INSTALLING DCC DECODERS
By Jerry Hansz

1. BACHMANN SPECTRUM C48W:

| have been installing Digital Command Control (DCC) decoders in my HO scale locomotives.
Some installations have been easy (phygand some have been more difficulthadexhausted
the more logical choices for conversion.

| looked long and hard at the traditional Athearn locomotives. The motor installation and current
draw make them less desirable. | did install a replacement motor in my GP60, which involved
milling the chassis to fit the longer motor, and then installing the decoder. Works okay!

| have 3Bachmann Spectrur@40-8W locomotives which run fine on DC, and | very much

wanted to convert them to DCC. When | opeAdBF 802, | found the split chassis filled the
superstructure very full. It didndédt | ook pro
again, and separated the chassis halves. Just maybe!
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The chassis halves pick up power from wipers on each side of the front and rear trucks, and
transferit to wipers on the motor.If | remove the motor wipers, | can solder the motor leads
from an NCE D13SR decoder to the motor terminals. Okay!

What about space for the decoder and wires? | clipped the front headlight leads, and removed
the lightingcicui t board from the shell. A measur emen
should provide sufficient clearance for the D13SR.




How to attach the truck leads from the D13SR? | decided to drill and tap each chassis half for
2-56 brass machinscrews. To the drill press!

That went pretty well, except fetolating the measure twice, drdhce practice!



| tapped the two correct holes. Asusta,i dnot | ubricate, so
came the visek@hewps! Didndét brea

After cleaning up filings, | soldered the orange and gray motor leads to the motor
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| inserted brass screws in the tapped holes, and soldered the red (right) and black (left) truck
leads to the screws.



Doublesided tape secured the D13SR to the top of the chassis. At this point, | went to the
programming track to see if the durnednthiworked! It did, except | picked the wrong motor
leads, so had to program it to run reversed. No sweat!

| then wired the lights, taped everything down, and reassembled the model. Onward and
upward! It runs nice.

WARNING: To prevent decoder damage:
always make sure the motor brushes are
properly isolated before applying power.
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Note 1: The blue function common wire is positive (+) providing recitfied DC voltage.

North Coast Engineering (NCE) D1R®ecoder Wiring Diagram.



Note: When | programmed the decoder to run reversed, the lights also reversed, so | swapped
the white and yellow wires to correct the gaogf

After success with #8034,decided to try my luck with the second C8W/, #854.

| opened the unit. No headlights in shone, sanstaled two 12V HMA bulbs. Separated the
chassis halves and marked the holes for the brass screws. This time | paid attention to the motor
contacts, and marked the right and left side terminals (righgysiele down).

At the drill press, I drilled the holes at the CORRECT locations, went back to the workbench and
tapped the holes. (no jammed tap this time!) The decoder leads were soddreid correct
locations, and the chassis was reassembled. ThE®#idcoder was secured, wiriwgstaped

down, and the lamps were installed into pieces of shrink tubing that had been cemented into the
locomotive shell.

The locomotive was programmed with no problem. Here are #802 and #854 parked at Talheim:

The following day | did #834. All went well.



2INSTALLING A DCC DECODER IN THE PROTO 2000 E8m

When | decidedo install a DCC decoder in myife-Like Proto 2000 Santa Fe E8pmassenger

di esel , I wasndét sure how t otolalthedslpmduded lgtle Ma r s
information. When | checked the Digitrax site, | found a detailed narrative on the conversion,
using their DH163D decoder.

| opened the locomotive and checked the wiring layout. It matched the description in the
narrative. Ithen drew a diagram showing the original wiring, and the changes. That diagram is
attached.

My usual procedure when in doubt is to let it lay for awhile (coupla weeks, as a-aidtet).
Finally | decided to take the plunge.

ATSF #86 CHASSIS BEFORE CONVERSION



As theabovephotoshows, the weight fills the superstructure, making wiring an adventure. | cut
and soldered, with the resulting mess below

DIGITRAX DH163D INSTALLED

After wiring, | placed the locomotive chassis on the programming track, and programmed long
address 086. It worked! F1 (or bellyns the Mars light on. With my shoehorn, | persuaded the
shell to fit. The next photo shows #86 in the Chestnut Hill Engine Terminal.




