
 

SECTION CONTROLLERS  
SEC1A-DCC & SEC1B-DC 

 

The BLOCKsignalling Section Control Module is designed for DC layouts, to protect 
a section of track to prevent more than one train entering that section at one time. 

 Monitors trains entering and leaving a section of track 

 Automatically sets the signal at the start of the section to danger (red) 
Isolates a section of track to stop trains at the signal 

 Communicates to previous sections to ensure they show yellow (and 
double yellow) aspects when 3- and 4-aspect signals are used 

 Last section can simulate returning back to clear using timers to provide 
realistic operation when 3- and 4-aspect signals are used 

 Points which are not set in the train’s favour can force the signal to danger 

 Signal can be forced to danger by an external input (useful for starter 
signals) 

 Suitable for 2-, 3-, and 4-aspect led signals (SEC1A-DC for common-
cathode and SEC1B-DC for common-anode). 

 Bidirectional running with 2-aspect signalling at each end of the line 

 New: Additional Station Stop Modes 

 New: Additional Dapol output 

 Remembers whether the section is occupied after the power is removed 
and automatically restores the signals after power returns. 

 Simple to setup, but also fully configurable to provide the most realistic 
operation 

 Requires a 12V DC Power Supply 
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Introduction 

The BLOCKsignalling Section Control Module is designed to protect a section of 
track to prevent more than one train entering that section at one time (see later for 
details of the Station Stop Modes). 

At the entrance to the section there is a signal and a short isolated piece of track 
which can be energised and de-energised by a relay built-in to the module.  There is 
also an infra-red sensor which is located below the track which is able to detect 
trains passing the signal. 

The isolated section of track is normally powered via the relay and the signal 
normally shows a green aspect. 

At the start of the section, the infra-red sensor is continuously looking for a trains 
passing, and as soon as it detects one, it switches the signal to red and disconnects 
the power from the isolated section of track, stopping any approaching train in front 
of the red signal (see later for bidirectional running). 

The module then uses a second infra-red sensor located at the exit from the section 
of track to detect when the train has completely left the section.    

When this is confirmed, the signal at the entrance to the block is switched from 
danger back to green (if a 2-aspect signal is used).  The isolated track section at the 
entrance is also re-energised and any waiting train will then move away past the 
signal. 

If 3- or 4-aspect signals are connected, then information from the following blocks is 
used to switch the signals to show yellow or double yellow.  The interconnection 
between the modules carries coded information of the status of the block ahead. 

In 2-aspect mode, a Dapol signal can be driven via a relay connected to CH5 for 
some of the modes (2, 7 and 8).  There are also station stop modes.  These are 
discussed in further detail later. 

 

Bidirectional Running 

There are two programs for bi-directional running with 2-aspect signals.   

The first uses both sensors to detect trains entering the section.  When a train 
enters, the signal outputs are set to red.  The sensors are checked alternately. 

When the train has completely entered, the module then begins checking both 
sensors to see if a train leaves the section. 
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The sensors are checked alternately, and if a train is detected, the module waits until 
the train has cleared that sensor before setting the signals to green. 

The second mode for bi-directional running uses both sensors to detect trains 
entering the section.  When a train enters, the signal outputs are set to red.  The 
sensors are checked alternately. 

The module remembers the entry sensor and then begins checking the other sensor 
to see if a train leaves the section. 

If a train is detected leaving via the exit sensor, the module waits until the train has 
cleared that sensor before setting the signals to green. 

In these two modes, the isolated track sections are not used. 

Power-Off Memory 

There is a new setting to record whether there was a train in the section at the time 
the power is turned off.  When the power it turned on again, the information will be 
reloaded from memory and so the correct status will be indicated on the signals and 
relayed to any interconnected modules.   

This feature is also used to remember the directional train are running when the 
bidirectional mode is used. 

This feature is disabled by default. 
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Module Connections 

The diagram below shows the connections to the module. 

