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1 Overview 
Congratulations on your purchase of the PRICOM Automated Train Controller. We are 
sure that you will enjoy the unique combination of options and features available to you 
with this controller. We have many additional options and features planned for the future. 
You can be sure that your investment was a wise one. Additionally, if there are any 
features you can think of, or options that you would like to see, please let us know! 
Hearing from real customers in the ‘ real-world’  is the best way to improve any product. 
 

1.1 Features 
The PRICOM Automated Train Controller is delivered in 2 parts. First, the Train 
Controller PCB, pictured below. The second part is a control and configuration program 
used on a PC running Microsoft Windows. The PCB is completely self contained, and 
can operate trains without the PC, once the configuration has been stored on the PCB. 
 

Figure 1 - Picture of Train Controller  PCB 

 
 

1.2 Applications 
With its unique combination of features, the PRICOM Train Controller is designed with 
the following applications in mind, but can also be used for any variations that you can 
dream of. 
 

1.2.1 Trolley Controller 
An automated Trolley Line is a nice addition to any home or club layout, especially when 
there are a limited number of operators. As a modeler, we love taking guests on tours of 
our layout. Having ‘action’  on the layout always impresses the guests, especially when it 
is realistic. The ‘ routes’  and ‘schedules’  of the Train Controller allows the action to be 
varied, and realistic, only limited by your imagination. 
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1.2.2 Shelf Layout Controller 
A self-contained shelf layout can benefit from having some scheduled activities, 
especially if there is limited space for control systems. Having an automated line or 
trolley can add that extra dimension of realism to a small layout with limited space. 
 

1.2.3 Automated Passenger Line 
Similar to the Trolley Controller listed above, adding an automatic passenger line to your 
layout can add realism that is impossible to get with a simple `crash the buffers'  type of 
auto-reversing controller. Manually running some trains and having some automated 
trains adds a depth to your layout that is tough to match. A complete train schedule can 
be entered, and automatically run to mimic actual prototypical operations. One of my 
favorite is the West-Line from the C&NW in Chicago. We have included a sample 
Configuration of this line to help you understand what can be accomplished with the 
Train Controller. We have more features and options planned to make a passenger line 
even more prototypical. 
 

1.2.4 Display Layout 
A display layout has the unique challenge of what to do when people are watching and 
what to do when they are not. The PRICOM Train Controller gives you the ability to 
configure automatic operations when some external trigger event occurs, such as motion 
detectors, or a simple push-button. Having a layout behind a glass window, with a button 
to start the action saves the motors in the trains, and helps reduce the maintenance of the 
layout. With the `schedules'  and `routes'  in our Train Controller, the layout can do so 
much more than just `run in circles' . 
 

1.3 Options 
There are several options planned as well as available, the first couple are listed below. 
 

1.3.1 LCD 
You may connect our optional LCD Display to show the current status without keeping a 
PC attached. We are working on a remote LCD as well which facilitates mounting in the 
fascia or on a control panel for an impressive display of your layout status. 
 

1.3.2 Keypad 
Several functions such as `start trains'  and `stop trains'  is available on external 
connectors, but full programming requires a PC to be attached. If you are interested in a 
layout mounted keypad for program entry, please let us know. Around our house PC' s 
abound, so it is the easiest control means available. However, a keypad can be attached to 
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the Train Controller and using the LCD programming functions can be done `on layout' . 
This is a planned upgrade in the future. 
 

1.4 Expansion 
Several expansion plans are under consideration including more Turnouts, more Sensors, 
adding Sound, and a DCC control output. Keep in mind that the needs of you the modeler 
are most important to us here at PRICOM. Please let us know what you need, and we will 
do our best to help! 
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2 Connections 
The following section provides an overview of mounting and connecting your PRICOM 
Train Controller. Detailed connection charts and sample wiring diagrams are also 
provided. If you run into trouble wiring, connecting, or using your new Train Controller, 
please don' t hesitate to contact us. We have tried think of most setup configurations, but 
realize that situations arise we didn' t think of. We want you to enjoy your new Train 
Controller, so let us know if you need any help or need to make adjustments to our 
products for your situation. 
 

2.1 Mounting 
The PRICOM Train Controller has mounting holes that can accept 6-32 machine screws, 
or similar sheet-metal or wood screws. Please prevent the board from being warped or 
bent by the mounting screws. The mounting holes are grounded to the system ground, so 
prevent these screws from contacting power in any way. Be sure that airflow is not 
obstructed by placing the Train Controller PCB in a box or other closed enclosure. There 
is a reasonable amount of heat dissipated by the heat-sinks, especially the higher the 
Power Input voltage becomes. Soon we will have a top and bottom cover to protect the 
PCB from damage as well as improving the cosmetic appearance. 
 

2.2 Terminal Strips 
Most connection to the PRICOM Train Controller can be accomplished utilizing terminal 
strips. The terminal strips provided allow conventional screw attachment as well as un-
plugging the screw portion of the terminal strip. Often referred to as pluggable terminal 
strips, these provide the benefits of both a terminal strips (screw connections) and a 
connector (removability). The terminal strips can be plugged in Horizontal, or Vertical 
which is acceptable and desirable depending on your wiring preferences. But as you can 
see in the pictures below, the polarity can be reversed plugging these in. Be careful about 
the polarity as there is no keying or polarity features of these terminal strips. 
 

  Figure 2 - Terminal Str ip Hor izontal 

 

   Figure 3 - Terminal Str ip Ver tical 

 
 
In most cases there will not be any damage done if a terminal strip is attached backwards. 
For example, the Track Output will only be reversed if the terminal strip is attached 
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backwards. However, the Sensor Input block can cause damage to your Hall-Effect 
sensors if attached backwards as this will reverse the power supply sent to the sensors. 
 

