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Adding Sound to Your N scale NKP Fleet
By John Colombo #2080

Photos by the author

When digital sound decoders first appeared on the market several years ago, I was 
skeptical. Given the size of our models (particularly since I model in N scale), I thought 
that sound installations  could never reproduce the sonic impact of a Berkshire starting a 
train or the deep vibration of an EMD V-16 prime mover in a GP9. 

But then I decided to try it, first in the tender of a Walthers/LifeLike N scale Berkshire. 
What I realized is that while my intuition about the “size” of the sound produced was 
correct, the sound appropriately matched the size of the model. No, it did not provide 
the impact of the real thing, but I wasn’t standing next to a 250-ton fire-breather, either. I 
was standing next to a 6"-long model. To have the full impact of the full-size 765 from 
two yards away would have been out of place. 

More importantly, hearing the sounds of the chuffs, bell, and whistle added a whole 
new dimension of realism to operations. The chuffs made me acutely aware of the 
speed at which I was running my locomotives – no more 100-mph switching moves! 
The bell and whistle provided interest at grade crossings, while entering yards, with 
starting and stopping movements, and so forth. While my operators don’t yet fully 
observe all the whistle signals you would have heard in the 1950s, they are 
becoming more comfortable with this  aspect of prototype railroading and the realism 
it offers to operations.

Today, sound systems come standard on many locomotives, particularly in HO and 
larger scales. But many of us still have “legacy” units sitting around that might benefit 
from a sound installation, or we might want to upgrade what comes from the factory. So 
here are some tips on how you might go about adding sound to that mute locomotive or 
do a new sound install in a loco that already has sound.

I. Research prototype sound

Like many modeling efforts, adding sound to a locomotive should begin with research. 
You will need to know two main items: with diesels, the type of prime mover (diesel 
engine) and horn used by your prototype engine; with steam, an approximation of the 
sound of the chuffs and whistle. Diesel prime movers had very distinctive sound profiles 
– no one would ever mistake the EMD 567 V-16 supercharged diesel used in GP7s and 
9s with the turbocharged Alco 244 used in PA-1s and RS-3s or the Alco 251B used in 
RS-11s. On the steam front, late “superpower” steam locos like the NKP Berkshire had 
a distinctive “bark” to the chuff that was different from the sound of a Mikado or 0-8-0 
switcher. Horns and whistles, of course, were also quite distinctive.

Fortunately, the NKPHTS, YouTube videos, and books about NKP motive power provide 
most of the information you will need. You can find dozens of video clips  on YouTube of 
NKP765 and its  distinctive chuff and whistle sounds. Ditto for Mikado 587. On the diesel 
front, Wikipedia has articles on nearly every diesel locomotive manufactured that lists 
the main prime mover. NKPHTS members George Greene and Jennifer Whitewolf 
Crock have researched diesel horns. Here is a list of prime mover information and 
diesel horns specific to the NKP that I gathered from the sources available. 
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Diesel Prime Movers:
Engine   Prime Mover
ALCO S-1  539 inline 6
ALCO S-2  539T inline 6
ALCO S-4  539T inline 6
ALCO PA-1  244D V-16
ALCO RS-3  244D V-12
ALCO RS-11  251B V-12 
ALCO RS-18  251B V-12
ALCO RS-36  251B V-12
ALCO RSD-12  251B V-12
ALCO C-420  251C V-12
EMD NW2  567 V-12 (Roots supercharged)
EMD SW1  567 V-6 (Roots supercharged)
EMD SW7  567A V-12 (Roots supercharged)
EMD SW8  567B V-8 (Roots supercharged)
EMD SW9  567B V-12 (Roots supercharged)
EMD GP7  567B V-16 (Roots supercharged)
EMD GP9  567C V-16 (Roots supercharged)
EMD GP18  567D1 V-16 (Roots supercharged)
EMD GP30  567D3 V-16 (turbocharged)
EMD GP35  567D3A V-16 (turbocharged)
EMD SD9   567C V-16 (Roots supercharged)
FM H10-44  FM 38D opposed 6 (Roots supercharged)
FM H12-44  FM 38D opposed 6 (Roots supercharged)
Lima Switcher  Hamilton T89SA turbocharged inline 8 

(Note: Baldwin-Lima-Hamilton AS-16 road switchers came from the factory with 608A 
prime movers; two were rebuilt by EMD with 567C V-16s (EMD) and two by ALCO with 
251B (ALCO) V-12 prime movers.)

