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INTRODUCTION 

 

This document is for: 
 

¶ Those who may not know much about electronics but want to measure their DCC track voltage or 

understand why they are having trouble measuring it. 

 

¶ Those who may have electronics knowledge and are curious about low-cost DCC track voltage 

measurement offerings. 

 

What is presented: 
 

¶ Mostly low-cost options from light bulb testers to multimeters to oscilloscopes. 

This is only a small sampling of what is available but is at least a gathering in one place. 

 

¶ Basic performance tests.  Not full reviews.  Also, some items are shown that donôt work ï and why. 

 

¶ Appendices with further information for ñinquiring mindsò yet still summary in nature. 

 

And a few notes: 
 

¶ DCC voltage measurement here is between the rails.  Digitrax has another method (their KB909 article) 

which makes it easier for many multimeters by measuring a pulsating DC voltage.  This is done by 

setting to analog channel 00 and setting to speed 00 measuring from one rail to a ground on a booster 

terminal or case.  This method is not as convenient as rail to rail, nor will it work with all DCC systems. 

 

¶ The market is crowded with choices.  You must look closely at specifications.  Something high-priced 

may not measure DCC track voltage well.  Or something low-priced might work surprisingly well. 

 

¶ There is vastly more information about most equipment online, especially YouTube reviews. 

However, some are from the inexperienced, and others from the truly knowledgeable. 

 

¶ Many web sites and YouTubes are ñreviewsò like ñ10 Best Low-Cost Multimetersò or ñ5 Best beginner 

Oscilloscopesò.  Most are merely sales promotions for certain models.  And the YouTubes are often only 

a computer narrated regurgitation of a manufacturersô brochures. 

 

¶ The technology, availability, and pricing of test equipment can change quickly. 

What is shown here may change before the ink dries. 

But the general principles are not likely to change. 

 

¶ Voltage notations used: Vrms RMS AC voltage 
Vp Peak AC voltage 
Vpp Peak-to-Peak AC voltage 
Vav Average AC voltage 
VDC DC voltage 
V ñVoltageò in context of bulbs, etc. 

 

This paper does not use VAC or Vac (often used for AC RMS voltage) to avoid ambiguity.   



January 21, 2022           DCC Voltage Testing Equipment Overview       © 2022 Charles E. Kinzer page 3 

 

LIGHT BULB TESTERS 
 

Most DCC voltage testing probably only needs to answer, ñis it on or off.ò  Typically, you either have the DCC 

voltage, or you have nothing.  ñNothingò can mean the DCC voltage is not present or is shorted. 

 

A homemade light tester can answer the question and is easy to make.  It is handy for a quick test even if you 

have other measuring devices.  An advantage is that you can see a light out of the corner of your eye while still 

focusing on where you are placing test leads such as working around switch points and frogs. 

 

 

 

 
 
Homemade Test Light ï Panel Lamp 
 

The panel lamp is fairly small.  Reasonably large, stranded wires will hold their shape well and be easy to 

handle.  But you can use smaller more flexible wires if you want.  This lamp draws 80 mA which will be a little 

over 1 watt so it will  get quite warm.  Since it is an incandescent, it also has high ñinrushò current, perhaps 14 

times higher which is 1.12 amps.  So, so the load might very briefly be about 1 amp and very quickly drop 

down to 80 mA.  This should not be enough to look like a brief short to the DCC system, but if there are already 

a lot of loads (engines) on the track, it could be enough to exceed current limiting.   
 

Parts: Dialight panel mount lamp, green, 14V, 80 mA (Mouser #645-50739141472-600F, $9.94 each) 

Uxcell Alligator Clips ($7.49 for 50 at Amazon) 

 Hook up wire, 16 gauge.  Color and length as desired. 

 Shrink tubing (3/32ò - 3/64ò and 3/8ò - 3/16ò)  (Amazon has a Gardner Bender assortment, $11.99.) 

 

 

 

 

 

 

 

Parts Assembled 

Connected to DCC rails with ~14 Vrms. 

Note:  None of the bulb-based testers shown 
here are suitable for large scale where the 
DCC voltage is too high.  You would need to 
use bulbs rated for a higher voltage. 