2.3 Modular Jacks 
Sensor inputs as well as Switch Outputs are provided on Modular Jacks as well as the 
terminal strips. The advantage of the modular jack is that it can be removed quickly and 
also provides polarity protection to prevent reversing the wires. The disadvantage is that 
there is a limit to the current carrying capability of both the jack as well as the wire. With 
that in mind, we used Terminal Strips for high current applications (power and track), and 
Modular Jacks for low current applications (PC and LAN). For the other cases (Sensors 
and Switches) we have provided both so that you may decide which you prefer. If you are 
purchasing pre-assembled Sensor assemblies, they are provided with Modular Jacks pre-
wired. 
 

2.4 Power Input 
All Switch Outputs, Sensor Inputs, Track Output, the CPU and peripherals are powered 
from on-board voltage regulators fed from a bridge rectifier. Power is supplied to the 
Train Controller via the connector labeled P2 with connections as follows: 
 

Figure 4 - Power  Input Terminal Str ip Pinout (P2) 

Pin Name Descr iption 
1 AC AC or DC Input Power, 12-24VDC, 10-22VAC 
2 --- Not connected 
3 AC AC or DC Input Power, 12-24VDC, 10-22VAC 

 
The Train Controller has a built on Bridge Rectifier that will take incoming Low-Voltage 
AC from an external transformer, and convert to DC for use on the PCB. If you would 
prefer your own external DC Power Supply, you may use that as well. The input voltage 
range for an AC source is 10-22VAC, if an external DC supply is used 12-24VDC is 
recommended depending on the scale of trains you are running. The absolute polarity of 
the supply connections to P2 is not important since the connections are fed through a 
bridge rectifier. A 16.5VAC transformer is available from PRICOM at low-cost and 
works quite well with the Train Controller. When used, this transformer provides a 
rectified and filtered 21VDC supply for the Train Controller. This supply is then 
regulated and controlled to provide a programmable Turnout Supply voltage and is used 
for the Track Output through a PWM (Pulse Width Modulation) controller to provide a 
programmable Track Output source. 
 

2.5 Track Output 
Output power is fed to the track using the connector labeled P3 which is connected as 
follows: 
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Figure 5 - Track Output Terminal Str ip Pinout (P3) 

Pin Name Descr iption 
1 OUT Rail Drive Output 
2 OUT Rail Drive Output 

 
Since the Track Output is provided on a pluggable terminal strip, the polarity is easily 
reversed by merely `flipping'  the terminal strip plug over. The PRICOM Train Controller 
uses the terminology “East”  and “West”  to refer to the direction of travel. If you find the 
Train is running in the opposite direction from what was expected, you can simply `flip'  
the Track Output terminal strip over to reverse the polarity. 
 

2.6 Switch Machines 
Several types of switch machine can be attached and controlled by the PRICOM Train 
Controller including Snap Switches, Slow-Motion Turnouts, and motor-based `Stall'  
machines. Each has unique attributes to its advantages and disadvantages, but we will 
leave that for another discussion. Each of these machines can be connected to the Train 
Controller using Terminal Strip P1, or the Modular Jacks Labeled P20 & P21. The 
Terminal Strip and the Modular Jacks have the same functions, but are provided to give 
you the freedom to choose the connection method you prefer. The actual pin connections 
for each are as follows: 
 

Figure 6 - Switch Machine Terminal Str ip Pinout (P1) 

Pin Name Turnout Descr iption 
1 Main 1 Output to set switch “Main”  
2 Power 1 Common Power to Switch Machines 
3 Thrown 1 Output to set switch “Thrown” 
4 Main 2 Output to set switch “Main”  
5 Power 2 Common Power to Switch Machines 
6 Thrown 2 Output to set switch “Thrown” 
7 Main 3 Output to set switch “Main”  
8 Power 3 Common Power to Switch Machines 
9 Thrown 3 Output to set switch “Thrown” 
10 Main 4 Output to set switch “Main”  
11 Power 4 Common Power to Switch Machines 
12 Thrown 4 Output set switch “Thrown” 
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Figure 7 - Switch Machine Modular  Jack Pinout (P20) 

Pin Name Turnout Descr iption 
1 Main 1 Output to set switch ªMainº 
2 Power 1 Common Power to Switch Machines 
3 Thrown 1 Output to set switch ªThrownº 
4 Main 2 Output to set switch ªMainº 
5 Power 2 Common Power to Switch Machines 
6 Thrown 2 Output to set switch ªThrownº 

 
 

Figure 8 - Switch Machine Modular  Jack Pinout (P21) 

Pin Name Turnout Descr iption 
1 Main 3 Output to set switch ªMainº 
2 Power 3 Common Power to Switch Machines 
3 Thrown 3 Output to set switch ªThrownº 
4 Main 4 Output to set switch ªMainº 
5 Power 4 Common Power to Switch Machines 
6 Thrown 4 Output to set switch ªThrownº 

 
As you can see, there are 2 possible ways to connect to each Switch Machine output, but 
each still functions the same. Next we will describe the proper connection of each type of 
switch machine in greater detail. The connection examples are written for Turnout #1 
using terminal strip connections, but can be connected to any Switch Output, and use the 
connection method you prefer. Multiple types of Turnouts can be used simultaneously, 
with the only limitation being the single Turnout Voltage Supply setting. 
 

2.6.1 Momentary (Snap) Turnouts 
Momentary or `snap'  switches are the types that connect using two or three wires and are 
based on a solenoid for movement. Atlas, Pico, and others make this type of turnout 
machine. We have heavily tested with the Atlas machines, and the following 
configuration is based on that experience. 
 

Figure 9 - Momentary (Snap) Turnout Connections 

Pin Name Color  Descr iption 
1 Main Yellow Output to set switch ªMainº 
2 Power Black Power to Switch Machine 
3 Thrown Orange Output to set switch ªThrownº 

 
The `Power'  supplied on Pin-2 in this example is programmable using the PC Software to 
any suitable voltage from 10V to 20V. With the Atlas `snap'  switches we suggest setting 
the Switch Supply Voltage at 16 Volts. This voltage in combination with a `Turnout Snap 
Time'  of .200 Seconds (200 Milliseconds) gives a very reliable result. This configuration 
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supplies a loosely regulated 16 Volts as a Switch Supply, charged into a Capacitor 
Discharge unit, with a programmable discharge time of 200 Milliseconds which is 
configurable using the PC software. The 16 Volt supply gives a good `Snap'  from the 
Turnout, but keeps the `bouncing'  to a minimum, the Snap Time keeps the Turnout 
Solenoid from heating up. All four Switch Outputs can be used as Momentary (Snap) 
Turnouts, or you can mix-and-match turnout types across the Switch Outputs. 
 

