
 

AUTOMATIC DC SHUTTLE WITH 
POINTS CONTROL PTS1 

 

The BLOCKsignalling PTS1 is designed to automate up to three DC model trains 
running backwards and forwards along lengths of track.  Various configurations of 
track can be used, incorporating solenoid operated points, to give many options for 
varied layout plans. 

 Operates one or more trains back and forth along a line 
 Compatible with different route layouts 
 Changes points automatically to route trains 
 Built-in Capacitor Discharge Unit (CDU) which outputs 25V DC 
 Built-in programs for 16 route combinations 
 Programmable delay timer, route switching and randomised delays 
 Requires a 12V DC Power Supply 
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Introduction 

At each end of the track, a diode is fixed across an insulated rail gap to stop the train 
until the track current is reversed and the train can automatically start traveling back 
along the track. 

The module is also capable of driving up to two solenoid points motors from a built-in 
CDU, which are operated automatically by the module to route trains.  The CDU 
operates at 25V, meaning that thinner wire can be used to connect points motors. 

The waiting time for trains when they reach the end of the line can be set to fixed or 
random.  This also allows for delays before other train movements. 

Some programs allow two or three trains to alternately run back and forth on a single 
line and also the module can run a variety of programs to send different trains for 
each departure. 

Each of the relays are rated at 10A for long life (traction current is typically 0.5A to 
1A). 

 

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 otherwise 
the module may operate unpredictably and could be damaged.  These outputs are 
often unsuitable as they are designated as 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. 

The built-in CDU is automatically charged to 25V when required, and so fairly small 
cabling can be used to connect to the points motors. 

Please check the wiring carefully before turning on the power to prevent 
damage to the module.  
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Programming 

When supplied, the module runs a built-in test program to check the operation of the 
relays on the module and the operation of any connected solenoid points motors. 

The module requires reprogramming to suit the track configuration in use, this is 
done by counting flashes from an led on the module and pressing the push button on 
the module at the appropriate points. 

For each program there are two values to be stored, the first is the particular setting 
to be changed, and the second is the value to you want to adjust that setting to. 

Details of how to program the module are given later in this document. 
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Connecting Up - Basic 

The diagram below shows the connections from the DC Controller (Throttle) wired 
via the shuttle module.  

The controller is set to drive the train forwards and then the two relays on the module 
control the switching of the polarity of the power feed to the track and hence the 
direction of the running. 

Diodes are required at each end to isolate a section of track.  These will hold the 
locomotive until the track polarity is reversed.  Suitable general purpose diodes are 
part number 1N4004 and five are included with the module. 

The points outputs are not connected on this layout. 

When the power to the module is switched off (for instance, when it is not in use), the 
module routes the feed from the DC Controller straight to the track so you can 
operate the layout manually if required. 

 

 

  

As supplied, the controller is set to program 1 (test program) and to use this 
program, memory 2 needs to be adjusted to the value 2. 

This mode has a fixed waiting time of 5 seconds at the west end, a fixed waiting time 
of 10 seconds at the east end, and 20 seconds to completely traverse the track 
section.   See later for how to change these timings and how to set fixed or random 
waiting times. 
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When the throttle is opened, the train will depart the west end within 5 
seconds.  Providing 20 seconds is sufficient to reach the other end of the track, the 
train will cross the diode at the east end and the traction current will be blocked from 
reaching the loco.  After 10 seconds of waiting time, the module will reverse the track 
polarity and the engine will run back towards the west end (the diode will now be 
able to allow the current to flow).   

The time set to traverse the section must exceed the actual time required, otherwise 
the train will not reach the far end.  Again the train is stopped by the diode, until the 
west end waiting time (default 10 seconds) has expired and then the traction current 
is reversed and the train will move off again. 
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Connecting Up - 1 set of Points 
 

The diagram below shows a layout with a single branch line at one end (labelled W1) 
and one set of points connected to the NORM1 and REV1 terminals. 
 

Diodes are fitted at each end of the track, across a track break, and there are track 
breaks adjacent to the points. 

The module expects the train to be located on the branch line at W1 when the power 
is switched on (or at W1 and W2 when two trains are run).  