Note:  DCC voltage is higher than the 12.8 VDC 
rating typical for incandescent auto bulbs.  This can 
shorten the bulb life to about one fourth of the 
estimated hours of lifetime.  But since the bulb is not 
on continuously, this should not be an issue. 
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Homemade Test Light ï 1156 Auto Incandescent Bulb 
 

Some blogs mentioned making a test light from an 1156 incandescent tail lamp bulb.  (There are other 

discussions of this bulb for short circuit protection.  That is an unrelated issue.)  This draws a relatively high 

current, gets quite hot, and has a high inrush current (higher current when first turned on and cold).  You could 

also consider more tame incandescent bulbs.  Here are some comparisons of common auto bulbs: 
 

Bulb Base ~Amps at 12.8V ~Inrush current, Amps ~Watts at 12.8V 

1156 BA15s Bayonet 2.1 29 27 

1141 BA15s Bayonet 1.4 19 18 

912 For W5S Socket 1.0 14 13 
 

Parts: Eiko 1156 Light Bulb, Pack of 10 ($6.90 at Amazon) or from any auto parts store. 

 Standard 1156 Bulbs Socket Holder (2 for $7.66 at Amazon). 

Uxcell Alligator Clips (50 for $7.49 at Amazon) 

  

 

 

 

 

  

Parts before assembly. Assembled.  (You could solder wires directly to the 
bulb base, but the socket is convenient for handling.) 

Testing on a layout.  Very BRIGHT.  Very HOT.  Sometimes the inrush current was so high that the 
system powered off (assumed a short).  When it kept trying to power back on, you would see a very dim 
brief glow but then the system saw it as a short and power went off again.  If you want something that 
draws a lot of current (and especially inrush current), and can perhaps burn your fingers, this is a good 
option.  Lower wattage incandescents or LED bulbs may be better.  ~ 14 Vrms 
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Homemade Test Light ï 1156 Auto LED Bulb 
 

This is the assembly from the previous page but with an 1156 LED version bulb installed.  These come in many 

forms, and a few are inside a glass bulb just like an incandescent style.  Due to the handling a tester gets, the 

glass bulb form is better than the versions with exposed LEDôs and exposed circuitry.  Also, it will only get 

warm to the touch where exposed LEDs can get too hot to touch.  The bulb is nominally 3 watts, 1/4 amp, at 12 

volts. 

 

On a DCC voltage, it drew 265 mA with an inrush current of about 1 amp. 

 

Parts: ALOPEE 9V-30V DC 1156 LED Bulb, Non Polarity (2 for $15.89 at Amazon) 

Standard 1156 Bulbs Socket Holder (2 for $7.66 at Amazon). 

Uxcell Alligator Clips (50 for $7.49 at Amazon) 

 

 
 
 
 
 
 
 
 
  

LED version of 1156 auto bulb with glass 
cover. 

Testing on a layout.  Very bright.  Only warm to the touch.  ~14 Vrms 

Assembly of tester with LED version of 1156 auto 
bulb with glass cover. 
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Homemade Test Light ï DE3022 Auto LED Bulb 
 

Some blogs mentioned making a test light from DE3022 LED auto bulb.  This is a ñfestoonò style often used for 

automobile dome lamps and such.  The one procured had exposed LEDs on one side, and a heat sink on the 

other.  The LEDs quickly get too hot to touch, and shortly after, so does the heat sink.  The bulb is nominally 

rated at 2.4 watts, 0.2 amp, at 12 volts. 

 

On a DCC voltage, it drew 240 mA with an inrush current of about 750 mA. 

 

Parts: ALOPEE DE3022 LED Bulb 31mm, Non-Polarity (4 for $10.99 at amazon)  

 3x 31MM Festoon Bulb Socket Base Holder (3 for $9.98 from eBay seller allalighting) 

Uxcell Alligator Clips (50 for $7.49 at Amazon) 

Hook up wire, 16 gauge.  Color and length as desired. 

 

 

 

 

 
  

Parts before assembly. Assembled.  (You could put heat shrink on the 
solder tabs, but with the metal bulb socket 
exposed anyway, it probably isnôt worth it.) 

This socket is adjustable, and contacts must be moved.  You first 
straighten the tabs, and then bend out the plastic part to release 
detents to pull the contacts free.  Then reinsert in the innermost 
positions.  It is a bit difficult. 

