Atlas Shay- early run

M-1 Decoder
By Ron Bearden

Thisis agreatly condensed version of an article that appeared in N-Scale Magazine in July/August 2006.
The origina article has many more tips for improving the Atlas Shay. TCS s hereby given permission to
make this file available. Permission is granted by the author and N-Scale Magazine. For more
information, contact N-Scale Magazineat 5811 75" Avenue NE, Marysville, WA 98270 or call

(360) 658-2485.

Also, detailed instructions on how to disassemble this locomotive are not provided here. For acomplete

set of disassembly instructions, see my Atlas Shay Repair Manual in the March/April 2006 issue of N-
Scale Magazine.

Disclaimer. Thisisahard decoder install. After reading this, it should be obvious that only advanced
users should try this method. 1f you don’'t understand basic electronics and can’t do really fine micro-
soldering, then don’t attempt this. Y ou've been warned.

The most logical place for adecoder isin the
rear over the worm.

| wanted to install a TCS M-1 decoder.




DCC Decoder Installation

Atlas did not offer aDCC version of the Shay. In fact, the Shay is not technically DCC ready since you
can't just drop in a decoder. However, it is“DCC-Capable.” This means the motor can be fairly easily
isolated for hard-wiring a decoder. Consequently, modelers are on their own to hardwire a decoder in
place.

Spaceis limited in the Shay, and most of the spare room is obviously in therear. | spent some time on the
Internet to get ideas for decoder installation. The generally accepted method isto install the decoder in
the oil bunker. However, the bunker istoo short for a TCS decoder and so must be cut in order for the
decoder to extend into the cab. Thisleaves gaps that now must be filled with styrene. Thisisagood
solution for decoder installation for some people, but | needed something different since | eventually
planned to do away with the oil bunker on my Shay when | converted my Shay to wood burning
operation.

So here's my decoder installation. | must
admit, it's not for the faint of heart. But
in the end, | was able to mount a decoder
in my Shay without cutting my $200
locomotive at all. Maybe my installation
will meet your needs, or at |least give you
ideas for future decoder installations.
This one definitely involved “thinking
outside the box.”

Given the fact that spaceis so limited, |
spent alot of time with a decoder in hand
over adisassembled Shay and concluded
that the decoder board would fit nicely in
the rear of the locomotiveif only the
wires did not take up so much room.
That'swhen | decided to re-wire my
decoder and throw caution to the wind.
In fact, my plan wasto go all out and
even make a socket for the decoder so
that it could be “unplugged” (rather than
unsoldered) when my Shay would need
complete disassembly.

With the wires removed from a TCS M-1 decoder, you can see
that the circuit board fits perfectly if rotated 90 degrees. If the
wires were present, they would be extending to the right.




| love the superior running qualities of
the decoders by TCS (Train Control
Systems). At present, their smallest
decoders are the M-series. Here's how |
mounted an M-1 decoder in my Shay.

| unsoldered the LEDs and resistors from
the front and the rear of the Shay. Sincel
would not need these connections any
longer, | snipped the wires coming up
through the floor of the frame as short as
possible. | also removed the black plastic

Unsolder the LEDs and their resistors. We'll re-use them. tape lunder the LED. I'll be gluing to that
spot |ater

| then prepared my M-1 decoder. | cut off the protective heat shrink wrapping and studied the wiring.
Before | removed any wires, | made absolutely certain | knew where they all go so | would not re-wire it
incorrectly.

The black and the red wires are soldered in very tight spaces. A small soldering tip would be required. |
recognized the greatest danger would be in dealing with the orange and gray wires. They attach near each
other and thereisa SUPER-TINY _micro-capacitor that bridges the gap between them. | knew | would
have to work with extra care in order not to loose that micro-capacitor (seeif you can spot that tiny part in
the photos! It is brown).

So with ahot soldering iron, | unsoldered each wire from the decoder board, trying to work as quickly as
possible so nothing would be over-heated. | placed the decoder back into the anti-static bag.

| then isolated the Shay motor from the frame. | removed the motor from the mechanism and bent the
motor contacts down. | then trimmed the rear plastic motor support as indicated in the drawings. This
allowed me to bend the motor contacts upward to a higher degree than before so they were not touching
the electrical pick-up strips that run the length of the locomotive. With the contacts safely moved upward,
| tinned the motor contacts with solder and remounted the motor in the frame.



Motor Modification for DCC

A B C D

The motor modifications to make it DCC ready are fairly smple.
A= Stock motor, tabs bent down.

B= Cut off the raised triangles (blue).

C= Cut the plastic holder up to the small holes (blue).

D= Now cut the left brass motor tab upward to the little hole.
Finished. Tabs may now be bent up higher.

Stock: Notice the bend on the stock motor
is below the flywhedl.

Modified: Now the bend is about equal with
the flywhesel.

Stock: This shot helps you see what needs to be removed in
order to get the motor tabs to bend up higher.

| admit that | was a bit nervous about cutting the
left motor tab as shown in the photos. | was afraid
that in trying to cut it, | would pull a solder joint
loose. But inthe end, all worked perfectly.