 

Terminals Function 

ACIN/+, ACIN/- Power supply input 

S Track suppression connection (not used) 

NC Relay contact: Normally Closed 

COM Relay contact: Common 

NO Relay contact: Normally Open 

SIG+,GND Connection to previous block for interlocking (note 1) 

A1,K1,C1,E1 Sensor 1 connections 

CH1-CH5,VOUT Connections for led signals 

A2,K2,C2,E2 Sensor 2 connections 

A+,K- Connection to next block for interlocking (note 2) 

Note 1: the connection between the modules carries coded information about the 
presence of trains in this section (and following sections if appropriate).  This 
information is used to switch the yellow aspects on the signals (3- and 4-aspect 
only). 

Note 2: Optionally connecting steady 12V DC to this input, tells the module the next 
section is occupied.  
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Power Supply 

The controller is designed for use with a 12V DC plug-top type power supply.   

The current consumption is 0.25A, and a power supply rated at 0.5A to 1A is 
recommended. 

Do not connect to the auxiliary terminals on the back of a train controller as the 
module may operate unpredictably and could be damaged.  These outputs are often 
unsuitable as they are designated as a fairly basic power outputs for accessories 
such as points motors and may not be smooth or stable. 

If a DC power supply is connected with incorrect polarity no damage will occur, but 
the module will not operate. 
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Connection for a Single Block 

The control of one block section consists of the following parts: 

1. An entry sensor, to detect a train entering the section (Sensor 1). 

2. An exit sensor, to detect a train leaving the section (sensor 2). 

3. A section of isolated track preceding the signal (there are track breaks in only the 
right-hand rail), which is controlled by a relay on the block controller stop a train at 
the signal when the signal is at danger (this is not used with bidirectional running). 

4. Connections to and from adjacent sections to communicate information about 
which blocks are occupied (not required when 2-aspect signals are used). 

 

The following diagram shows the connections when 2-aspect signals are used. 
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2-Aspect signals (Unidirectional Running) 

If trains only run in one direction on the line, an isolated section can be placed 
preceding the signals.  When a train is detected entering the section, the module will 
operate the signal and isolate the track section to stop any following trains entering 
the same section. 

 

  

BLOCK
signalling

POWER 

SUPPLY
DC CONTROLLER

ENTRY SENSOR

(SENSOR 1)

TRACK

BREAK

ISOLATED SECTION

(RIGHT RAIL ONLY) 

TRACK

BREAK EXIT SENSOR

(SENSOR 2)



 

 

Page 8 of 42 

BLOCKsignalling www.blocksignalling.co.uk

2-Aspect signals (Bi-directional Running) 

If bidirectional running is being used with 2-aspect signals, then both the signals are 
controlled by one module. 

An isolated track section is not used and the module does not stop trains in this 
mode. 
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Connection Multiple Simple Blocks 

When 2-aspect signals are used, there are no interconnections between adjacent 
sections. 

If 3- or 4-aspect signals are used, additional connections are required between the 
modules to communicate which sections in front of the train are occupied (otherwise 
yellow signal aspects will not be shown). 

To connect blocks together, the Train in Section (TIS) wiring is linked from one block 
to the next. 
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2 Aspect Led Signal Example 

In the following example, 2 aspect led signals are used and the diagram has been 
simplified to show only the relevant wiring.  The train has driven from the left to the 
right, and is currently in Block 3. 

The block section controller for Block 3 has detected the train enter the section, and 
has set the signal to danger (red) and isolated the track section to prevent any other 
trains entering. 

 

There is no need to connect the sections together as with 2-aspect signalling, the 
signal preceding a section only shows the occupancy of the section itself. 

If there are points in use, we can feed 12V into the train in section inputs via the 
points auxiliary contacts, and this will force one of the associated signals to red.   
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3 Aspect Led Signal Example 

In the following example, 3 aspect signals are used.  The train has driven from the 
left to the right, and is currently in Block 3. 