Diesel Horns:
(courtesy of George Greene and Jennifer Whitewolf-Crock)
Switchers (all brands/variations): Wabco A2
PA-1 early: Wabco E2 
PA-1 later: Nathan Airchime M5
GP7: Leslie A200 
GP9, GP18, SD9: Leslie S2M (short hood); Leslie A200 (rear hood) 
GP9 480 and 485: changed to Nathan M5 
GP30 and GP35: Leslie S3SLR
RS-3, AS-16: Wabco E2
RSD-12, RS-11: Wabco E-2; some RS-11 were changed to Leslie S3LR 
RS-36 865 and 873: Wabco E-2, duals, one pointing each direction 
RS-36 874 and 875: delivered with Nathan M5

     C-420: Leslie S3SLR
        
II. Measure your space

Remember that a sound installation requires  two steps: the sound decoder and the 
speaker. Many sound decoders come as drop-in replacement boards for factory-
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installed decoders or PC boards, but that still doesn’t solve the problem of where to 
mount the speaker. 

With speakers, the general rule is “bigger is  better,” but most speakers sound best 
when placed in an airtight enclosure. You can see how I build such an enclosure in the 
accompanying photos. You will often find that a somewhat smaller speaker in a 
separate enclosure sounds much better than a larger speaker mounted without a 
sealed enclosure. 

The following link will take you to a YouTube video that compares a speaker without a 
sealed enclosure (an open baffle) versus the same speaker in two different-sized 
sealed enclosures: http://youtu.be/p49RflBHfBE

I measure potential speaker and decoder mounting spaces in millimeters rather than 
inches, because many manufacturers specify their speaker or decoder size in mm. 
Don’t rule out using the space in a diesel cab for the speaker; you’ll lose the ability to 
put in scale-sized figures and cab details, but this might be the best spot for a speaker.

III. Research and buy your sound decoder and speaker

Now you have all the information you need to buy your sound decoder and speaker. You 
want a decoder that both fits the available space and has the desired prototype sounds. 

But here things become a little complicated: Sound decoders come in two basic 
variations: ones that have programmable sound files and ones that don’t. With the 
former, you can buy them with a pre-loaded sound file, but you also can download and 
edit different sound files and program them into the decoder yourself. This  allows you to 
tweak the various sounds for your specific application, or even make wholesale 
changes to the sound file from one set of sounds to another – for example, to substitute 
the ALCO 251B sound for the EMD 567 sound. 

With the latter, what you buy is  what you get – you can’t change or modify the sounds in 
any way. Programmable sound decoders are made by Digitrax, ESU LokSound, and 
Quantum Solutions  (QSI). Non-programmable decoders  are made by Sountraxx (their 
Tsunami line), Train Control Systems (their “WOW!” decoder), and Model Rectifier 
(MRC). I have used both programmable and non-programmable decoders (the 
Soundtraxx Tsunami line for steam; the ESU LokSound Select line for diesels) with 
excellent results. Either will work, but I like the idea of being able to “upgrade” the sound 
in a decoder via programming – for example, if the manufacturer releases an upgraded 
sound file. 

The key, however, is finding a decoder with the right sounds, and most manufacturers 
have sound samples on their web sites for you to compare. And you really do need to 
compare: I’ve found that even when manufacturers claim their decoders have the same 
sounds (e.g., for the EMD 567 prime mover), they can sound vastly different.

Even sound files from the same manufacturer that claim to be similar can sound 
differently – for example, ESU LokSound has two different sound files for the EMD 567 
diesel: one that includes both V-12 an V-16 versions, and one that is  dedicated to the 
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V-16 non-turbocharged version that EMD used in the GP7s, 9s and 18s. To my ears, 
the “dedicated” sound file is much different (and better) than the “multiple prime 
mover” version. 