3. DCC FOR A BACHMANN FM H1644:

| had a Bachmann Fairbankéorse H164 4 t hat O&needed6é DOZI43PS | al
decoder lying around. Well!

The H1644 has a split frame; right side to right rail, left side to left rail. The motor picks up
power from the frames with wipers. There is very little room on top of the frame. The
DZ143PS decoder is small fase in Zscale locomotives, but will handle 1.25 amperes. This
should be possible.

| disassembled the locomotive:

To get power from the frames to the decoder, | drilled and tapfé&dhdles in the top of each
frame, and inserted-26 brass rountieal screws. Where the screws protruded into the motor
cavity, they were trimmed flush with a motor tool.

The wipers were cut off the motor, and short wires were soldered on. The wires will connect to
the motor leads of the decoder.
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The trucks and motor were replaced, and the frames were fastened back together. Some of the
small plastic spacers were broken, so | replaced them with plastic screws, making sure the
washers were correctly placed bet w#ERE t he fr a

The DZ143PS comes with the small NMRApB plug installed. | cut the leads close to the
plug, and soldered them to the frame screws and motor leads, as shown in the wiring diagram:

Figure 4: DZ143PS Wiring Diagram
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The violet and green leads are not used, so they ewe¢reose to the decoder. The orange wire
was soldered to the yellow motor lead, the gray wire to the green motor lead, the red wire to the
right side frame screw, and the black wire to the left side frame screw. 12 V 30 mA lamps were
connected to thell,e common, white front, and yellow rear leads. All connections were
protected with shrink tubing.




The decoder programmed

easily.
ma i nbhe lights worked, and the locomotive started easily, in reverse!

i if but an the st
Back on the

programming track the direction CV was changed. (I, once again, had the motor leads reversed!)
On the main, everything worked correctly, so the decaddrwires were secured with electrical
tape, and the lights were inserted in their respective places.

With the shell reinstalled, the locomotive performed flawlessly, and is now at the Engine

Terminal, ready for service.
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4. MORE ADVENTURES®N DCC:

My ongoing DCC odyssey continues with some old Athearn F7As | acquired from Bob Foltz at
various swap meets. | like the detail and weathering. Each except #44 (which | already had) has
a can motor, so | decided to put decoders in them.

The F7s had a laegweight, which takes up much of the interior of the shell.

ATSF #44 still has the original Athearn motor. Note the weight.
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ATSF #268 is a Bob Foltz modification with a Mashima can motor.



| started the installation with #202. | had to repair a Idys¢heel and remount the motor with
siliconecaulk, which is taking forever to harden! So, | switched to #268.

I n order to preserve the weight, I cut off
weight with super glue, fastened a NCE D13S%Rcoder to the bottom of the strip with double

sided tape, and wired the thing up.

It worked fine, until | tried to put the shell on. NO CLEARANCE! So | removed the decoder,
and tried to remove the strip from the weight. Really stuck! | finalgadded the weight, stuck
the decoder to the inside top of the shell, and finally had a working model! Wonder how much it

will pull?

t



Il 61 1 do the same drill on ATSF 44, ATSF 44C¢C,
ATSF 44, but may keep the Atheam mot or . | 6ve used them on o
results.

ATSF 44C
o
10/03/2008
ATSF 202
I havendét given up on using the weights. | 61
some of the top for clearance, or route wiring under the weight. Tpgears to be room
bet ween the can motor and the inside of the w

motor will be the biggest problem



5. INSTALLING A DECODER IN A BACHMANN PLUS SD45

| had a good running Bachmann Plus EMD SD45 locomotiliad purchased in June 1996.

This seemed like a good time to install a DCC decoder. The locomotive has a split chassis which
picks up power from the trucks and feeds it to the motor through wipers. The chassis takes up
quite a bit of space in the shedh fitting a decoder could be a problem. 1 pulled the shell, and
took a look. Tight!

| 6ve done this type of chassis before. Di dn
decoder can handle 1.25 amperes, is quite small, and should fit ohttepchassis behind the

raised portion around the motor. 56 i me t o Ounsplité the chassis
damage the insulators. | 6d had that problem
no damage.
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| opened the chssis, keeping all parts oriented properly. | marked the motor contacts with a
pencil. Bottom goes to the left, top to the right. Small parts such as the truck supports, screws,
and insulators from the chassis bottom were carefully laid out.