Figure 10 - Momentary (Snap) Turnout Picture 

 
 
Note: The Switch Supply Voltage applies to ALL Switch Outputs. I f you use the 
suggested 16 Volts, be careful with the Tortoise stall-type switch machines as the 16 
Volts is too much for them to run reliably. 
 
If you are using a bipolar or 2-wire Momentary (Snap) Turnout, just connect the machine 
to the Main and Thrown outputs (Pin 1 & 3 in the example above). The Switch Outputs 
on the Train Controller have pull-up resistors that will provide the Switch Supply voltage 
to the inactive output. The result is that the Main and Thrown outputs will reverse 
polarity with each other when triggered, which is just what these bipolar machines 
require. 
 
When wiring any of these Switch Machines, keep in mind that the absolute polarity of the 
wiring relative to the Turnout state is not important. What we mean is that Pin-1 doesn' t 
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have to be connected to the coil that sets the Turnout to Main, and Pin-3 doesn' t have to 
be connected to the coil that sets the Turnout to Thrown. The Train Controller PC 
Configuration program can reverse the state of these connections at any time. 
 

2.6.2 Constant (Stall) Turnouts 
Typical `stall'  type turnouts are activated by motors that move the throw-bar in opposing 
directions based on the polarity of the power supplied to them. Our main experience with 
these machines is with the Circuitron Tortoise. This machine optimally likes 12 Volts and 
prefers to have the power continuously applied, in other words stay Constant. When the 
machine has reached its end of travel, the motor simply `stalls'  and hold the throw-bar in 
that position. These machines are nice and quiet, move slow, and keep from distracting 
the spectators. The Train Controller PCB controls this type of machine quite nicely, and 
provides additional inrush current limiting by way of the on-board pull-up resistors.  
 

Figure 11 - Constant (Stall) Turnout Connections 

Pin Name Color  Descr iption 
1 Main Yellow Ground to move switch ªMainº 
2 Power Black No Connection 
3 Thrown Orange Ground to move switch ªThrownº 

 
The `Power'  supplied on Pin-2 in this example is not connected but the Power is used by 
the Switch Outputs to supply power to the switch machine. Use the PC Software to set 
the Turnout Voltage to any suitable voltage from 10V to 20V. For the Tortise Machine 
we suggest setting the Turnout Voltage at 12 Volts. This voltage in combination with a 
Constant Turnout setting will provide a continuous voltage to the Switch Output. The 
built-in pull-up resistors that supply the power to the turnout can continuously supply 
about 50MA per output. If you attempt the draw more power, the resistor will limit the 
current supplied. All four Switch Outputs can be used as Constant (Stall) Turnouts, or 
you can mix-and-match turnout types across the Switch Outputs. 
 
Note: The Switch Supply Voltage applies to ALL Switch Outputs. I f you use the 
suggested 12 Volts for the Constant output, you will need to use a longer ‘Snap’  time 
for any Momentary (Snap) Turnout outputs. 
 
When wiring any of these Switch Machines, keep in mind that the absolute polarity of the 
wiring relative to the Turnout state is not important. The motor connection is made to Pin 
1 & 8 on the Tortoise, which is then connected to Pin 1 & 3 on the Train Controller PCB. 
The absolute polarity required depends on what orientation you mount the Tortoise. The 
polarity can be reversed by simply by flipping the terminal strip over, or reversing the 
wires, or just use the PC Configuration Software to set the required polarity. 
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Figure 12 - Constant (Stall) Turnout Picture 

 
 
 

2.6.3 Slow Motion (Motor) Turnouts 
The Slow Motion Turnout configuration is a slight variation on the Constant (Stall) 
Turnout described above. This mode allows the Turnout Power to be supplied for a 
programmable time from 1-16 seconds instead of constantly as requested by the Tortoise.  
 

Figure 13 – Slow Motion (Motor ) Turnout Connections 

Pin Name Color  Descr iption 
1 Main Yellow Ground to move switch ªMainº 
2 Power Black Power to Switch Machine 
3 Thrown Orange Ground to move switch ªThrownº 

 
The interesting thing about this mode is that you can use it to connect an external device 
such as a motor, light, bell, or anything else, and have it `run'  for a programmable time at 
any point during your `Schedule'  or `Route' . Simply connect the device to the Power 
(Pin-2) and Main (Pin-1) or Thrown (Pin-3) pins. You can also control 2 separate devices 
by connecting both to Power, with one to Main and one to Thrown. 
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2.7 Sensors 
The Sensor Inputs allow the exact location, or any other external input to be monitored 
and acted upon by the PRICOM Train Controller. This is primarily intended for using 
Hall-Effect Sensors between the rails and a magnet attached to the rolling stock. To 
facilitate your wiring preferences, we have supplied all the connections on both Terminal 
Strips as well as Modular Jacks. Use the following figure to connect Sensors using the 
Terminal Strip P5: 
 

Figure 14 - Sensor  Input Terminal Str ip Pinout (P5) 

Pin Name Sensor Descr iption 
1 Power All Sensor Power Source 
2 Power All Sensor Power Source 
3 Input 1 Sensor Input, Activated when pulled GND 
4 Input 2 Sensor Input, Activated when pulled GND 
5 Input 3 Sensor Input, Activated when pulled GND 
6 Input 4 Sensor Input, Activated when pulled GND 
7 Input 5 Sensor Input, Activated when pulled GND 
8 Input 6 Sensor Input, Activated when pulled GND 
9 Input 7 Sensor Input, Activated when pulled GND 
10 Input 8 Sensor Input, Activated when pulled GND 
11 GND All Common GND for all Sensor Inputs 
12 GND All Common GND for all Sensor Inputs 

 
Sensor Power is supplied from a dedicated 12 Volt Regulator on the Train Controller 
PCB. This regulator can be replaced with a 5 Volt regulator if your application requires 5 
Volts to supply voltage to your sensors. Most Hall-Effect Sensors can use 5 Volts or 12 
Volts. 
 