So take the time to find sound samples and listen to them on your computer. But be 
aware that your computer speakers probably sound better than the smaller speaker you 
will be using in your model.

When it comes to speakers, the explosion of hand-held smart phones and tablets like 
the iPad has resulted in a new generation of very small speakers  that have exceptional 
performance for their size. Electronics supply houses  like Digikey and Mouser often 
carry the more advanced speakers at low prices, especially if you buy in bulk (say, 10 or 
more). Here are some speakers I’ve recently used in N scale:

Knowles “Dumbo” (13mm wide x 18mm long x 4.5mm deep)
Knowles “Fox”  (9mm wide x 15mm long x 3.5mm deep)
Star Micronics (8mm wide x 12mm long x 2.5mm deep, often sold as a “sugar cube” 

speaker)

Here is a link comparing the Knowles Fox to the Star Micronics speakers, using a diesel 
sound decoder (with an Alco 251B prime mover) as the sound source:

http://youtu.be/uaJqEsH5X0E 

HO and larger scales  will have even more choices for speaker sizes, including some 
“extended bass” speakers. But remember to include the size of any speaker enclosure 
you may use when picking a speaker. As  noted above, a slightly smaller speaker in a 
sealed enclosure will almost always sound better than a larger speaker without a 
sealed enclosure.

IV. Do the installation

Now that you have the main components, it is time to do the installation. Here I will 
document how I did a recent sound installation in an N scale Atlas  RS-11. Given the 
space I had available (not much!), I selected the Knowles Fox speaker and an ESU 
LokSound Select Micro decoder with the Alco 251B sound file installed. ESU is one of 
the companies that uses programmable sound decoders, but you can order them with a 
specific sound file pre-installed. 

From my previous measurements, I knew the general layout I would use: The sound 
decoder would go at the front of the chassis and the speaker at the rear. I would have to 
modify the chassis just a bit to make everything fit.

Step 1: Prepping the speaker

The first step involved soldering wires to the speaker and building the speaker 
enclosure. The speaker wires  were 30-gauge wires cut off from prior decoder installs  (I 
have a box of these wire pieces that I saved for just this kind of use, but you can order 
30-gauge flexible wire from several sources). 

My measurements indicated that I had about 6mm of height to work with between the 
frame and the top of the shell, so I cut a strip of .020" styrene 5.5mm wide (the bottom 
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of the enclosure would add .5 mm, bringing the total to 6mm). To make the enclosure, I 
constructed a box around the speaker in question, using either styrene or lead sheet (I 
prefer lead sheet because it adds weight and because lead is  so inert, but for my diesel 
installs, I used styrene). 

In general, the thicker the material you can use, the better; the best speaker enclosures 
will not have any resonance, which means the stiffest enclosure you can make. For my 
diesels, however, space dictated that the enclosure add no more than 1mm to the width 
of the speaker I used (the Knowles Fox, which is 9mm wide), so I used .020" styrene.

The first photo shows the basic materials: the speaker and two strips of styrene cut from 
a sheet to the desired depth. I also needed gel CA cement. To attach the bottom, I used 
regular liquid plastic cement.

The first step in the construction process was to “rough up” the sides of the speaker to 
provide better adhesion for the CA cement. I did this  by rubbing the sides and ends of 
the speaker across some 200-grit sandpaper. I also lightly sanded the styrene strip to 
give it more texture too.   

Then, I soldered wires  to the speaker pads. For this, I used scraps of wire I’ve cut off 
from prior decoder installs. Thinner is  better – the wire I used in this one is probably 32-
gauge or smaller.
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Now it was time to start the actual construction of the box. I put a thin bead of gel CA 
across one of the long sides of the speaker, towards the top edge, and then pressed the 
styrene strip on the edge. I usually put the speaker face down on my worktable, then 
press the strip along the edge to make sure the top of the strip is flush with the top of 
the speaker. I had a few seconds to adjust before the CA set up. I wanted the strip to 
overlap the short edge of the speaker just a bit so I can later cut that off flush for the 
short edges of the box.