The points should be wired so that when the module operates the NORM output, the 
points switch to the through route (W2 to E1). 

Each time the points operate, a relay switches the power feed to match the route 
selection.  The power feed only becomes live when the module runs the train 
forwards or backwards. 

 

There are two built-in programs which use this arrangement. 

The first (program mode 3) is designed for a single train. 
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Normal operation is the power is applied to the module, after 5 seconds the points 
are switched to the branch line W1 and power is applied to that branch track and the 
main line.  Providing the controller is set to drive the train forward, the train will 
depart the branch, over the points and on to the main track.  It will continue until it 
reaches the diode at E1 where the traction current will be blocked and the train will 
stop. 

After a waiting period, the module will switch the points to the through route, remove 
power from the branch, and apply power to the through route to W2.  The polarity of 
the feed to the track will be automatically reversed, and the train will move in reverse 
towards the left, over the points and will come to a stop at W2 due to the diode 
blocking the current again. 

This process will repeat continuously, with the train running backwards and forwards, 
coming to rest alternately at W1 and W2 on each run. 

  

The second program to use this layout is designed to operate two trains (program 
mode 4). 

 

This time, the module expects trains to be present at W1 and W2 when the power is 
switched on. 

Normal operation is the power is applied to the module, after 5 seconds the points 
are switched to the branch line W1 and power is applied to that branch track and the 
main line.  Providing the controller is set to drive the train forward, the train will 
depart the branch, over the points and on to the main track.  It will continue until it 
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reaches the diode at E1 where the traction current will be blocked and the train will 
stop. 

After the set waiting tile at the east end, the power will be reversed, and the train will 
return to W1. 

The process then repeats for the train located at W2. 
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Connecting Up - Points at each end 

The diagram below shows a layout with a branch line at each end of the layout 
(labelled W1 and E1) and two set of points connected to the NORM1, REV1, 
NORM2 and REV2 terminals. 

Diodes are fitted at each end of the track, across a track break, and there are track 
breaks adjacent to the points. 

The points should be wired so that when the module operates the NORM output, the 
points switch to the through route (W2 to E2). 

Each time the points operate, a relay switches the power feed to match the route 
selection.  The power feed only becomes live when the module runs the train 
forwards or backwards. 

 

Six programs use this layout (programs 5,6,7,8,9 and 12).   
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Program 5 operates a single train from W1 to E1, then to W2, to E2, and then back 
to W1. 

 

  

Program 6 runs one train from W1 to E1, then back to W1.  Then a second train runs 
from W2 to E2, then back to W2. 
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Program 7 runs one train from W1 to E1, then back to W1.  Then a second train runs 
from E2 to W2, then back to E2. 

 

  

Program 8 sends the train at W1 to E1, then the train at W2 to E2.  The train at E1 
then returns to W1, and the train at E2 returns to W2. 
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Program 9 sends the train at W1 to E1, then the train at E2 to W2.  The train at E1 
then returns to W1, and the train at W2 returns to E2. 

 

 

Program 12 allows three trains to be run, taking it in turns to run from W1, E1, W2 
and E2 to the vacant siding. 
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Connecting Up -Two sets of Points at one end 

The diagram below shows a layout with three branch lines at one end of the layout 
(labelled W1, W2 and W3) and two set of points connected to the NORM1, REV1, 
NORM2 and REV2 terminals. 
 

Diodes are fitted at each end of the track, across a track break, and there are track 
breaks adjacent to the points. 

The points should be wired so that when the module operates the NORM output, the 
points switch to the through route (W3 to E1). 

Each time the points operate, a relay switches the power feed to match the route 
selection.  The power feed only becomes live when the module runs the train 
forwards or backwards. 

  

Two programs use a layout with two points connected at one end (program 10 is for 
one train and program 11 is for three trains). 
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Program 10 sends one train from W1 to E1, then back to W2.  It then sends the train 
from W2 to E1 and back to W3.  Finally it sends it to E1 and back to W1. 

  

Program 11 is designed for three trains, starting at W1, W2 and W3.  Each one is 
departed in turn to E1 and then back to its starting point. 
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Running Separate Lines 

The following program allows shuttles to be run on separate tracks. 