The block section controller for Block 3 has detected the train enter the section, and 
has set the signal to danger (red) and isolated the track section to prevent any other 
trains entering. 

The Block 3 controller signals to the preceding Block 2 controller that it is at danger 
(red) and so the Block 2 controller indicates caution (yellow).  It does this by sending 
a coded message on the train in section wiring. 

The Block 1 controller doesn’t receive any message on the train in section wiring, so 
shows a green signal. 

 

If there are points in use, we switch a feed to the train in section inputs via the points 
auxiliary contacts, and this will force one of the associated signals to red.   

We also need to make sure the signal from the following section gets to the two 
preceding sections, which we do via diodes to separate the points switch from the 
output of the section controller which is sending coded messages about the 
presence of the train. 

The connections for the SEC1A are shown below. 
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The wiring for the SEC1B is slightly different and shown in the following diagram. 

 

You can think of the points switch overriding the message from the following section 
controller, and forcing one route to red as the points are not in their favour. 
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4 Aspect led Light Signal Example 

In the following example, 4 aspect light signals are used.  The train has driven from 
the left to the right, and is currently in Block 3. 

The block section controller for Block 3 has detected the train enter the section, and 
has set the signal to danger (red) and isolates the track section to prevent any other 
trains entering. 

The Block 3 controller signals that it is at danger to the preceding Block 2 controller 
and so the Block 2 controller indicates caution (yellow). 

The Block 2 controller signals that it is at caution to the preceding Block 1 controller 
and so the Block 1 controller indicates distant caution (double yellow). 

The preceding controller (not shown) doesn’t receive any message on the train in 
section wiring, so shows a green signal. 

 

If there are points in use, we switch a feed to the train in section inputs via the points 
auxiliary contacts, and this will force one of the associated signals to red.   

We also need to make sure the signal from the following section gets to the two 
preceding sections, which we do via diodes to separate the points switch from the 
output of the section controller which is sending coded messages about the 
presence of the train. 
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The connections for the SEC1A are shown below. 

 

 

The wiring for the SEC1B is slightly different and shown in the following diagram. 

 

You can think of the points switch overriding the message from the following section 
controller, and forcing one route to red as the points are not in their favour. 
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Configuration for Ends of Track and Points 

At the start of a section of track, there are no preceding sections which are signalled, 
so the connections of the module do not need to be connected to any preceding 
blocks. 

 

At the end of a section of track there are no following sections which are signalled, 
so the connections of the module do not need to be connected to any following 
blocks.  When the train leaves the final block, the connected signal will switch from 
red straight back to green.   

As an option, these final blocks can be set to revert from red to green (via yellow and 
double yellow if appropriate) by setting timers. For instance, a train can disappear 
into a tunnel, and after a time, the signal will switch back through the sequence to 
green automatically to give the most realistic operation. 

The final module needs to be programmed to act using timers using memory 3 (see 
later) and sensor 1 and sensor 2 need to be installed as normal. 

 

Using auxiliary contacts from points motors, a 12V DC feed can be connected to the 
A+, K- inputs of a module.  A constant +12V DC will force the module to show a 
danger signal and switch DC to a track section, protecting points which are not set in 
a train's favour. 
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Programming Procedure 

Many of the settings on the module are adjustable (although for most users it is only 

necessary to set whether 2-, 3- or 4-aspect signalling is used). 

Programming is performed by inserting a link between the A and K terminals and 

holding down the Push Button when switching on the power (this link will be removed 

shortly and the infra-red sensor connected).  The module can also be programmed 

whilst the infra-red sensors are connected. 

Full details of the programming procedure is given later in the document. 
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Connecting the Infra-Red Sensors 

An Infra-Red source and Infra-Red detector are moulded into a single 5mm x 6.5mm 
package that can be located below the track bed to reflect light off rolling stock. 