I let the CA dry for a few minutes, trimmed the strip flush with the short edge of the 
speaker, and repeated on the other side.

When I had done with the two long sides, things looked like this:
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Next, I did the short ends. I wanted the short ends to overlap the styrene sides of the 
long ends to create an airtight seal. I put a bead of gel CA along the side of the speaker 
and the edges of the long-side styrene strips, then pressed a strip of styrene to 
complete one side. I made sure to overlap the long sides  a bit to ensure everything was 
sealed up tight.

I let the CA dry, trimmed the ends  of the strip flush with the long sides, and repeated for 
the other side. I now had a box around the speaker. 

What about the wires? Easy: I drilled a small hole as small as I could still get the wires 
through) on the short side of the box.
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I then fed the wires through and put a dab of gel CA around the inside of the hole to seal 
it. When I was done, here’s what I had:

After I let everything dry for 10 minutes, I attached the bottom. If you are using styrene, 
this  is  pretty simple: Put the speaker on the styrene sheet, use a brush to brush liquid 
styrene cement around all the edges, and let dry:

When dry, I cut away the rest of the bottom sheet, and I had a nice, airtight speaker 
enclosure:
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Here's the final product:

Step 2: Install and wire the decoder and speaker

This  step is usually pretty easy when dealing with steam locomotives. Even in N scale, 
tenders usually have plenty of room to install a speaker and sound decoder. The only 
modifications you may need to do are drilling holes in the tender floor bottom or coal 
load for sound egress, and perhaps running wires from the motor in the boiler to the 
tender to connect to the sound decoder. Remember that for a DCC installation, the 
motor must be isolated from the frame.

For diesels, HO and larger scale modelers will usually be able to find room for a 
speaker and decoder without any shell or frame modifications  except perhaps drilling 
some holes for sound egress. In N scale, however, installing sound in a diesel usually 
requires some frame modification and some sanding of the inside of the shell to create 
enough room for the speaker and sound decoder. Here I illustrate the process of putting 
a sound decoder and speaker in my N scale RS-11, which is about as complex an 
installation as one is likely to face. While this specific procedure obviously applies to 
only one locomotive in one scale, the general process (locating the speaker, locating the 
decoder, wiring the decoder to the speaker) will apply to any sound installation.

1. Shell preparation

The shell of the RS-11 needs three preparation items: holes in the shell to allow sound 
egress; a bit of thinning of the shell inside at the front to create additional space for 
the decoder, and some trimming of the plastic number board/headlight inserts to 
create additional linear space for the decoder and speaker. First I trimmed the number 
board inserts:
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Next, I thinned out the front of the shell just a bit using a 1/4" drum with a 250-grit 
sanding drum on a Dremel. The stock shell has about 10.3mm of space inside, and the 
LokSound is 10.6mm wide, so I thin the shell by about 0.3mm (I use digital calipers to 
measure, but you can use the decoder to test the fit).
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Next, I used a no. 80 drill bit chucked in my Dremel tool to drill holes in the fan grille at 
the rear of the shell for sound egress. I drilled holes  between every other “slat” in the 
grille. (On the GP7, I drill a hole in between each fan “blade” in the two rear fans.) The 
holes are so small that you don't notice them after they are drilled (particularly after I 
dry-brush the fan with Grimy Black), but they let out a lot of air. Here’s a photo showing 
the holes from the inside of the shell:

2. Frame preparation

In order to accommodate the speaker and the decoder, you’ll have to mill the frame a 
bit.  The following photo shows the areas in black that need to be milled off each side of 
the frame:
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Be very careful when cutting/milling around the motor mount hole at the top of the frame 
and around the cutout for the flywheel! Too much cutting here and you’ll cut through the 
frame (ask me how I know this).