The following tables describe the pin connections for the Modular Jacks to access the 
Sensor Inputs. These pinouts were chosen so that the Modular Jack could be 
inadvertently wired backwards without causing damage to anything. If you find that your 
Sensor inputs are backwards from what you expect, the Modular Plug could be attached 
to the cable upside down or backwards. 
 

Figure 15 – Sensor  Input Modular  Jack Pinout (P22) 

Pin Name Sensor Descr iption 
1 Power 1 Regulated Sensor Power (12 Volts) 
2 Ground 1 Sensor Ground 
3 Input 1 Sensor Input #1, Ground=Activated 
4 Input 2 Sensor Input #2, Ground=Activated 
5 Ground 2 Sensor Ground 
6 Power 2 Regulated Sensor Power (12 Volts) 
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Figure 16 – Sensor  Input Modular  Jack Pinout (P23) 

Pin Name Sensor Descr iption 
1 Power 3 Regulated Sensor Power (12 Volts) 
2 Ground 3 Sensor Ground 
3 Input 3 Sensor Input #1, Ground=Activated 
4 Input 4 Sensor Input #2, Ground=Activated 
5 Ground 4 Sensor Ground 
6 Power 4 Regulated Sensor Power (12 Volts) 

 
 

Figure 17 – Sensor  Input Modular  Jack Pinout (P24) 

Pin Name Sensor Descr iption 
1 Power 5 Regulated Sensor Power (12 Volts) 
2 Ground 5 Sensor Ground 
3 Input 5 Sensor Input #1, Ground=Activated 
4 Input 6 Sensor Input #2, Ground=Activated 
5 Ground 6 Sensor Ground 
6 Power 6 Regulated Sensor Power (12 Volts) 

 
 

Figure 18 – Sensor  Input Modular  Jack Pinout (P25) 

Pin Name Sensor Descr iption 
1 Power 7 Regulated Sensor Power (12 Volts) 
2 Ground 7 Sensor Ground 
3 Input 7 Sensor Input #1, Ground=Activated 
4 Input 8 Sensor Input #2, Ground=Activated 
5 Ground 8 Sensor Ground 
6 Power 8 Regulated Sensor Power (12 Volts) 

 
We have tried several different manufactures of Hall-Effect Sensors, and our Train 
Controller will work with most of them. Be careful because there are several types 
including latching, momentary, polarized, etc. We have had the best luck with the 
momentary types. Stay clear of the latching types because once the magnet turns them on, 
they stay `on'  until the magnet passes over them again. Since we are looking for a 
location feedback from the Sensor Input, a latching Hall-Effect Sensor would defeat this 
purpose. The Train Controller PCB has built-on pull-up resistors, so an external resistor 
is not required and an Open Collector (O.C.) output on a Hall-Effect Sensor can be used. 
 
An interesting feature of the built-on pull-up resistors is that you can connect multiple 
Hall-Effect Sensors to the same Sensor Input pin. Then your `Route'  can simply ªLook 
for Stationº and that `Station'  can be multiple sensors representing multiple stations. 
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A Hall-Effect Sensor requires a magnet to be attached to the bottom of your train 
somewhere. We have uses some very small rare-earth magnets with great success. One 
drop of CA Glue will put one of these little guys on the bottom of just about anything. 
Here are some sample pictures of how we attached a Rare-Earth Magnet to the bottom of 
our rolling stock. 
 

Figure 19 - Bottom of Br ill Trolley 

 

Figure 20 - Br ill Trolley Magnet 

 
 
In the case of the Brill Trolley, a magnet was easily attached under the non-drive truck 
because the bottom was flat plastic with enough clearance to keep the magnet above any 
Turnout parts it might encounter. 
 

Figure 21 - DeWitt Clinton With Magnet 

 

Figure 22 - DeWitt Magnet Closeup 

 
 
The DeWitt Clinton was a little more challenging because the bottom plastic is already at 
rail height. In this case, we added a small strip of Balsa to the bottom of the motor unit 
where the engine coupler attaches. The Balsa was glued to the plastic with CA Glue, and 
the magnet was in-turn CA Glued to the Balsa. Obviously the Balsa could be painted 
which would make it blend in better. 
 
There are a few things to keep in mind when using Hall-Effect Sensors. First of all, a 
magnet has a North Pole and a South Pole. That means that for a polarity sensitive Hall-
Effect Sensor, which most are, you will need to get the magnet attached so that the 
correct pole is facing down towards the Sensor. We found that the easiest way to figure 
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this out is take the magnet in your fingers and pass it over you Hall-Effect Sensor while it 
is connected to your Train Controller. The Sensor Status LED' s will show when the Hall-
Effect Sensor has been triggered by lighting the appropriate LED. Once you figure out 
the best side to use, mark it with paint, or a marker (as in the picture) so you don' t 
accidentally glue the magnet on backwards! 
 

2.8 Personal Computer 
Configuration and control are accomplished with a PC attached to the Modular jack 
labeled P7 with the included Modular to DB-9 adaptor cable. Attach the included cable to 
an available Serial COM Port on your PC. When you run the PC Software, you will 
choose which COM Port the Train Controller is attached to. Usually this is COM1 or 
COM2 on most PC' s. 
 
If you need a longer cable, simple extent the DB-9 side of the cable using a Serial 
Extension cable, available from PRICOM or from your local computer retailer. You will 
want to keep the cable under 100'  long to keep the error count low during configuration. 
If you wish to make your own cable, here is the pin out for P7. 
 