 

The wires can be extended using small chocolate block and extra lengths of cable if 
required (not supplied). 
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Sensitivity Setting 

The module is supplied with the sensitivity pre-set to suit most installations and 
should not need adjustment. 

In locations such as tunnels, or when the module is not being used under the track 
bed, then it may be desirable to adjust the detection threshold. 

The sensitivity is factory set to 5, and can be adjusted from 1 to 10 (with 1 being the 
most sensitive and 10 being the least sensitive). 

 

To change the sensitivity, switch off the power to the module and hold down the 
Push Button. Apply the power and continue holding the Push Button until 9 flashes 
of the led are seen. At this point, release the button. You will see a long flash of five 
seconds. 

The led will begin flashing again. When you have reached the desired number of 
flashes to set the new sensitivity, press the button. You will see a long flash of five 
seconds and then 10 rapid flashes. The programming is then complete and the 
module will restart. If you make a mistake programming, simply repeat the process. 

Performing a factory reset will reset the sensitivity setting back to 5. 
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Installation 

The Infra-Red sensor is normally installed below the track-bed. The detection range 
of the unit is up to approximately 25mm from the face of the package when normal 
sensitivity is set (for dark surfaces with low levels of reflectivity). 

The detector can be mounted in an 8mm hole drilled through the track baseboard. If 
required, the detector can be held in place using a small amount of blutack, 
expanded polystyrene or similar. 

The led diameter is 2.2mm, so on smaller scales the leds can still have a clear view 
between the sleepers. 

BLOCK
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Led Connection 

When using leds it is important to connect them the right way around. 

The negative lead (cathode) is identified by a flat on the side of the led body, and by 
having a shorter lead. 
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This section controller comes in both a common-cathode (SEC1A-DC) and a 
common-cathode version (SEC1B-DC). 
 

The following diagram shows the signal wiring for the two versions. 

 

 

  



 

 

Page 23 of 42 

BLOCKsignalling www.blocksignalling.co.uk

Signal Wiring for Bidirectional Running 

If using the bidirectional running mode, the signals are wired as follows:  
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Track Break 

The track breaks are made only in the right-hand rail (assuming travel direction is left 
to right). 

The drawing below shows a close up of the isolated section of track. 

No modifications are made to the left-hand rail. 
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Program 2 

2-Aspect Signalling Unidirectional Running 

This program simulates the operation of a two aspect signal, which is normally 
showing green. The module searches for a train, and if one is detected above the 
first sensor, the signal immediately switches to red.  At the same time the relay 
energises to isolate the track section. 

Whilst the sensor is covered, the signal stays at red. As the train passes over the 
sensor, any gaps between the rolling stock which are shorter that the release time 
programmed are ignored. 

Once the train has cleared the first sensor, the module swaps to searching for the 
train using the second sensor. 

When one is detected, and then clears the sensor, the signal switches back to green 
and the relay is de-energised restoring power to the track. 

To select this program, switch off the power to the module and hold down the Push 
Button. Apply the power and continue holding the push button until 2 flashes are 
seen. At this point, release the button. You will see a long flash of two seconds and 
then the led will begin flashing again. 

When 2 flashes have been seen press and hold the button. You will see a long flash 
of five seconds and then 10 rapid flashes. The button can now be released and the 
programming is complete. The module will start running the program. If you make a 
mistake programming, simply repeat the process. 

  

Program 3 

3-Aspect Signalling Unidirectional Running 

This program simulates the operation of a three aspect signal, which is normally 
showing green. The module searches for a train, and if one is detected above the 
first sensor, the signal immediately switches to red.  At the same time the relay 
energises to isolate the track section. 

Whilst the sensor is covered, the signal stays at red. As the train passes over the 
sensor, any gaps between the rolling stock which are shorter that the release time 
programmed are ignored. 

Once the train has cleared the first sensor, the module swaps to searching for the 
train using the second sensor. 
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When one is detected at the second sensor, and then clears the sensor, the signal 
switches back to green and the relay is de-energised restoring power to the track 
(unless an indication is received from the following section that it is at danger, in 
which case the signal shows yellow instead). 