Program 13 is for two separate lines, where the trains on each line take it in turn to 
go and return, before the train on the other line performs a go and return.   

Program 14 alternates the trains, so that first a train runs from W1 to E1, then a 
second train runs from W2 to E2.  The train at E1 then returns to W1 and finally the 
train at E2 returns to W2. 
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Program 15 is for three separate lines, where the trains on each line take it in turn to 
go and return, before the train on the next line performs a go and return.   

Program 16 alternates the trains, so that first a train runs from W1 to E1, then a 
second train runs from W2 to E2, and then a third train runs from W3 to E3.  The 
train at E1 then returns to W1, the train at E2 returns to W2 and finally the train at E3 
returns to W3. 
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Led Indications 

The red led mounted on the module is used during programming, but also operates 
whilst the module is running to indicate what actions the module is performing:  

1. Slowly increasing from off to bright over about 5 seconds followed by a single 
flash shows the CDU is charging before the points output NORM1 is operated. 

2. Slowly increasing from off to bright over about 5 seconds followed by a two 
flashes shows the CDU is charging before the points output REV1is operated. 

3. Slowly increasing from off to bright over about 5 seconds followed by a three 
flashes shows the CDU is charging before the points output NORM2 is operated. 

4. Slowly increasing from off to bright over about 5 seconds followed by a four 
flashes shows the CDU is charging before the points output REV2 is operated. 

5. One flash at 1 second intervals indicates that the train is moving in the forward 
direction. 

6. Three flashes at 1 second intervals indicates that the train is moving in the reverse 
direction. 

7. Two flashes at 1 second intervals indicates the train is stopped at the east end. 

8. Four flashes at 1 second intervals indicates the train is stopped at the west end. 
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Setting the Transit Time and Maximum Times 

Each of the times can be set from 1 second to 240 seconds. 

The transit time is set using setting 3, the west end waiting time is set with setting 4 
and the east end waiting time is set with setting 6. 

Setting the West End waiting time sets the waiting times for W1, W2 and W3 ends 
simultaneously.  Setting the East End waiting time sets the waiting times for E1, E2 
and E3 ends simultaneously.  The delay for each branch can be adjusted later if 
required (see programming diagram below). 

The transit time should be set to at least the time it takes for the train to travel the 
longest route on the layout. If the waiting times are selected to be randomised, then 
the waiting time only is randomised (the transit time remains fixed).  The randomised 
time is between 25% and 100% of the set waiting time and varies with each run. 

 

Programming Example 

For instance, if you want to set the west end maximum waiting time to 20 seconds, 
switch off the power to the module and hold down the Push Button.  Apply the power 
and continue holding the push button until 4 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 seen 20 flashes (for 20 seconds 
waiting time), press the button. You will see a long flash of five seconds and then 10 
rapid flashes.  The programming is then complete and the will start running the 
program.  If you make a mistake programming, simply repeat the process. 
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Test Mode 

Whenever the module is reset to factory settings, or mode 1 is selected, the module 
enters a test mode so that layout wiring can be checked.  The led flashes between 1 
and 7 times per second to indicate which test is being performed.  Press the button 
briefly to move on to the next test. 

 

1. When the module is powered on, it will switch reverse power to the main line.  The 
led will flash one flash per second.  At this point you can check the main track to 
confirm that the left rail is positive with respect to the right rail using a multimeter, 
track tester, or a locomotive.  If you press the button on the board briefly, the module 
will move on to the next test. 

2. The module switches forward power to the main line.  The led will flash twice per 
second.  At this point you can check the main track to confirm that the right rail is 
positive with respect to the left rail. 

3. The module switches forward power to the main line and to the N1 terminal.  The 
led will flash 3 times per second.  At this point you can check the track connected to 
N1 to confirm that the right rail is positive compared to the left rail. 

4. The module switches forward power to the main line and to the R1 terminal.  The 
led will flash 4 times per second.  At this point you can check the track connected to 
R1 to confirm that the right rail is positive compared to the left rail. 