Figure 23 ± PC Ser ial Connection Modular  Jack Pinout (P7) 

Pin Name Descr iption 
1 N/C Not Connected on the PCB 
2 Ground Signal Ground 
3 TxData Transmit Data To the PC 
4 RxData Receive Data From the PC 
5 Ground Signal Ground 
6 N/C Not Connected on the PCB 

 
If you inadvertently wire the Modular Connector backwards, no damage will be done but 
the TxData and RxData leads will be reversed. If you can not get the PC to talk to the 
Train Controller, check to make sure you have the Modular Plug attached to your cable 
the correct way. 
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3 PC Software 
The second part of the PRICOM Train Controller system is PC-based Software. This 
software is used for Configuration and Control of the Train Controller. Using the PC 
Software you can load and save configuration files to your PC, setup new `Routes'  and 
`Schedules' , and upgrade/update the Firmware that runs the embedded microcontroller on 
the Train Controller PCB. 
 
This section covers the installation and simple operation of the PC software. A more 
complete explanation of how to setup and save Configuration Schedules will be covered 
in the ªConfigurationº section later in this manual.  
 

3.1 OS Compatibility 
The PC was chosen because it has such a universal appeal and installed base. If you have 
a Macintosh computer instead, we are sorry for the inconvenience, but we don' t support 
the MAC. We have tested the PC Software on Windows XP, Windows ME, and 
Windows 98. If you use a different operating system on your PC, or wish to run under a 
Windows emulator on Linux or on a MAC, please let us know how it works out. 
 
The PC Software runs under the Microsoft .NET Framework. If you are running 
Windows XP, you already have the .NET Framework. If you are running an earlier 
version of Windows, you may be instructed to download the .NET Framework to run the 
software. The preferred way to obtain the Framework is by using Windows Update and 
installing the updates. We have also included the current version (1.1) on the CD-ROM 
called ªDotNetFrameworkInstall.exeº. Simply double click on the file to install the .NET 
Framework. 
 

3.2 Distribution Media 
The PRICOM Train Controller can be installed from the included CD-ROM or by 
downloading an installation package from http://www.pricom.com. Both methods will be 
covered generally in this section, but since last-minute changes can occur in software, 
please refer to the on-screen directions during the installation. 
 

3.3 CD-ROM 
To begin installing from a physical CD-ROM, first insert the disc in your computer, and 
double click on the ªSetup.exeº file that appears in the folder on the CD. We have 
included lots of `bonus'  material with the extra space on the CD-ROM such as 
Component Data Sheets. 
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3.4 Download 
Downloading is an efficient way to stay current with the latest version of software. First 
download the current version from http://www.pricom.com and save the installation 
package to a suitable folder on your local hard drive. As an example, saving all versions 
to a folder called ªC:\PRICOMº would allow you to keep all versions you have 
downloaded.  
 
Once your have downloaded the installation package, double click on the ªSetup.exeº for 
the version you wish to install, and the installation will continue as described next. 
 

3.5 Installing the PC Software 
Because the PC Software uses the .NET Framework, the disk space consumed by the 
entire software package is only about 2MB. Remember you need to have the .NET 
Framework installed to run the software. Please see ªOS Compatibilityº in section 3.1 
above. 
 
Once you have double clicked on the ªSetup.exeº file, and the installer is running, you 
will see the following Welcome Screen: 
 

 
 
Simply click ªNextº to obtain the ªSelect Installation Folderº Screen shown next: 
 
You can choose to use the default Folder (recommended), or you can use a folder of your 
choice. The chosen location will store the executable files as well as the default location 
for configuration file storage and Firmware Image files. 
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If you are running WinNT, Win2K, or XP, you will also be able to choose if the Train 
Controller PC Software will be usable by just yourself, or all users of your PC. Once you 
are satisfied with the destination folder, click ªNextº where you will confirm the 
installation process. 
 

 
 
 
Once again click ªNextº to Confirm and Start the Installation.  
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Once the Installation is complete, you will receive the following screen. Click on ªCloseº 
to Finish and Exit the Installation.  
 

 
 
You may now ªRunº the installed PC Software, as described in the next section. 
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3.6 Run the PC Software 
To Run the PC Software, click on the Icon in the Start Menu (ProgramsÆPRICOM 
DesignÆTrain Controller PC), or Double-Click on the Executable File where you 
installed the PC Program to. Once running, you should see a screen something like this: 
 

 
 
The screen is setup into `tabs' , one for each specific function you will be performing 
while using the PC Software. They are Stations, Routes, Turnouts, Schedule, Status, and 
Control. Each of these tabs and their functions will be covered next. Across the bottom of 
the screen is the Communications Status Display. This will show the COM Port being 
used and its status, total number of TX (Transmit) Packets, total number of RX (Receive) 
Packets, and the number of Bad RX Packets. The system will retransmit so you don' t 
need to worry about BadRX, but it is a general indicator of how well the communications 
link is working. 
 

3.7 Setup the COM Port 
Before going further, it would be a good idea to setup the COM Port that you will use to 
communicate with the Train Controller. To set the COM Port, click on ªPortÆSetupº in 
the menu across the top of the screen. 
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Clicking on ªPort Setupº will cause the following dialog box to appear: 
 

 
 
You should check the box for the COM Port you wish to use. In this example we have 
selected COM Port 2. When done, click on the ªSaveº button to store your selection. This 
selection is saved in the Windows Registry, so you will only have to do it once. 
 
Now that you have selected a COM Port, the PC Software will automatically ªOpenº the 
selected port and you should have a screen something like this: 
 

 
 
Notice that the TotalRX number is incrementing at a rate of about 10 per second. This is 
the Train Controller PCB updating the `Status'  Page with data. Now we are talking! 
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3.8 Load Configuration Files 
To test the installation, try loading some of the sample Configuration files included with 
the PC Software. We have created several samples of real and un-real setups. The 
diagnostics setups (named ªDIAG-nnnnº) can be useful for testing your hardware wiring 
setup with or without a train on the tracks. In the following example we will load a Snap 
Turnout test configuration.  
 
Note: I f you have Snap Turnouts wired to your Train Controller PCB, this should be 
fun. I f you have some other type of turnout attached, you should run another test 
configuration, or you can unplug the Turnouts from the PCB.  
 