After you are done, you’ll want to insulate the area of the frame where the motor contact 
strips  come up to contact the circuit board. I use Kapton tape for this. We won’t be using 
the circuit board, obviously, so you want to make sure these strips  can’t accidentally 
contact the frame and cause a short:

Here’s a series of three photos showing the cut frame; where the speaker will go on the 
rear of the frame; and the frame reassembled with the motor inside and the Kapton tape 
insulating the areas where the motor contact strips are.
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The last prep step is to cut a small piece of the old circuit board to use as a place to 
solder the decoder power pickup wires. My RS-11 had an old Atlas decoder board in it 
that I scrapped, but you can do the same thing with the standard light board:

That’s it for all the prep steps. In the next part of the tutorial, we’ll install the decoder, 
headlight LED, and speaker.

3. Final assembly and wiring

With all the prep work done, it’s  time to install the various components. Here’s a photo 
of the RS-11 without its shell next to the LokSound decoder:
Page 14



The first thing I did was to cut the LokSound wires to the right length. The exact length 
will depend a bit on the exact placement of the decoder on the frame, but the orange 
wire is about 20mm; the gray about 22mm; the red and black about 32mm.  Then I strip 
the ends of the wires and tin them with solder:
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Now before installing the decoder, I put in the surface-mount LED that I’ll use for the 
front headlight. I use a sunny white SMT LED from Richmond controls that come with 6" 
fine magnet wire attached. This will need to be trimmed – you want just enough of the 
wire to loop at the end of the “channel” in the top part of the frame and to hook to the 
white and blue wires. 

After you cut the wires, I needed to figure out which one is the cathode (+, to blue wire) 
and anode (–, to white wire). I did this by unwinding about a half-inch of the wire, 
removing the insulation by running the wires through a blob of hot solder (which also 
tins  them), and then using a 9v battery and a 1K resistor to test which wire is which. I 
hooked the resistor to the negative post of the battery, then held one of the LED wires 
on to the end of the resistor while touching the other wire to the positive battery 
terminal. If the LED illuminated, I knew which wire is which. If it didn’t, I reverse the 
wires. If it didn’t light at all, that could signal a defective LED, though I’ve never had a 
defective one from Richmond Controls). Here’s a photo of the LED installed:

Note that I don’t use a rear light. That’s only because I run my diesels in three-unit 
consists, meaning that I always have one engine facing each way, and accordingly I 
only end up using the front headlights. So I don’t install a rear headlight to save some 
time and complication. 

To install the decoder, I first soldered the motor wires. The gray wire went to the top 
motor brush, the orange to the bottom. (It’s easy to identify which is which: The contact 
strip for the bottom brush wraps around the side of the motor.)
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Though the photo shows the decoder taped to the front of the frame, I soldered these 
two wires before I tape the decoder to the frame. Then I taped the decoder in place with 
a piece of Kapton tape.

Next, I soldered the red and black power pickup wires to the small piece of circuit board:

I soldered a 1K 1/8-watt resistor to the blue wire, then soldered the LED wires to the 
white and blue wires, respectively. I used heat-shrink tubing to insulate the wire joints 
(1mm heat-shrink tubing on the white wire; 1/16" tubing that slips over the resistor and 
insulates both ends of the blue-resistor-LED wire connection).  Unfortunately, I forgot to 
take a photo showing the resistor soldered to the blue wire, but here’s one of the final 
result. You might need to zoom in to see the blue wire and then the “bulge” of black heat 
shrink tubing):

At this point, I put the trucks back on the frame and tested the installation on my 
layout. I wanted to make sure there wasn’t a short, the motor ran, and the headlight 
worked (it did). 

Then I tackled the speaker installation. I used gel CA cement to glue the speaker to 
one side of the frame to keep it in place. I then soldered the speaker wires to the 
brown decoder speaker supply wires, and again insulated the joints with 1mm heat-
shrink tubing:
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The last step was to put a small piece of Kapton tape over the wires to keep everything 
in place:

Then I tested the completed installation on the layout:

When I was sure everything worked, I put the shell back on. It was at last time to 
program the decoder with the 4-digit address, the right horn, adjust sound volume, etc.

