
Electrical Solutions for Model Railways 
 
Control of point motors and route selection. 
 
I have recently fitted point motors to my new station modules and have fitted diodes on all solenoid 
coils.  Why I am asked.  To protect the coil from high voltage spikes and to produce a better and 
quieter operation. 
 
A point motor such as the PECO and SEEP motors consist of 2 coils that pull the little piece of 
steel (the armature) towards their centre. The pin attached to this armature pulls the point tie bar in 
the desired direction to set the route.  
 
Below is a photo of a PECO and a SEEP point motor. 
 

 
 
Peco point Motor 

 
SEEP PM1 point motor 

 
The coils on these solenoids are nominally rated at 16 Volt for a short period pulse.  They are not 
continuously rated and will burn out if 16 volt is applied for more than a few seconds.  This is why 
Hornby and others produce point operating levers that have a fleeting contact. One can use either 
AC or DC to operate the point motor, both methods work but there are differences. 
 
When powered by an AC supply there is much vibration and a buzzing noise at 100 cycles. 
Furthermore as the coil is inductive it has a higher impedance so for the same voltage will not draw 
as much current as it will on DC, so the magnetic pull of the solenoid is not so great for the same 
voltage. If one wants to use a diode matrix to set up routes with multiple points another problem 
arises in that only half the voltage is applied to the coils, making ac supplied point motors in Matrix 
system as good as useless. 
 
DC fed coils are better because the current “thump” causes a solid one way operation which is 
mechanically positive and makes a nice click when operated. What is more if the DC supply is 
designed to suit point motor operation it is almost impossible to burn out the coils.   The use of 
diode matrix to set up routes with several points causes no deterioration of the solenoid operation. 
So, this is the way to go, use DC.  So why fit the diodes in parallel with the coils? 
 
When the circuit in any inductive circuit is broken the inductance creates a high reverse voltage in 
an attempt to keep the current flowing. This causes an arc across the device that is opening the 
circuit; that is the switch, pushbutton or electric pencil, just like a small arc welder. This has voltage 
and current which is power, and this damages the switch every time it is operated, eventually 
causing it to fail. The arc voltage is also reflected across the solenoid coil and can lead to 
insulation failures and eventually damaged point motor coils.  This phenomenon happens in both 
AC and DC circuits and is difficult to suppress in small ac circuits but simple in DC circuits.  The 
diode connected in parallel with the coil now provides a path for the current to flow in, and it clamps 
the voltage generated by the coil to zero, well a diode drop actually which is about 0.7 volts. So the 



coil is protected and so is the switch.  What is more the current in the solenoid now decays 
relatively slowly which is of benefit to the solenoid action. No sudden mechanical shock. 
 

 
In this diagram the switch or pushbutton is closed and the supply voltage, 24 Vdc in this case 
appears across the coil. Current increases and the magnetic field generated pulls the armature 
across and operates the point. The current will decay as the capacitor discharges.  When the 
pushbutton is released and the circuit is opened, the coil generates a reverse voltage in its attempt 
to keep the current flowing, resulting in the condition shown below. 
 

 
 
The supply voltage is now across the switch and the current is flowing in the diode and not creating 
an arc across the switch.  The current waveform is as drawn below. 
 

 
 
Okay so use a DC supply to feed your points and connect diodes across each one. A suitable 
diode is a 1N4007, which costs about 70c 
 
Any 12 to 16 Vdc supply can be used, provided that there is sufficient volts to generate enough 
current to thump the solenoid. Below is a circuit that I have used for most of my layouts, and is 
suitable for diode matrix application to several point motors. (What is a diode matrix you say, just 
wait and it will be explained below.) 
 



 
 
 
I recommend a supply transformer that delivers 16 Vac at 1 amp minimum. When rectified into DC 
by the 4 diodes and smoothed by the capacitor C1 the resultant DC voltage is nearer 22 Vdc.  This 
is because the capacitor charges up to the peak of the ac sine wave, which is 16 x √2 = 16 x 1.414 
= 22.6.  This will cause a current of about 5 amp to flow into a PECO point motor coil which 
produces a good mechanical pull on the point tie bar.  The SEEP solenoid coil has a lower 
resistance about 2.5 ohms the PECO is 4 ohms, so the SEEP will draw about 6.2 amp. 
 
On ac supply the ac impedance of the coil reduces the current to about 2.2 amps on the PECO 
and 4 amp on the SEEP.  Both will have a greater mechanical force on DC than on AC for the 
same voltage. 
 
The size of the capacitor is important as it determines the time duration of the current, an important 
feature when supplying several points at the same time as in a cross over or diode matrix control.  
The voltage applied to the point motor will decrease rapidly as the current (charge) is taken from it, 
the residual voltage being determined by the resistor R1, which I suggest is about 6.8 ohm.  So for 
single coil operation if the coil is connected continuously it will limit the current to about1.5 amp. 
For more coils connected at the same time this will be less, but 1.5 amp will still burn out the coil if 
held on for several minutes, which is highly unlikely, unless………………….%^$. 
 
My circuit is as above and it works fine.  Why not employ a capacitor discharge unit which is 
available from the model shops and others?  You can but it will cost lots of money whereas my 
solution does the same thing for a few Rands.  
 
All that is needed now is some form of point control. One can use a pushbutton, or a switch or an 
electric pencil as I do. All work equally well electrically but to me the electric pencil is cheap and 
easy to use. Just go along the route that you want your train to follow and touch all the brass 
screws on the route with the “pencil” and you will hear the points set. Simple. 
 
Diode matrix, what the hell is this?  A diode matrix is a connection from one of the electric pencil 
brass screw points, or (pushbutton or switch) only one per route of siding, to the points that need to 
be operated for that siding, each with a diode to each point coil. Simple, but it can end up with 
many diodes and much soldering. 
 
Below is an example of the use of a diode matrix.  It is particularly useful for setting routes in one 
movement. 



 
 
 
To set the route for the train to go through on the main line both points P1 and P2 need to be 
closed, i.e. straight. So by pressing the main line selector button, or using the electric pencil the 
volts are applied to P1c and P2c via the diodes D1 and D2 .  
 
If you want the train to go into platform 1 then points P1 and P2 need to be thrown, and P3 and P4 
likewise. So the Platform 1 button applies power to all of these point solenoids via the diodes D3, 
D4, D5, and D6, all in one go. Similarly for the siding, P1 and P3 bring the train off the main line but 
now P2 and P4 need to be straight, or closed, via D9 and D10. Simple, but make sure the 
capacitor is large enough to handle 4 coils! 
 
Okay so that’s it.  Any questions please ask. 
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