To get started, click on the ªFileÆOpen Configº menu selection like this: 
 

 
 
That will bring up a typical Windows File-Open dialog box: 
 

 
 
Select the ªDIAG-Snap Turnout Test.txtº configuration file, as shown above, and click 
the ªOpenº button. The configuration file will be loaded into the PC memory.  
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Now click on the ªRoutesº tab across the top of the screen to see exactly what this test 
configuration looks like: 
 

 
 
We will go into the meaning of all this route information in the Configuration section of 
this manual. For now, it is interesting to look at the ªRoute Stepsº to see what will 
happen with this test configuration. The Turnout Voltage and Turnout Snap Time are 
configured under the tab labeled ªTurnoutsº. If you need to adjust these settings for your 
specific Turnouts, click on the ªTurnoutsº tab across the top of the screen: 
 

 
 
The file supplied has the Turnout Voltage set for 16 Volts, and the Turnout Snap Time 
set for .200 Secs (200 Milliseconds). This is a perfect setup for Atlas Snap Switches. 
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3.9 Save Configuration Files 
Once you have edited the perfect Configuration, it should be saved to the PC disk for safe 
keeping. Simply click on the ªFileÆSave Configº menu item: 
 

 
 
This will bring up a typical Windows Save File dialog box: 
 

 
 
Type a new name for your configuration file, then click the ªSaveº button. If you select a 
file that already exists, a confirmation box will pop-up to make sure you want to 
overwrite the original.  
 
Note: We suggest you keep the supplied Configuration files as they were originally 
shipped for future reference. 
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3.10 Set Running Configuration 
Once the desired configuration is residing in PC memory, it can be written to the Train 
Controller PCB. If you followed the examples you should have the ªDIAG-Snap Turnout 
Testº configuration loaded into the PC memory now.  
 
To write the configuration to the Train Controller PCB, click on the ªControlº tab across 
the top of the screen. You will see a screen like this: 
 

 
 
From this screen you can ªGetº or ªSetº the Running Configuration, Reset the Train 
Controller PCB, and you can Write or Update the PCB Firmware. For now, we want to 
ªSetº the Running Configuration, so click the ªSet Running Configº button. A 
confirmation box will then pop-up to make sure you want to overwrite the existing 
configuration on the Train Controller PCB.  
 
Next you will see a progress box showing the status of the operation: 
 

 
 
Once complete, the Configuration is stored in Non-Volatile memory (NOVRAM, or 
EEPROM) in the Train Controller PCB.  
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3.11 Start and Stop Trains 
You will also notice the ªStartº and ªStopº buttons after selecting the ªControlº tab. The 
button that is colored Blue is the current state of the Trains Controlled by the Train 
Controller PCB. By default, the Trains are set to ªTrain Stoppedº, so you need to click 
the ªStart Trainº button as shown here: 
 

 
 

If you loaded our ªDIAG-Snap Turnout Testº file, your Turnouts should be active at this 
point. When you are ready to stop the control, just click on the ªStop Trainº button as 
shown below: 
 

 
 



Section 3 – PC Software 

 
PRICOM Design Page 30 

 

3.12 Updates 
Check on our web site for updates to the PC Software as well as the Firmware for the 
Hardware controller, both of which can be updated by downloading and installing the 
appropriate update from our web site. Check http://www.pricom.com for update 
information. The Firmware Updates will also be posted on the Web Site, so check back 
for future enhancements. We suggest putting all your downloaded updates and Firmware 
into a folder called ªC:\PRICOMº, but you can put it anywhere that makes sense for you. 
Once you have downloaded a Firmware Update, you will need to write the Firmware to 
the Train Controller PCB using the following procedure. 
 

3.13 Write Firmware Update 
To update the Firmware, on the ªControlº tab across the top of the screen, you will see a 
button labeled ªWrite Firmwareº. Click on this button, and you will a confirmation box 
to make sure you want to write the Firmware to the controller. Then you will see a typical 
Windows File Open dialog box such as this: 
 

 
  
Locate and select the appropriate Firmware file you downloaded, the default version that 
ships with the Train Controller hardware is shown here in the installation directory as V1-
0 (Version 1.0). Once you have selected the Firmware file, click the ªOpenº button. A 
message box will show the data and time the Firmware Image was created, such as this: 
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The Train Controller PCB will send a message to the Control Page saying ªRESET THE 
CONTROLLER HARDWARE NOWº. This can be accomplished by unplugging the 
power to the PCB, or by simply clicking the ªReset Controllerº button. 
 

 
 
Once the Controller has received its RESET command, you will see a progress box 
showing the status of the Firmware upgrade: 
 

 
 
Once the Firmware upgrade is complete, the Controller will restart, and you may 
continue with normal operations. 
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4 Configuration 
First a little background on the concepts used for the Train Controller and its 
configuration. We use the name ªRouteº to refer to the Station to Station movement and 
Turnout operations needed to run a specific train. The name ªScheduleº refers to the 
combination of ªRoutesº, in a specific order. You can have just a few ªRoutesº, but 
arrange them into a long list to build a complex ªScheduleº. 
 
For the following section, we will define 6 passenger ªRoutesº each with different stops 
along the line. We will use the names ªMorning Inboundº, ªMorning Outboundº, 
ªDaytime Inboundº, ªDaytime Outboundº, ªEvening Inboundº, and ªEvening 
Outboundº. This example is inspired by the C&NW (Metra) West Line, between Geneva 
and Chicago, IL. 
 
Then we will take those 6 ªRoutesº and arrange them into a complex ªScheduleº that 
compensates for lesser used ªStationsº at different times of day. 
 
One obvious improvement would be to set the `Scheduleº to a time source, such as a Fast 
Clock. That will be coming in the next software version. There is a Real-Time Clock 
Chip on the Train Controller PCB for this very reason… 
 

4.1 Configuration Memory 
All Station, Turnout, Route, and Schedule information is created on the PC Software, and 
written to the Train Controller Hardware where it is stored in Non-Volatile Electrically 
Erasable Programmable Read Only Memory, or EEPROM. Sometimes this type of 
memory is also referred to as Non Volatile Random Access Memory, or NOVRAM. The 
NOVRAM is an 8-pin chip in a socket (U14) so that it can be replaced, and swapped 
between Train Controllers. This allows the complete `brains'  of the Train Schedule to be 
moved from one Controller to another without requiring a PC at all. This may come in 
quite handy at a train show or other off-site event where dragging a PC along would be 
inconvenient. 
 

