
 

SEMAPHORE SIGNAL CONTROLLER DAP1A 

 

This signal control module is designed to detect the presence of trains, and operate 
an attached semaphore signal in response. 

The module detects the presence of trains by bouncing invisible Infra-Red (IR) light 
off the underside of the rolling stock, and detecting the light reflected back. When a 
train is detected, the module runs a built-in program which operates the attached 
semaphore signal. 

 Triggered an infra-red sensor located below the track bed 
 When a train is detected passing above, the module automatically switches 

the signal to Clear 
 When a delay (adjustable) has expired, the signal is automatically returned to 

Danger 
 Quick and easy to set-up  
 Requires a 12V DC Power Supply 

There are two additional output channels which can be used to operate leds on a 
control panel to remotely show the status of the semaphore signal. 
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Introduction 

Dapol signals have an actuator in the base, which is generally powered from a 16V 
AC supply or 12V DC supply.  The 12V DC supply is preferred; just make sure the 
positive connection is to the red wire otherwise the signal lamp will not light. 

To operate the signal the two remaining yellow wires may be briefly shorted together 
using a miniature push-button switch or similar. This causes the signal to change 
state (ie if at Danger it switches to Clear, if at Clear it switches to Danger).   The 
DAP1A connects to these yellow wires and automates the operation so that when a 
train passes over the infra-red sensor, the signal is actuated. 

 

Power Supply 

The controller is designed for use with a 12V DC plug-top type power supply (Dapol 
now recommend a 12V DC power supply for their signals for best longevity).   

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

If connected to auxiliary terminals on the back of a train controller 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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Programming Procedure 

The module is programmable, and many of the settings can be adjusted to suit.  

Programming is performed by inserting a link between the A and K terminals and 
holding down the Push Button when switching on the power.  You can also program 
the module when the sensor is connected. 

 

When programming, there are two values to be entered.  Full details of programming 
are given later in this document.  

Red Led

Push Button

Wire Link
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K
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Connecting the Unit 

Each signal has four wires to be connected. 

The Black and Red wires are the power to the signal and are connected to the 
terminals marked R and BK on the module.  This is also where the power is 
connected from the power supply. 

The two Yellow wires are connected to the module Y1 and Y2 terminals. The module 
shorts these two wires together to actuate the signal. 
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Connecting Control Panel Leds 

The remote outputs can be connected to leds on a control panel, and will replicate 
the status of the signal. The outputs provide a +12V feed to light the appropriate led, 
and a 1000 ohm resistor is required in series to limit the current to the led.  

Red and green leds can be connected to the module to show the state of the signal 
on an operator's control panel. 
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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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Connecting the Infra-Red Detector 

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. 

BLOCK
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SENSOR REAR VIEW
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Identify the leads from the diagram and connect to the terminals marked A, K, C and 
E on the PCB. The wires can be extended using small chocolate block and extra 
lengths of cable if required (not supplied). 

 

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. 
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Operation 

With the power switched on, the red led on the PCB should flicker rapidly, meaning it 
is searching for a train. 

When first connected, the signal needs to be synchronised to the module. Normally 
this will mean the signal will sit at Danger (with its arm horizontal), until the module 
detects a train.   

If the signal is not at Danger, with its arm horizontal, press the push button on the 
module, and the signal will move to the Danger position (note: this is only possible 
when the module is powered up and waiting for a train to arrive).  From that point on, 
the module will remember the signal position, even when the power is switched off. 

If a train now passes over the sensor, or you wave your hand close to the sensor, 
the led on the module should stop flickering for a second, and the signal should 
move to the Clear position (45 degrees up or down depending on the signal). 

The module red led now flickers at a slower rate, and this indicates that the module 
is now waiting for the end of the train to clear the sensor.  Gaps between carriages of 
up to 4 seconds are ignored (see the programming section below if you want to 
adjust this). 

Once it is determined the train has completely cleared the sensor, there is a final 
short delay of 5 seconds (also programmable if you wish) before the module led is 
extinguished for a second and the signal returns to its original state. 

Some modules have a yellow led which lights each time the signal is operated.  



 

 

Page 11 of 16 

BLOCKsignalling www.blocksignalling.co.uk

Selecting Clear Approach Signalling (Default Mode) 

This is the default mode when the module is delivered. 

In this mode, the signal is normally in the Danger position. 

As the train approaches the signal and crosses the sensor, the signal is switched to 
Clear by the module. Sometime later (adjustable) the signal returns to Danger.  

  

Adjusting the TRAIN CLEAR TIME 

When a train with multiple carriages passes over the sensor, each gap between the 
carriages will be seen by the sensor. Normally, the sensor must be unobstructed for 
4 seconds (the default value) for the module to sense the train has cleared the 
sensor completely. 

This delay is adjustable from 1 to 255 seconds by setting parameter 6 to the number 
of seconds required. So, if it is required for the sensor to be uncovered for 7 seconds 
before it is confirmed the train has fully cleared the sensor, then set this parameter to 
7. 

Note: once the sensor has been cleared by the train, and this CLEAR TIME has 
expired, then the FINAL DELAY TIME also needs to expire before the signal moves 
back to its original position. 

 

Adjusting the FINAL DELAY TIME 

The duration that the signal remains at Clear  once triggered is adjustable by setting 
parameter 3 (default 5 seconds) . So for instance if you wanted the signal to be at 
clear for 6 seconds once the train has passed, then set parameter 3 to a value of 6. 
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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.  Wait until it goes out. 

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. 

All settings are saved when the power is switched off. 

 

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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Dapol signal and leds are not included, just for illustration only. 
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Troubleshooting 

When the power supply is connected and switched on, the red led on the module 
should light for 1 second, then flicker at a fast rate.  This flickering indicates that the 
module is looking for a train in front of the sensor. 

If an object is brought close to the sensor, the red led extinguishes (as an object has 
been detected) and the yellow led lights for 1 second and the signal is operated. 

The signal (and so the yellow led also) can also be simulated by pressing the push 
button. 

 

Red led does not light 

If the red led does not light when the power is applied, then it may be a power supply 
problem or an issue with the connection of the sensor (the red led only operates 
when the sensor is correctly connected). 

Using a piece of wire (a paperclip is ideal), short together the A and K screw 
terminals on the head of the screw.  If the red led now lights, check the connections 
of the sensor are correct and all connections are secure.  If it still does not light, 
check the power supply connections, particularly the polarity. 
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Signal does not trigger 

The yellow led on the module should light and the signal shoud move when: 

1. An object is brought close to the sensor, or 
2. The push button on the module is pressed, or 
3. The C and E terminals of the sensor are shorted together. 

To check the third one, using a piece of wire (a paperclip is ideal), short together the 
C and E screw terminals on the head of the screw.  The yellow led should light for a 
second and the signal should operate. 

If the yellow led lights, but the signal does not operate, perform the next test (below). 
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Signal does not operate 

If the signal does not operate when the yellow led lights (either by pressing the push 
button or by an object being in front of the sensor), first check the red or green 
aspects on the signal are lit confirming that it has power.   

Then again using a piece of wire (a paperclip is ideal), short together the Y1 and Y2 
screw terminals on the heads of the screws.  The signal should operate.  If it does 
not, check signal yellow wire connections are secure. 
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