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2. [bookmark: _GoBack]Hacking the Roco Digital system (cont.)

f. Modifying Roco Amplifiers to operate as Boosters in OTHER DCC Systems
Difficulty:	4
Ok, so you have a Roco digital starter set, but for some reason you decide you need to upgrade some.  What to do with your ‘old’ Roco DCC set? Well, if you go with a LENZ system, you can re-use your Roco stuff!  Yes, you read correctly! You can reuse it!  Let’s look at the Amplifiers first.

As we discovered in the previous section, the Roco booster uses pins 1 and 4 on the BOOSTER OUT/IN ports to carry the DCC signal.  This signal is received from the Command Centre (in the case of Roco a LokMaus/MultiMaus or in LENZ an LZ100 or LZV100)  These command stations will typically have a connector that is marked CDE for additional boosters. The CDE connections are allocated as follows:
C – DCC Signal
D – Ground
E – Error (short/overload)

To connect your Roco booster to a LENZ command center or booster, you need to make a cable that will allow connection from the BOOSTER OUT/IN socket, to the C and D connections on the other booster.  See the following image.

[image: boste_connect]

The Roco Booster can be connected, by connecting the BOOSTER OUT/IN socket pin 1 to the C output of the other booster, and pin 4 to the D connection.

The biggest problem with this is that the Roco booster does NOT provide an E connection, as the Shorts are handled by the MASTER Throttle. Although we CAN run without the E connected (it is optional) it is not advised to run like this without adding protection for the Roco booster.  This protection can be achieved in a number of ways.
· add a 24V automotive bulb in-line with one of the track connections (i.e.  Connect one of the booster track wires to the one rail; the other wire connects to the bulb and the bulb to the track rail... See first image below for explanation.
· Add a fuse in the track output wire, as in the second image below.

[image: roco_booster_protection]

Each of the 2 approaches has their benefits and their drawbacks.  The bulb has the benefit that it does not kill everything, in case of a short, but, it will not shine very bright, so you might not even know that there is a problem. But it works and it is a safe and cheap solution.

The fuse has the benefit that, when the fuse is blown, that section of track is without power, and you immediately know you have a short. Problem is that if you DO use a fuse, and it does not blow quick enough, you might still damage your booster.  On the other hand, it might become annoying if your trains picks a point, or otherwise creates a short, and the fuse blows.

So either will work, you have to choose what will work best for your setup.

The author has successfully connected a Roco Amplifier (converted into a booster) to the CDE outputs on an ESU ECoS Command center, and controlled a sound equipped loco without any problems.  This same connection should be applicable to the Uhlenbrock systems, Lenz, and others that support the CDE connections, as long as it is remembered that the Roco booster has NO short circuit protection when used without a LokMaus/MultiMaus connected.  It should also NEVER be connected as a slave booster, AND have a mouse connected to the booster!


g. Using a Roco LokMaus2 or MultiMaus as an additional throttle in another system
Difficulty:	2
Well, you might now ask, if we can use a Roco Booster in another system, can we use the Muases in another system too?  And the answer is yet again, Of course you can!

The Roco system uses a modified version of the Lenz XpressNet, that they call RocoNet.  However the throttles are all true XPressNet devices, and they operate flawlessly in an XPressNet setup, be it from Lenz, Atlas, or any other vendor!

The Roco system uses RJ12 connectors for throttles.  The Lenz Command Centers uses 2 different styles of connectors, one a 4 pole rectangular green plug, and the other a round 5 pole DIN socket. Many others only use the green plug type connectors.  

Let’s have a closer look at the connections used in the Slave Roco Throttle, and how to tie them up with the Lenz Command Centre…  The following image indicates which f the Roco pin connections supply which part of the XPressNet signal, as well as for the Lenz connectors.

[image: Roco to Expressnet adapter plug]

For the purposes of this section, we have indicated that pins 1 and 6 are NOT USED, as they are only required by a device in the MASTER position on a Roco Amplifier. They do not apply to the Lenz DCC systems.

As can be seen from this, we can very easily modify a Roco throttle cable to connect to a MBAL connection on a Lenz Command Centre, for example.

This is again, a very simple modification that allows a new breath of life to come to your ‘useless, old’ Roco components!

The benefits of doing this, is that the Roco throttles are particularly user friendly, and comfortable to use, and much less intimidating than say a Lenz LH100. Many people simply prefer the ‘Look and Feel’ of the Roco MultiMaus.


h. Connecting the Roco System to your PC
Difficulty:	3
We live in an age where computers are everywhere! And the hobby room (and that includes more than just your model railroad hobby) is no exception.  More and more people are pulling in the help of a personal computer to operate their layouts, and to add some interest, or simply for bragging right that they have a PC interface.  However, there is some real value to having a computer. 

They are able to run trains automatically; they can be used to control animated features on the layout, or to assist in routing trains and controlling the layout.

The Roco DCC system has a computer interface that operates as an additional throttle on the network.  It also allows for feedback from the layout, to visually indicate points, signals and train positions on the PC screen.  This is a very nice system, but it is also VERY expensive, even when we consider that it is supplied with the VERY IMPRESSIVE Rocomotion software.

The Roco DCC system can however be linked to a computer in a MUCH simpler and cheaper fashion. All that is required, are a few pieces, some solder skills, and a little time.

Let’s see how.  To connect your Roco you will need a PC with an RS-232 port (a 9 pin serial port), a RJ9 (or RJ12) plug, a length of 4 strand wire, and your trusty soldering equipment.  The cable can very easily be manufactured, by connecting the pins as follows:

Serial plug         RJ9 (BOOSTER OUT)          RJ12 (MASTER)
Pin 5                         Pin 4                                           Pin 6
Pin 3                         Pin 1                                           Pin 1



Also, refer to the following diagram for reference

[image: Roco Digital DIY PC Interface]

Should you be using multiple boosters, you can use the MASTER socket on your amplifier to connect to your PC, by replacing the RJ9 with a RJ12 plug, and using pins 1 and 6 instead of 1 and 4.  However, remember that this interface is NOT an XPressNet interface and so, no additional Roco throttles can be used in conjunction with this adapter, there should not be ANY throttles besides the PC, or the system will not work!

Once the cable is manufactured, it can simply be plugged into the BOOSTER OUT port on your booster, or into the MASTER socket, if you use multiple boosters.

There are a number of programs that can be used with this simple interface, to control trains or to program CVs.  It is however, important to understand that we did not add any hardware to the system, so we still do not have CV reading capability with this interface.  We only have a means of writing data to the trains, be that programming information, or trains instructions.  Some examples of software that will work using this simple serial interface are listed below. 
RocRAIL    (http://wiki.rocrail.net/doku.php)  This also has PDA and iPod connectivity!
Freiwald Software (http://www.freiwald.com/pages/index.html) Rocomotion software is based on their products


i. Conclusion
This brings an end (for now) to the hacking the Roco Digital system.  However, there are so much more to explore than what this document could ever attempt to do justice to.

The Roco Digital system is definitely not the correct choice for every body, but is a very good choice for many.  It is a robust and simple system, with so much potential, that it would be a shame if it was not at least considered as a viable DCC control system for your model railroad. 

As with many other things in life, if you understand what the tool CAN do, it is so much better when it is used.

I hope I have at least created an interesting read, even if you choose not to pursue any of the information I chose to write up here.

All the best and good luck!
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