The signal will continue to show yellow until the following section shows a clear 
signal. 

To select this program, switch off the power to the module and hold down the Push 
Button. Apply the power and continue holding the push button until 2 flashes are 
seen. At this point, release the button. You will see a long flash of two seconds and 
then the led will begin flashing again. 

When 3 flashes have been seen press and hold the button. You will see a long flash 
of five seconds and then 10 rapid flashes. The button can now be released and the 
programming is complete. The module will start running the program. If you make a 
mistake programming, simply repeat the process. 
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Program 4 

4-Aspect Signalling Unidirectional Running 

This program simulates the operation of a four aspect signal, which is normally 
showing green. The module searches for a train, and if one is detected above the 
first sensor, the signal immediately switches to red.  At the same time the relay 
energises isolate the track section. 

Whilst the sensor is covered, the signal stays at red. As the train passes over the 
sensor, any gaps between the rolling stock which are shorter that the release time 
programmed are ignored. 

Once the train has cleared the first sensor, the module swaps to searching for the 
train using the second sensor. 

When one is detected, and then clears the sensor, the signal switches back to green 
and the relay is de-energised to restore power to the track, unless an indication is 
received from the following section that it is at danger (showing red) or showing 
caution (yellow), in which case the signal shows caution or double caution (two 
yellows). 

The signal will continue to show yellow if the following section is showing danger, or 
continue to show double yellow if the following section is showing caution. 

This is the default program when the module is supplied.  If another program has 
been used, then this program can be selected as follows: 

To select this program, switch off the power to the module and hold down the Push 
Button. Apply the power and continue holding the push button until 2 flashes are 
seen. At this point, release the button. You will see a long flash of two seconds and 
then the led will begin flashing again. 

When 4 flashes have been seen press and hold the button. You will see a long flash 
of five seconds and then 10 rapid flashes. The button can now be released and the 
programming is complete. The module will start running the program. If you make a 
mistake programming, simply repeat the process.  

 

Program 5 

2-Aspect Signalling with Bidirectional Running 

This program simulates the operation of a 2-aspect signal at each end of a section, 
which normally show green. The module searches for a train at either sensor, and if 
one is detected, the signals immediately switch to red.  The relay is energised, but 
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an isolated track section cannot be used, otherwise the train could not leave the 
block. 

Whilst the sensor is covered, the signals stay at red. As the train passes over the 
sensor, any gaps between the rolling stock which are shorter that the release time 
programmed are ignored. 

Once the train has cleared the first sensor, the module swaps to searching for the 
departing train, checking both sensors alternately. 

When a train is detected, after it clears the sensor, the signals switch back to green 
and the relay is de-energised. 

To select this program, switch off the power to the module and hold down the Push 
Button. Apply the power and continue holding the push button until 2 flashes are 
seen. At this point, release the button. You will see a long flash of two seconds and 
then the led will begin flashing again. 

When 5 flashes have been seen press and hold the button. You will see a long flash 
of five seconds and then 10 rapid flashes. The button can now be released and the 
programming is complete. The module will start running the program. If you make a 
mistake programming, simply repeat the process. 

 

Program 6 

2-Aspect Signalling with Bidirectional Running 
and Direction Memory 

This program simulates the operation of a 2-aspect signal at each end of a section, 
which normally show green. The module searches for a train at either sensor, and if 
one is detected, the signals immediately switch to red.  The relay is energised, but 
an isolated track section cannot be used, otherwise the train could not leave the 
block. 

Once the train has cleared the first sensor, the module swaps to searching for the 
departing train only at the other sensor. 

When one is detected, and then clears the sensor, the signals switch back to green 
and the relay is de-energised. 