4.2 Building a Configuration 
To start building your own configuration, first click on ªFileÆNew Configº, which will 
ask if you are sure you want to do that. When you start a New Config, all data in the PC 
memory will be cleared, so be sure to Save your Config if you need to. After the `New 
Config'  command you will end up with a `Cleared'  Config in memory, which is some 
default data in each list to help you get started. 
 



Section 4 – Configuration 

Page 33 Automated Train Controller 
 

 

4.3 Stations 
We will start with naming the Station on our passenger line. Select the `Stations'  page by 
clicking on the `Stations'  tab across the top of the screen. You will see this screen: 
 

 
 
As you click on each Station in the list on the left, you are able to change the name in the 
`Station Name'  box towards the right. After changing a Station Name, you can either hit 
the Enter key on your keyboard, or click the `Save'  button to put the new Station Name 
on the Station List. We are going to name our stations like the C&NW West Line: 
 

 
 
We skipped a few stations in our example to keep it in the 8 Station Sensors. 
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4.4 Turnouts 
Let' s setup the Turnouts next. Select the `Turnouts'  page by clicking on the `Turnouts'  
tab across the top of the screen. You will see this screen: 
 

 
 
Just like the Stations, we can name the Turnouts anything that helps identify them.  
 
For each Turnout, we can select the type in the Turnout Type box. As you select each 
different type, you will notice the Turnout Settings change. The Turnout Time is different 
depending on the type selected. If would be bad to send power to a Snap turnout for 15 
seconds.  
 
For each Turnout, you can also set the wiring or polarity. If you need to reverse any 
Turnout, it is easily accomplished under the Turnout Settings. The `Pin 1=Main'  or 
`Thrown'  selects which direction the Turnout will be set when the coil wired to Pin 1 is 
energized. 
 
Continuing with our example setup, we are going to set the Turnouts for Momentary 
(Snap) for .200 Secs using 12 Volts. We will also name a few Turnouts. To make our 
example more fun, we are putting the West Chicago and Elmhurst Stations on sidings 
that require Turnouts to reach. Not very practical for Metra, but fun for us.  
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We will call them West Chicago ± East and West, then Elmhurst ± East and West. The 
East Turnout is Eastward of the Station, and the West Turnout is Westward of the 
Station. To reach the Station, set the Turnouts to `Thrown' .  Here is how our `Turnout'  
page ends up: 
 

 
 
To make it interesting, some of our `Routes'  are going to skip West Chicago and 
Elmhurst during off-peak hours by setting the Turnout to `Main' . Now we are ready to 
build some `Routes' . 
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4.5 Routes 
Building a `Route'  is the heart of the configuration process. It can take some time, so start 
simple work up from there. First select the `Routes'  page by clicking on the `Routes'  tab 
across the top of the screen. You will see this screen: 
 

 
 
The `Routes'  list to the left shows the complete set of Routes we have built. As you can 
see we have some work to do. First we need to Add a Route by double clicking on 
ª<<<Add Route>>>º, (or by just hitting the Enter key on your keyboard while it is 
highlighted). You have just created your first Route. Now you should have this: 
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With the new route added (ªRoute 1º by default) highlight it, and double click on 
ª<<<Add Step>>>º in the Route Steps list. By default, the Step you just added will be a 
`Stop'  Command in the Step Command list. You should have a screen like this: 
 

 
 
Each Route is built from a sequence of Step Commands. The Step Commands are as 
follows: 
 

 

STOP  COMMAND 
Causes the Train to halt its motion in any direction. 
 
This command has a settable `Hold Time'  or `Wait 
Time'  from 1-16 seconds. Same effect as adding a 
Delay Command after the Stop Command. 

 

DRIVE  COMMAND 
Starts the Train moving at `Speed'  in `Direction' . 
 
The Direction can be set to West or East. 
 
The Speed is adjustable from 0-100% throttle. 

 

LOOK  COMMAND 
Watches all Sensor inputs for the specified 
`Station' . The Route will hold forever at this Step 
until the Station is `found' . 
 
The Station is selected from the defined list. 
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DELAY  COMMAND 
Simply wait for the specified `Delay'  time. 
 
The Delay Time is adjustable from 1-16 Seconds. 

 

TURNOUT  COMMAND 
Moves the `Turnout'  to the `Position'  selected. 
 
The Turnout is selected from the defined list. 
 
The Position is either `Main'  or `Thrown' . 

 
Now we will setup our sample Route with the basic sequence of `Drive' , `Look' , then 
`Stop' . When we have a Turnout to throw, we will modify the sequence like this `Drive' , 
`Turnout' , `Look' , then `Stop' . 
 
We will rename `Route 1'  to `Morning Inbound'  and add a few Route Steps, starting in 
Geneva sending us to Chicago. For clarity, the Step Command and suitable settings are 
displayed in the Route Step list. Now the Route screen looks like this: 
 

 
 
Our Morning Inbound is during rush-hour, so we need to stop at all the stations. In our 
example we put the West Chicago and Elmhurst Stations on sidings, so we need to Set 
Turnouts to get there. As we head East at 30% out of Geneva, we set the West side West 
Chicago Turnout to the Thrown position to reach the station. Continue Driving East 
`Looking'  for the West Chicago Station. When we see it, we can set the West side West 
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Chicago Turnout back to the Mainline since we passed it, then stop at the Station and 
wait 10 seconds. 
 
You can read through the rest of the Route Steps, but they are quite readable once you get 
the hang of it. It may seem a bit complicated, but having such granular commands 
available allows YOU to setup any kind of automated sequence you can dream of. 
 
