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DISCLAIMER – This project involves 110VAC power and basic machining and soldering skills – If you have never worked with electricity or electrical tools before, DO NOT attempt this project. I am not responsible for any damage that you may do to yourself or anything else while you are attempting this project. 

If you have any questions or problems with this project, you may contact me at ohmwiz@yahoo.com.

---------------------------------------------------------------------------------------------------------------------------------
One of the most difficult things about restoring a preWWII pinball machine is the electrical issue – How exactly do you power the game to work on it? 

Most games made before WWII use DC (direct current) for power, and used huge Number 6 1½ volt batteries in various combinations for different things, like payout mechanisms and lights. These batteries were discontinued more than 20 years ago. 6 volt lantern batteries are expensive, and wear out quickly. Some members have very expensive special power supplies using Variacs, separate power transformers, and diode bridge rectifiers to test their games. But, did you know that you can get a power supply for your pinball repair bench that has a variable output from 0 to 18 volts DC at from 5 to more than 10 Amps (depending on the transformer that you use), separate power taps for 6, 12, and 18 VAC (for your lights), has a thermal fuse (circuit breaker) inside, and is portable, easy to use, good quality, and a lot less expensive then the Variac supply? 

The answer to all this is the Lionel train transformer!

Lionel and American Flyer (3 rail) trains made until very recently used AC power to operate. Their operating accessories used solenoids and relays to do everything from

automatically operate track switches to power lights, log loaders and coal dumping cars. All this required large amounts of power, so many Lionel transformers came in sizes from 90 watts output (‘model 1044’ - 5 Amps output at 0-18VAC) to the big ‘ZW’, continuously variable at 0-18 VAC at 275 watts output and can run four trains at one time). 

To choose a Lionel train transformer for your supply, look for one with a ‘whistle’ switch (two levers on the top of the transformer) and extra power taps for lights and accessories. These transformers have 4 or more power output terminals , and FIXED and VARIABLE VOLTAGE instructions on the transformer’s nameplate. Also, to calculate how much available power output a transformer is capable of, use the Ohm’s Law formula, Power divided by Voltage = Amps output. For example, the Lionel Model 1044 transformer is factory rated at 90 watts at 18VAC. So, the output in amps from this transformer is 5 amps AC. (90 watts divided by 18V = 5A) This is the smallest Lionel transformer with enough power for our purpose – if possible find one rated at 120 watts output or more.

American Flyer transformers are much the same as Lionel’s, just make sure you use one

that is rated at over 90 watts output.

Here is a list of the Lionel transformers that will work as a power supply.
All power listed here is output in watts.

Model 1044 (90 watts – 5A output)

KW (140 watts)

LW (125 watts)

SW (120 watts)

TW (175 watts)

‘V’ (150 watts)

‘Z’ (250 watts) 

ZW (250 or 275 watts)

Once you have a suitable transformer, check it over so it is in good working condition and replace the power cord. A good replacement power cord can be found at hardware stores, make sure that you buy one rated at least 13 Amps at 120 volts. 

Besides the Lionel transformer, you will need the following:

6 feet of 2 conductor lamp cord (12 feet if you want a multiple voltage supply)

Wire for wiring the rectifier

1 4 terminal bridge rectifier (I used a 25A unit)

Alligator clips (either 2 or 4 depending)

1 red rubber boot to fit the alligator clip

1 black rubber boot to fit the alligator clip

2 green rubber boots to fit the alligator clip

A ¼-20 panhead machine screw about ¾ inch long, washer, and a nut to fit

A piece of 2”x4” lumber (to drill on) and a ¼” drill bit

A DMM or VOM (to test your wiring)

Soldering iron, soldering heat sink of some kind, and rosin core ‘60/40’ type solder

Look at the terminals in the transformer, and note which terminals are for which voltages.

For example, the Lionel model 1044 transformer we will be modifying here has the following setup: Four terminals across the top, marked U, A, B, and C.

On the transformer’s nameplate, it says that to get variable voltages between 5 to 16 VAC, connect between terminals A and U. If you want variable voltages between 0 and 11 VAC, possibly because your game has only lights and no solenoids, connect between terminals B and U.

We will use the 5 to 16 volts AC setup, between A and U.

Now, remove the handles from the top of the transformer, and unscrew four screws from the top of the transformer so you can remove the case from the transformer.

Turn the transformer case around so the back of the transformer faces you, with the terminal screw areas up. You should be able to see the transformer’s nameplate, but all the lettering will be upside down. Put a piece of masking tape on the back of the transformer case in the middle of the back, and mark the exact center of the back of the transformer. Here you will drill a ¼” hole to mount your bridge rectifier to.