To select this program, switch off the power to the module and hold down the Push 
Button. Apply the power and continue holding the push button until 2 flashes are 
seen. At this point, release the button. You will see a long flash of two seconds and 
then the led will begin flashing again. 
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When 6 flashes have been seen press and hold the button. You will see a long flash 
of five seconds and then 10 rapid flashes. The button can now be released and the 
programming is complete. The module will start running the program. If you make a 
mistake programming, simply repeat the process. 
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Program 7 

Station Stop Mode with 2-aspect signal 

This program is designed to trigger a signal to danger and isolate the track section 
when a train crosses infra-red sensor 1.  This could for instance be used to trigger a 
signal to show danger for 30 seconds, to hold a train at a platform. 

 

After a waiting time (set in memory 14) the signal returns to green and the track is re-
energised to allow the locomotive to move off.  A wait time 5 seconds is the default 
value, but a normal waiting time of 20 to 50 seconds could be appropriate on a 
layout. 

The sensor can only be retriggered again after the release time has elapsed.  This 
allows a long train to stop over the sensor without retriggering the module before the 
train has had a chance to clear the green signal.  The release time is set in memory 
6.  For maximum reliability, it is recommended to locate the sensor at least a train’s 
length from the start of the isolated section. 

The signal can also be forced to red at any time by applying 12V DC at the IN 
terminals (+12V at the A+ terminal and Ground at the K- terminal).  Train will still be 
detected by the sensor and trigger the module.  If module would turn the signal back 
to green and energise the track with DCC, the force input will hold the signal at red 
keeping the train at the station until the 12V input is disconnected.  
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This arrangement can also be used on lines which allow running in either direction. 

Here, both sensors are wired into the terminals normally used for Sensor 1.  A train 
arriving at the station crossing one of the sensors will trigger both signals to red and 
isolate power from the section.   

After a waiting time (set in memory 14) the signals return to green and the track is re-
energised to allow the locomotive to move off.  A wait time 5 seconds is the default 
value, but a normal waiting time of 20 to 50 seconds could be appropriate on a 
layout. 

 

The sensors can only be retriggered again after the release time has elapsed.  This 
allows a long train to stop over the sensor without retriggering before the train has 
had a chance to clear the green signal and also to allow the train to leave the station 
crossing the second sensor.  The release time is set in memory 6.  For maximum 
reliability, it is recommended to locate the sensors at least a train’s length from the 
start of the isolated section. 

It is also recommended to trial the module on a section of test track to allow 
familiarisation with the operation of the module and determine a reasonable length 
for the isolated section and platform to suit the intended train speeds. 

To select this program, switch off the power to the module and hold down the Push 
Button. Apply the power and continue holding the push button until 2 flashes are 
seen. At this point, release the button. You will see a long flash of two seconds and 
then the led will begin flashing again. 
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When 7 flashes have been seen press and hold the button. You will see a long flash 
of five seconds and then 10 rapid flashes. The button can now be released and the 
programming is complete. The module will start running the program. If you make a 
mistake programming, simply repeat the process.  
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Program 8 

Station Stop Mode with Release (2-aspect 
signal) 

This program is designed to trigger a signal to danger and switch DC to the isolated 
track section when a train crosses infra-red sensor 1 (S1).  This could for instance be 
used to trigger a signal to danger, to hold a train at a platform. 

 

The train is can leave the station in one of two ways. 

If a second train arrives at the sensor (S2), the signal is returned to green and the 
track is switched back to DCC.  Train 1 moves off from the station. 

Train 1 will also move off from the station if it is stationary for more than the time set 
in program memory 14 (Train Hold Time).  A value of 20 (ie 20 seconds) could be 
appropriate). A special case is if it is set to a value of 1, only a train arriving at sensor 
2 will release train 1.   

When Train 2 arrives at sensor 1, it is stopped and the process repeats. 

Sensor 1 can only be retriggered again after the release time has elapsed.  This 
allows a long train to exit over the sensor without retriggering before the train has 
had a chance to clear the green signal.  The release time is set in memory 6.  For 
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maximum reliability, it is recommended to locate the sensor at least a train’s length 
from the start of the isolated section. 