-
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To connet the decoder track wires to the chassis, | drilled and tapf&dhdles in the forward
top of each chassis half. Bras§@&round head screwwsere secured in the holes.
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| prepared the DZ143 by cutting the grdeh and violet-2 wires close to the deo d e r

need the extra functions), and stripping and tinning the other wires.

After cutting off the motor wipers, | soldered the orange (right) and gray (left) wires to the motor
brush caps. | then placed the motor in the chassis halves, makinghseire twi r e s

pinched, and reassembled the chassis.
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The DZ143 decoder was secured with double sided tape, the red (right) and black (left) wires

were soldered to the26 brass screws, and 14 volt lamps were soldered to the blue (common),
white (front), and yellow (rear) decoder wires. Shrink tubing protects the.joints



After a trip to the programming track, and a test run on the main, the shell was reattached, and
#5614 is ready for service!



6. INSTALLING SOUND DECODERS IN STEWARFT DIESELS

| had two great running Stewart FTA and FTB diesels with DCC decoders installed in the A
units. Since space is very cramped in the powerathifs, | had installed Digitrax DZ123P
decoders. | decided to try Soundtraxx DSIDLC sound decoders in bothset
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Since the Aunits had insufficient space for the sound decoders, | left the DZ123Ps installed, and
put the sound decoders in the unpoweraghigs.

The B-units had plastic brackets in the center of the chassis, probably for mounting a motor.
They would interfere with the decoder and speaker.




I removed the bracket s, clipped off the upper
hold the fuel tank cover screws).




The fuel tank cover was+iastalled

This left plentyof room for the speaker enclosure and the decoder.




| filed a slot between the two speaker enclosure rings, to permit inserting the speaker wires. The
enclosure was then secured to the chassis with double sided tape. It took four layers to clear
bosses on the chassis.

A piece of .060 inch styrene wauper glued to the chassis to provide mounting for the decoder.




The DSD100LC decoder came with the NMRA mediumeight n pl ug, which | d
this installation. 1 cut it off, stripped and tinned the red, black, green, and brown wires.

Before installing the decoder, | programmed it on the programming track, since-uhé A
decoder was already programmed. It is often difficult to read CVs of sound decoders on the
programming track, and this prevented messing up thaiddecoder.

The speaker and capacitor were wired to the decoder. All joints were protected by shrink tubing.




A piece of electrical tape kept the wires and capacitor in place. The red (right track) and black
(left track) decoder leads were lengthened to réhehA-unit. All other decoders leads were

tucked into a piece of shrink tubing and placed under the decoder, so as to clear the trucks during
operation.

It was now time to provide wires from theukit right and leftside trucks to a socket for the

B-unit decoder wires. The insulation was opened on the truck leads, and wires were soldered to
them.




A socket was cut from a piece of a computer socket | had laying around, and soldered to the
truck lead extensions. Agairshrink tubing.

Two suplus pins were soldered to the leads from then decoder.

| fed the leads through enlarged windows in both shell ends and connected them tonihe A
socket, red to right track, black to left track. | installed the shells.



Both locomotives wre test run successfully. Here they are posed in front of the Talheim
Passenger Station.
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FT #108 idling with headlamps lit.
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FT #172 rests with headlamps lit.

Parts used for the installation:

Soundtraxx DSD100LC sound decoder for fgsheration EMD diesels.
American Hobby Distributors 8 onm 0.1 watt 1.10 inch diameter speaker.
American Hobby Distributors 1.10 inch enclosure for 1.10 inch speaker.
Shrink tubing to protect solder joints

Scrap small wire to extend leads

Homemade 2vire socket and matching pins

Scrap styrene for mounting the decoder

Double sided tape to mount speaker enclosure

Black electrical tape to secure wires

Super glue to secure styrene piece to chassis

Plastic cement to secure speaker to enclosure






