield MA. 01089 
 

 

 

 
 

 
 
 
To contact Rick and Curtis for help with your Digital, technical and product related questions: 
 
Phone:  650-569-1318   Hours: 6:00am – 9:00pm PST. Monday through Friday. 
  
E-mail:  digital@marklin.com 
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