It is also recommended to trial the module on a section of test track to allow 
familiarisation with the operation of the module and determine a reasonable length 
for the isolated section and platform to suit the intended train speeds. 

To select this program, switch off the power to the module and hold down the Push 
Button. Apply the power and continue holding the push button until 2 flashes are 
seen. At this point, release the button. You will see a long flash of two seconds and 
then the led will begin flashing again. 

When 8 flashes have been seen press and hold the button. You will see a long flash 
of five seconds and then 10 rapid flashes. The button can now be released and the 
programming is complete. The module will start running the program. If you make a 
mistake programming, simply repeat the process. 

 

  



 

 

Page 35 of 42 

BLOCKsignalling www.blocksignalling.co.uk

Dapol Signalling 

It is possible to connect a Dapol signal to the CH5 output via a relay module.  The 
Dapol signal must be connected via a relay, and not direct to the module to avoid 
damage to either. 

In the 2-aspect mode (programs 2, 7 and 8), the CH5 output will be energised for 1 
second each time the signal is switched between clear and danger. 

 

The module does not record the status of the signal when the power is removed, so 
it may be necessary to set the signal appropriately on power up. In the diagram, a 
push button is shown, which when pressed will operate the signal.  

Note: The latest instructions for Dapol signals state that they can be powered from a 
12V DC power supply (rather than the 16V AC supply which was previously 
necessary).  In this case, the section controller, relay module, and Dapol signal can 
be powered from the same supply. 
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Power-Off Memory 

This setting to records whether there was a train in the section at the time the power 
is turned off.  It also records the train’s direction of travel When the power it turned 
on again, the information will be reloaded from memory and so the correct status will 
be indicated on the signals and relayed to any interconnected modules.  This feature 
is disabled by default and needs to be enabled using setting 7 if required. 

Final Block 

The final block does not receive any information from following blocks to inform it 
whether to show yellow (or double yellow for 4-aspect signals). 

To get over this, the module can be programmed to operate the yellow and double 
yellow aspects using timers, once the train has passed sensor 2. 

First program the module to act as the final module (program memory 3 to a value of 
2). 

The default duration to show yellow is 3 seconds, the double yellow for 6 seconds 
(only for 4-aspect signals). 

These can be adjusted to suit in the same way as other settings. 

Sensor 1 and sensor 2 still need to be connected to the module and installed under 
the track. 
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Test Mode 

There is a built-in test mode which can check each of the inputs and outputs of the 
module.  This can be used to test if the module is operating correctly, and if the IR 
sensors are wired correctly. 

Before selecting this mode, connect leds to each of the five output channels and to 
the OUT terminals.  Each led must have a 1k resistor in series and the leds must be 
wired correctly depending on whether the module is common-cathode or common-
anode).  To select the test mode, program memory 2 to value 1 (see below). 

Immediately after programming, the leds CH1, CH2, CH3, CH4, CH5, and OUT 
should light for 5 seconds.  The red led on the module should also be lit during this 
time.  After the 5 seconds has elapsed, the leds will extinguish, and then the module 
will show a flashing pattern, alternating between the led on CH1 and the led on OUT 
terminals (each one lit alternately for 0.5 seconds).  The red led on the module will 
also flicker during this time (if the IR sensors are wired correctly). 

In this configuration, each of the inputs to the module can be tested.  

 

The led on CH1 constantly flashes, alternating with the led on the OUT terminals.  
The led on the module flickers (as stated above). 

If 12V DC is connected to the IN terminals, the CH2 led will flash. 
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If an object is placed in front of sensor 2, the CH3 led will flash. 

If an object is placed in front of sensor 1, the CH4 led will flash. 

If the Push Button on the module is pressed, the CH5 led will light at the same time 
as the Relay on the module.  Both will operate for 5 seconds. 