It took us 30 steps to get from Geneva to Chicago, but along the way we went on Sidings 
to get to 2 of the Stations. In our sample line, we have Morning, Daytime, and Evening 
Inbound and Outbound Routes. All are included in the sample files called ªSample 
C&NW West Lineº 
 
Anytime you need to remove a Route Step from your Route, simply select the Step on the 
Route Step list, and press the Delete key on your keyboard. You will also notice that the 
keyboard arrow keys will navigate around this screen quite nicely, so you are not 
completely bound to the mouse. 
 

4.6 Schedules 
Now that we have some Routes to work with, it' s time to have some fun and build a 
Schedule. Select the `Schedule'  page by clicking on the `Schedule'  tab across the top of 
the screen. You will see this screen: 
 

 
 
You can see that we went ahead and created the other Routes for our sample line. To 
create a Schedule, you just select a Route, and click on the ªAdd Route To Scheduleº 
button. The Route is then added to the bottom of the Schedule list. 
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To remove a Route from the Schedule list, select the Route on the Schedule list, and click 
the ªTake Route Off Scheduleº button. The remaining Routes will all slide up to fill in 
the gap created if you remove from the middle of the list. 
 
The C&NW West Line runs 29 inbound, and 29-30 Outbound Trains per day during the 
week, but we will keep our sample a little simpler than their schedule. As you can see, we 
have added several Routes to our Schedule, simulating a day of operation. 
 

 
 
Remember that each of our Routes has several Stations where the Train will wait for 10 
seconds, and there is a 30 second wait at each end of the line. With even a short track 
placed between Stations, each Route will take 2 minutes to run, and this Schedule will 
take at least 30 minutes in real-time to complete. Once it has, it will start all over again at 
the first Route in the Schedule. 
 
Now we have a big Configuration to work with, let' s write it to the Train Controller… 
 

4.7 Set Running Configuration 
This command will write the Stations, Routes, Turnouts, and Schedules residing in PC 
memory to the Train Controller PCB. Once a Configuration is created, it can be sent to 
the Train Controller using the ªSet Running Configº button on the Control Page. 
 
Note: I f needed, first “ Open”  the configuration file by using the “ FileÆOpen Config”  
menu command. 
 
Note: The Train Controller PCB must be powered and communicating with the PC 
Software in order to Set the Running Config. 
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To set the running config, first select the `Control'  page by clicking on the `Control'  tab 
across the top of the screen. You will see the Control screen: 
 

 
 
Now simply click the ªSet Running Configº button. This will start the data transfer to the 
Train Controller PCB, during which time you will see a status box showing the progress. 
 

 
 
Once the transfer is complete, you can click the ªStart Trainº button to begin the 
Schedule you setup. 
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4.8 Get Current Configuration 
To read the current configuration from the Train Controller NOVRAM, you press the Get 
Current Config button on the Control page. This will erase all configuration data 
currently in the PC editor, so make sure to save any data to the hard-drive before you 
continue. Once loaded into the PC memory, the configuration can be edited, saved, and 
written back to the Train Controller. This makes copying a configuration quite easy. 
 
First select the `Control'  page by clicking on the `Control'  tab across the top of the 
screen. You will see the Control screen: 
 

 
 
Note: I t doesn’ t matter if the Trains are Running, or Stopped when you Get Running 
Config. 
 
To read the currently loaded configuration from the Train Controller PCB, click the ªGet 
Running Configº button. You will receive a ªAre You Sureº prompt to make sure you 
want to erase the configuration that is currently in your PC memory. Click ªYesº, then 
the transfer will begin, and you will see a status box showing the progress of the transfer: 
 

 
 
Once the transfer is finished, the Control Screen will show ªConfig Get Completeº. 
 



Section 5 – Updates 

Page 43 Automated Train Controller 
 

 

5 Updates 
Once of the most exciting features of a microprocessor based system such as the 
PRICOM Train Controller is the ability to update and upgrade the software. We have 
several exciting new features planned, and the architecture of the hardware and software 
were designed for upgradeability. 
 

5.1 Hardware 
The LAN port (P8 & P19) will be used to connect external modules such as sound, a 
control panel, more Station Sensors, and more Switch Outputs. 
 

5.2 Firmware 
The Flash Memory Based processor has a protected `Booter'  that allows us to send you 
updated Firmware Images, and you can simply Upgrade the software on the Train 
Controller PCB. No EPROM's to swap, not parts to solder, just download the Firmware 
from our web site, and Write it to the embedded processor. That is the way it should be 
with all processor-based products! 
 

5.3 PC Software 
The flexibility of the Internet and the PC enables us to easily offer Software Upgrades to 
you when the need arises. Please check our web site for the current version of software 
and Firmware. 
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6 Problems & Support 
Our goal is a product that is robust and trouble-free for you, however in the real-world, 
problems unfortunately do arise. Below is some guidance to solving some of the 
problems we encountered during the testing of the Train Controller. 
 

6.1 Train Buzzes and doesn’t move 
The PWM output is running at about 2.5KHz, which means that certain types of motors 
may `buzz' , especially at low speed. We also had our Brill Trolley sit and stall when 
trying to start. To check this, we also tried attaching a MRC Tech II to the rails, and the 
Trolley still sat at a stall. 
 
All our engines with can motors, or the Athern motors worked perfectly. 
 

6.2 Dead Turnout Driver 
If you set the Turnout Snap Time too long, or encounter a short in the Switch Output, one 
of your Switch Output Drivers could fail. These devices are current limited, and 
thermally protected, but it can happen, especially when first wiring your Turnouts. The 
drivers are U4 & U5 which are each a ULN2803. These can be obtained though 
PRICOM, or from your favorite supplier. 
 

6.3 E-mail 
If you are experiencing trouble with your Train Controller, please let us know. We are 
here to help you, and want your experience to be creative and fun. If you need help of any 
kind, please contact us via e-mail. The support e-mail address is Help@pricom.com. We 
will make every effort to get your situation solved as rapidly as we can. 
 

6.4 Web Site 
The PRICOM web site is where we will post any upgrades, updates, and improvements. 
Please be sure to check for Hardware and Software revisions. http://www.pricom.com 
 