Now, Lionel transformer cases are made of Bakelite, a thermoset plastic material that is very difficult to drill because it is very brittle and breaks easily. So, to drill the hole without breaking the case, do the following:

Turn the transformer so the tape with the marks on it is facing you, Take your piece of 2”x4” and  place the transformer case on it so the marked area is supported by the wood.

Drill the hole using very light pressure on the drill, and it will drill with powdery ‘dust like’ chips. When you feel the drill starting to go through the case, stop pushing on the drill, and it should go through OK by itself.

Once you have the drilled hole, put the transformer case aside.

Look at your bridge rectifier – it probably has 2 terminals marked AC, and 1 terminal

each marked (+) and (-). The (+) and (-) terminals are your output terminals to your game.

Bolt the rectifier to the outside of the transformer case with the ¼-20 bolt, nut, and washer. Be careful not to tighten the bolt too tightly, you may break either the rectifier or the transformer case. The washer goes between the bolt head, and the inside of the transformer case. Now, reassemble the transformer.

Connect the rectifier terminals marked AC to the A and U terminals on the transformer.

Plug in the transformer, and use a VOM or DMM to test your wiring so far – the transformer should be humming slightly, and you should measure 5 to 18 VAC between

the A and U terminals of the transformer as you turn the ‘speed’ (right) knob. Also, you should get a variable voltage between 5 and 18 volts DC from the (+) and (-) terminals of the rectifier. If this is what happened, you’re doing OK so far.

If you hear a loud hum, and a click, unplug the transformer and check your wiring – the wiring is shorted somewhere, and the transformer’s thermal circuit breaker is tripped. To reset the circuit breaker, just unplug the transformer, clear out the shorted wiring, and let the transformer cool for a minute or so. Then, plug it in, and it will be OK again.

Next, we make the jumper wires that actually go to the game.

Take a 6 foot piece of zip cord, and strip off  about ½ an inch of insulation off of each conductor at each end of the wire. Note that the wire is either color coded (if the insulation on the zip cord is clear) or one of the wires’ insulation is ribbed and the other wire is plain smooth. This is so you can tell which conductor is which. Anyway, split the conductors apart on one end of the wire about 2 inches, and connect the ‘ribbed’ wire to the (+) terminal on the bridge rectifier. Next, connect the other ‘plain’ wire to the (-) terminal on the rectifier.

Now go to the other end of the zip cord, and split the conductors apart on this end of the wire about 6”, and tie a square knot in the wires so they don’t split apart any further. 

Thread the red alligator clip boot onto the ‘ribbed’ wire small end first, and attach an

alligator clip to this wire. Pull the red boot over the clip, and this connection is done.

Now, thread the black alligator clip onto the ‘plain’ wire, small end first, and attach an alligator clip to this wire. Pull the black boot over the clip, and this connection is done.

Test the power supply again – you should get a varying voltage between 5 and 18 volts DC between the red (+) and black (-) alligator clips. If you hear the ‘click’ again, unplug the transformer and fix the short, and try again.

If you need more voltages for lights (which can run OK on AC, by the way), make another cord with the other 6” section of cord like you did before, only using the green boots and alligator clips. AC power is not polarized like the DC supply is, so using both green boots is OK. 

To get 5 volts AC, connect this cord between terminals A and B on the transformer.

To get 11 volts AC, connect this cord between terminals B and C on the transformer.

To get 16 volts AC, connect this cord between terminals A and C on the transformer.

If you really must have rectified DC voltage for your game’s lights system, you may use another bridge rectifier for this just as you did for the main variable DC supply above. Make another cable with red and black boots on it too.

To use this transformer, unplug the transformer from the wall outlet.

Turn the speed knob (the right knob) to OFF.

Connect the (+) (red) clip to the fused ‘hot’ wire in your game.

Connect the (-) (black) clip to the ground wire in your game.

Turn up the right knob slightly – you should hear a faint hum coming from the transformer if all is well. If there is a short, you will hear the circuit breaker click off.

Fix the short and try again. If all is OK, turn the right knob up about 2/3 of the way up, this will give you about 12 volts DC. If you need voltage for lights, connect the green clipped wires as follows – one to the ground wire, and the other to the ‘lights’ wire. Make sure that this wire controls lights only!

Enjoy your new power supply!

New pictures of this power supply will be placed in the Pictures section of the group

Site as soon as I get them – you can see what mine looks like.

If you have any questions or comments, email me at ohmwiz@yahoo.com
Ken