To leave the test mode, reprogram the module for the program that you plan to use. 
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Program Flow Diagram 

As mentioned above, there are a number of memory locations which can 
programmed with different values to change the operation of the module. 

Before starting, it is a good idea to write down the memory locations and the values 
you are going to set them to. 

Programming is performed by holding down the Push Button when switching on the 
power. The red led on the PCB flashes at 1 second intervals. 

When the required number of flashes is seen for the memory you want to change, 
the button is released to select the memory. At this point the led comes on for five 
seconds to confirm. 

The led then starts flashing again, and this time the button needs to be pressed to 
store the value you want the memory to be set to. 

After pressing the button, the led flashes 10 times rapidly, and the module starts 
operating.  

Repeat the process for the any other changes you want to make. 

If you make a mistake selecting the memory location or setting the value, you may 
want to perform a factory reset to return the module to its default settings. 

See the following page for the options available. 

 

Factory Reset 

Resetting back to factory settings will allow the module to restart with known settings 
and is useful if there may have been a mistake made in programming. 

To reset the module back to factory settings, switch off the power to the module and 
hold down the Push Button. Apply the power and continue holding the push button 
until 1 flash of the led is seen. At this point, release the button. You will see a long 
flash of five seconds. 

The led will begin flashing again. When you have seen 1 flash, press the button. You 
will see a long flash of five seconds and then 10 rapid flashes. 

The reset procedure is then complete and the module will restart with factory 
settings. 

If you make a mistake programming, simply repeat the process.  
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Quick Start Guide 

This section gives minimal information to start using one module on the bench and is 
intended to quickly get the module up and running, and to see how it operates when 
triggered by hand.  The action of the sensors, the operation of the relay on the 
module, and changes in the rate of flashing of the led on the module can be seen. 

1. Connect both sensors directly to the module as shown below. Do not connect 
signals at this time. 
 

 
 

2. Connect a 12V DC supply and switch on the power. 
 

3. The led on the module lights solidly for one second, and then extinguishes. 
 

4. The relay then energises for a second then de-energises (you will hear two 
clicks).  When on the layout, this would leave the isolated section energised 
allowing trains to pass. 
 

5. The led on the module then flickers at a fast rate.  This flickering is in time 
with the operation of the sensors detecting trains.  If you look closely at the 
flickering, it stutters twice per second – this means it is searching using only 
sensor 1. 
 

6. Now trigger sensor 1 (simulating a train arriving at the section) by placing your 
finger about 1cm from it.  You will hear the relay energise (this would isolate 
the track section), and the led will extinguish for a second before resuming 
flickering, this time without the stuttering – this means it is searching using 
only sensor 2.  
 

7. If you now trigger sensor 2 (to simulate the front of the train reaching the exit 
sensor), and keep your finger over the sensor, you will see the flashing rate 
change to a slower, brighter flash.  This means the module is waiting for the 
train to clear sensor 2.  If you briefly move you finger away from the sensor, 
then replace it back over the sensor (less than 3 seconds off the sensor) you 
will see the flashing rate stay the same.  This simulates the gaps in coaches 
passing over the sensor. 
 

8. If you now remove your finger from in front of the sensor completely, after 4 
seconds or so, the relay de-energises (as the module now thinks the complete 
train has left the section and so re-energises the isolated section), and the 
module resumes sensing using sensor 1 (go to step 5 above). 
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Troubleshooting 

Q.  The yellow aspects on my signals do not light. 

A. The yellow aspects are selected by the module based on information from the 
following module that there is a train in that section. 

The basics to check are that the wiring between the modules is in place and has 
been wired with the correct wire from one terminal to the other (correct polarity). 

Check the following module is powered and is showing a red aspect (or yellow in 
case of 4-aspect signalling). 

The test mode can be used to check the module outputs are functioning correctly. 

Finally, you can swap the wires feeding your signal (at the module terminals) to 
check the yellow leds of your signal are functional. 

 