5. The module switches forward power to the main line and to the N2 terminal (note, 
a wire must link M1 to C).  The led will flash 5 times per second.  At this point you 
can check the track connected to N2 to confirm that the right rail is positive 
compared to the left rail. 

BLOCK
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6. The module switches forward power to the main line and to the R2 terminal (note, 
a wire must link M1 to C).  The led will flash 6 times per second.  At this point you 
can check the track connected to R2 to confirm that the right rail is positive 
compared to the left rail. 

7. The module disconnects power from the layout.  The led will flash 7 times per 
second.  At this point you can check that all the trackwork is dead. 

8. The module enters a cycle of testing each of the solenoid points motors.  The 
module led increases in brightness whilst the CDU charges.  It then flashes once and 
operates the NORM1 points motor output.  It continues testing the REV1, NORM2 
and REV2 outputs in turn, flashing the led two, three and four times before each 
operation.  This process continues until the power is removed from the module. 

When you have completed your testing, you can reprogram the module to suit your 
layout. 
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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. 

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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1=SELECT FACTORY 

RESET 1=PERFORM RESET
APPLY POWER

2=SELECT MODE 1=TEST MODE (DEFAULT)

2=

5=WEST END MODE

3=MINIMUM TRANSIT TIME

4=WEST END WAITING TIME

TIME IN SECONDS

DEFAULT 20 SECONDS

1=FIXED WAITING TIME

2=RANDOM WAITING TIME

TIME IN SECONDS

DEFAULT 5 SECONDS

7=EAST END MODE

6=EAST END WAITING TIME

1=FIXED WAITING TIME

2=RANDOM WAITING TIME

TIME IN SECONDS

DEFAULT 10 SECONDS

3=

4=

5=

6=

8=

10=

11=

1 TRAIN

1 TRAIN

2 TRAINS

1 TRAIN

2 TRAINS

GO-RETURN

2 TRAINS

ALTERNATE

1 TRAIN

3 TRAINS

9=
2 TRAINS

ALTERNATE

SAME END START

DIFFERENT END START

7=
2 TRAINS

GO-RETURN

SAME END START

DIFFERENT END START

8=W1 WAITING TIME SET WAITING TIME

IN SECONDS, DEFAULT 5

9=W2 WAITING TIME

10=W3 WAITING TIME

SET WAITING TIME

IN SECONDS, DEFAULT 5

SET WAITING TIME

IN SECONDS, DEFAULT 5

11=E1 WAITING TIME SET WAITING TIME

IN SECONDS, DEFAULT 10

12=E2 WAITING TIME SET WAITING TIME

IN SECONDS, DEFAULT 10

PROGRAMMING DIAGRAM

SHUTTLE PTS1
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3 TRACKS, 3 TRAINS

13=

2 TRACKS, 2 TRAINS

16= 3 TRACKS, 3 TRAINS
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ALTERNATE

ALTERNATE
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GO-RETURN
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Notes & Troubleshooting 

1. When first connecting up the module, connect only the power supply (see earlier 
in the document for the type of power supply to use) and switch on.  You should hear 
the module running through a relay test sequence. 

2. The default program is a test sequence and you must reprogram the module for 
the type of layout that you have. 

3. An appropriate transit time will need to be programmed, otherwise the train will not 
complete its run all the way to the blocking diode at the end of the track. 

4. Setting up a section of test track before installing on a layout is a good idea. 

5. With the module power off, the controller power is directed straight to the track, 
and the feeds to the straight-through paths of the points.  This way you can test run a 
train. 

6. The straight-through and thrown routes of the points can be swapped, by 
switching the NORM and REV connections at the module.  You will also need to 
swap the N and R connections to the track. 

7. Five diodes are included with the module.  Points motors are not included. 

8. If your points motors work well connected to the module but when installed on the 
track-work they are sluggish, then check the quality of the connections and ensure 
that cable with a 6 Amp rating is used for best performance. 

9. For some programs, it is 10 seconds or so before the train moves, as both sets of 
points are switched before the train departs.  If it takes much longer than this, it may 
be that the polarity of the track feed is reversed, and so the diode is preventing the 
train from departing.  This can make it look like train movements are in the wrong 
order, or that the wrong program has been selected. 

 

 