Testing on a layout.  Very bright.  LEDs and heat sink 
quickly get too hot to touch.  OK to handle by the socket. 
~ 14 Vrms 

You can even use a bare festoon style 
bulb across the rails.  It is best to hold by 
the ends since they donôt get hot very 
quickly.  Face up, like in the photo, is 
uncomfortably bright.  Probably better to 
have the LEDs face down. 
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Commercial Auto Voltage Light Tester 
 

Many automotive voltage light testers are available at auto parts stores, Amazon, etc.  These typically handle 

higher voltages (such as up to 28 VDC or more) so should be fine with DCC voltages including for large scale. 

 

One is a Lisle 24550 from an OôReilly Auto Parts store for $18.  Rated at 3 to 28 volts it draws 21 mA at 12 

volts, so it is a small load.  It has a green/red bidirectional LED that glows red for positive voltage, green for 

negative.  (If assembled correctly.  If you reverse the glass tube inside end for end, this behavior reverses.)  For 

the DCC voltage, the LEDs alternate but the green is brighter, so the result is mostly a green color.  It handles 

the DCC frequency just fine.  In fact, it operated up to 10 MHz before brightness started to drop off. 

 

The LED just starts to glow at about 4 VDC and becomes reasonably visible at about 6 VDC and gets brighter 

from that point on up. 

 

This has an alligator clip on a wire for one contact and a handle with a sharp point for the other.  The sharp 

point is for poking through auto wire insulation to test voltage.  You could dull the point for model railroad use 

and still be able to probe around switch frogs and points.  Many of these have much larger clips on the wire up 

to the type you see on jumper cables.  If you get one with an overly large clip you can replace it with a smaller 

alligator clip.  The big advantage of this type of tester is that all you have to do is take it out of the package.   

 

  

Inside is a glass tube with the dual LED and a series resistor.  You can 
just see the end of the resistor at the right end of the tube.  The spring 
just holds it in place with a positive electrical connection. 

Connected to the track output of a Digitrax DCS52 Zephyr 
Express (in dimmed room lighting). 

Testing on a layout.  The large alligator clip provided with 
the tester has been replaced with a smaller one. 
~ 14 Vrms 
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Commercial Auto Voltage Digital Display Tester 
 

There are auto voltage testers that have digital displays.  They are not really designed to work with AC much 

less up to 10 kHz AC like the DCC voltage.  Still, they seemed worth a try. 
 

Three ñPremium Digital LED Automotive Circuit Testers, DC 2.6V-32Vò from Amazon from seller 

WINAMOO all immediately failed on DCC voltage.  It is unknown why this happened.  (The same component 

failed in each such that the tester became a near short circuit to a negative voltage.) 
 

A higher voltage range tester worked.  It is the ñAWBLIN Automotive Test Light 3-60V DC Digital LED 

Circuit Testerò for $21.99 on Amazon.  It is heavy duty.  The large ground clamp was replaced with a small 

alligator clip.  The instructions say DC only and not to use with AC and not over 60 volts.  But it seems fine 

with the DCC voltage.  (Perhaps they are steering people away from measuring house voltage.)  
 

DC accuracy was within 0.1 VDC tested from 4 to 15 volts.  A red LED indicates positive, green LED negative. 
 

For a 10 kHz square wave, it also read within 0.1 Vp from 4 to 15 volts.  Surprisingly accurate (and sometimes 

this is the result of two kinds of errors canceling each other out as a happy accident).  On AC, only the green 

LED seems to light.  It read accurately from 10 Hz to 300 kHz.  Current draw is about 12 mA which is low. 
 

Connected to a Digitrax DCS52 Zephyr Express track output DCC voltage, it read very accurately.  

  

 

 

  

AWBLIN Automotive Tester comes with a large ground 
clamp.  The molded item on the cord at the left in the photo 
is a needle guard to cover the sharp point when not in use.  
(The sharp point is for poking through wire insulation to 
take a reading.  You can dull the point and still be fine for 
touching small track areas like switch points and frogs.) 

Output of DCS52 read by 
automotive tester and Fluke 8060A 
multimeter which is True RMS with 
accuracy of +/-(0.5% of reading + 
20 counts) for this voltage range 
and frequency. 

Testing on a layout.  ~ 14 Vrms 








































































