Here’s a link to a YouTube video that shows the completed RS-11 in action…

http://youtu.be/PvTZPzdpOwo 

…and a photo of it sitting on the layout.
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Maumee Basin Lines NKP Camp Car
by Warner C. Clark #2164

All my information on NKP maintenance of  way equipment came from the NKPHTS quarterly 
magazine: Vol. 9, #2 (Spring of  1975). As I recall the entire issue was devoted to the MofW, 
written by John Hirsimaki and George Berghoff.

The model is one from the issue's photo group. I started with a Mullet River kit (quarter inch 
scale) of that company's line of 36' double sheathed NYC boxcars. I added San Juan P:48 
trucks (T section Bettendorf) and AAR type E couplers. All NKP people hauling cars had 
Mulehide roofs, thus there are no roof ribs. The window  and door screens were provided by my 
wife (black hosiery). I added the window  visors, center door side sill steps, and stove stack. Jim 
Wilhite (Valley Car Shops) made the decals. 

Maumee  Basin  Lines

The Maumee Basin Line is composed of selectively compressed parts from three prototype 
railroads: one, the First Subdivision of Nickel Plate Road’s Clover Leaf  District from Toledo to 
Continental, Ohio; (70 feet continuous loop operation); two, the Northern District of the Detroit 
Toledo & Ironton’s lines between Malinta and Champion / Denson, Ohio (27 feet point to point 
operation); and three, The Ohio & Morenci Railroad’s line between Champion, Ohio, and 
Morenci, Michigan (98 feet point to point operation)

The initial building effort is directed at the continuous loop NKP line, to be followed by the DT&I 
and finally the O&MRR. All permanent track is hand laid to P:48 standards, and using A.R.E.A. 
or NKP track plans. Rail is nickel silver with switch and crossing components by High Sierra and 
Right-O-Way. Code 138 rail is used on NKP and DT&I mains, while code 125 rail is used in 
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and Bill Dick, classmates of mine from Frankfort, Ind., both suffering severe hangovers from the 
night before, are having second thoughts about breakfast and the smell of warm creosoted bridge 
timbers soon to take place. Photos by Richard Bourgerie.



sidings and secondary lines for both roads. Track switches are either #8 or 10. Curves without 
easements are 60” radius. Curves with spirals are 64” radius. Cross ties are made from bass 
wood, sized 7” X 9”. All track is laid on two ½ inch sheets of Homasote. 

The O&MRR is a short line running over a former interurban railroad (Toledo & Western) which 
has had its overhead wire removed. The Line is hand laid track using code 100 rail and 6” X 8” 
bass wood ties. Switches are primarily #6 and main line curves are laid to a 52” min. radius. 
Street embedded trackage at Morenci will be code 148 with curves as tight as 40” radius. The 
O&MRR grade from Denson (lower level) to Morenci (upper level) is 4.4%.  When completed, all 
car load interchange between O&MRR and NKP will need to be routed via DT&I.

Construction notes: Main level operation is at 39” off the floor; while the upper level is 58” off the 
floor. Over all size of ‘L’ shaped layout is 26.5 ft .by 19 ft. Power control will be provided by 
tether less NCE dcc. Switches are Tortoise powered by manual hand throws. Couplers are San 
Juan AAR Type E couplers. All three lines are run under timetable and train order. Layout 
operation represents decade between 1945 and 1955. 

We wish to recognize several friends who have contributed their ideas, knowledge and skills to 
helping build the Maumee Basin Lines:  Rich Bourgerie, Mike Calvert, Jim Canter, John Clark, 
Mike Cougill. Don Daily, John Eichman, Larry Fuller, Woody Grosdoff, Jim Harper, Kirk Hise, 
Carl Jackson, Jeff  Kehler, Jeff Lang, Craig Pressler, Col. John Reid, Chip Underwood, and 
George Wallace.

The operation you will see covers the NKP line from the Continental Depot (clockwise) to 
Malinta, Turkey Foot Creek, Roseburg Pike, Maumee River, Telegraph Road (US 24), MC 
Junction (engine service facility), Gould Curve and finally the Toledo depot (same depot as 
found at origin). 
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