However, | should mention that instead of
modifying the motor support and tabs, some
people might want to simply use Kapton tape on
the long electrical pick-ups that run the length of
the frame. Thiswould insulate the motor as long
as you didn't solder on the motor tabs while the
motor was installed and melt the Kapton tape.
Consequently, you would have to solder the gray
and orange wires to the motor while the motor was

With the plastic housing cut out of the way, | carefully
cut the left motor tab up abit. This allows the motor
tab to bend outward at a higher spot away from the
pick up strips that run the length of the locomotive
frame.

lifted up. Y ou would then need to lift up the
motor any time you needed to unsolder these
Wires.




The next step was to mount the decoder 2socket.® | used a TCS plug for their HO decoders (model
number MC-LH Harness). | mounted it by bending the wires 90 degrees and supergluing them to the
Shay frame. 1 first soldered the red (right) and black (left) wires to the spot where the pick-up strips met
the truck contacts. | needed a screwdriver to hold the strips in place for this operation since they would
pop up when the solder was hot. | then soldered the orange and gray wires to the motor (orange right,
gray left). | decided to leave the blue, white, and yellow function wires alone until | had an operating
locomotive. The yellow wire was not needed, and the blue and white socket wires were routed over the
motor on the |eft side.

Hereisaleft and top view. | glued the blue and white wires

The socket isinstalled. On theright side, the red wire to the motor so they would stay in place. The wires will be
goesto the trucks anq the orange wire to the motor. painted black (like the flywheel) to make them less visible
Notice the motor tab is bent up higher away from the through the windows.

lower pick-up strip so that the motor tabs no longer
touch the strips along the bottom.

I now had to install the four basic wires for my now-stripped decoder. For 2plug pins®, | used .010° steel
(acoustic) guitar strings (I'1l try .008° next time). They are actually made of nickel-silver or phosphor —
bronze and resist corrosion while still bonding with solder. They are much stiffer than brass wire and
they are thin enough that you can slide the original colored M-1 insulation onto them.

| bent and soldered the red and black wiresfirst. |
then bent and soldered the gray wire followed by the
orange (caution: remember that tiny capacitor!!!).

Y ou can see from my photos that | positioned the M-
1 board perpendicular to itstypical orientation. By
turning it @crossways° | cleared the flywheel and still
had room for the socket. The bad news for this
orientation is that the decoder must be removed in
order to lift the boiler from the frame. But since the Here you can see how the guitar strings are bent down
wires are 2plugged in° instead of soldered, it's not to form plugs. Cut the wires along the plane of the
that big a deal to disassemble. loco so the burrs will fit the socket better.




Of course, when | routed and soldered the guitar string plugs, | had to make sure they did not touch
anything they shouldn't. Since the socket already had colored wires, | followed that order; that is-- black
guitar string to black-wired socket, and so on.

Well, back to my project. | did encounter a problem.
| accidentally destroyed a socket. | determined the
culprit was the orientation of the nippers when the
guitar string was cut. The problems occurred when |
made cuts perpendicular to the length of the
locomotive. That |eft sideways burrs that got caught
in the sockets. When | forced the wirein, the burrs
damaged the socket. | had much better success when
| cut the wires so that the nippers werein line with
the axis of the locomative. The photos show a new
socket as my second try.

With the four basic wire connections made (red,
black, orange and gray), | then test ran the
locomotive before installing the blue, white and
yellow function wires. Y ou should always do this
when hardwiring decoders. Save connecting the
function wires for aworking locomotive—it makes
trouble-shooting alot easier.

With aworking locomotive, | turned to the function
wires. Since the solder spot on the decoder board for
the yellow wire was already in the | eft rear corner, |
decided to mount the reverse LED directly to the
decoder board and skip the socket. | mounted the
resistor to the board and then mounted the LED to the
resistor. On the other side, the white wire wasfairly

easy to route from the board to the socket Here' sthe fully installed decoder with my creative

re-wiring. Theresistor and the rear LED are soldered
directly to the board (bottom | eft) and the front
headlight resistor is soldered to the board on the
underside-front edge. Though it's hard to tell in this
shot, everything clearsthe flywheel. You can also
see the socket and the plugs follow the same color
scheme order: black to black, gray to gray, etc.




The blue wire had to go to both LEDs, so | split the
connection. It's hard to see in the photos, but the
blue wire solders to the decoder board on the
underside of the front right edge, then travels across
the board (between the board and the flywheel), and
then turns under the board to go to the other pole of
therear LED. The last step was to solder the front
LED resistor to the front right underside of the board.
| then ran a blue wire from the other end of the
resistor to the socket (over the top of the decoder).
Thiswill run electricity for the front LED.

Asfor the white and blue wires running from the
socket, | routed them into the boiler on the far-left
side on top of the motor since the gap between the
motor and the shell is wider there.

The polarity of the LEDs can be abit tricky. Atlas
placed ared dot on the positive pole (blue wire). But
my red dot wore off from handling! Thus | needed
another way to identify poles. When looking down
on the top of astock Shay LED, you will seetwo
poles—one dark, and one shiny brass. The shiny
brass is the negative (to the white or yellow wire) and
the dark poleisthe positive (to the blue wire).

Here' s the front edge and underside of the rewired
decoder. The positive side of the function wire
connects to the rectangular brown capacitor. The
resistor goes to the decoder 2socket® and then the
front LED. The blue wire goesto therear LED.

Y ou should use one resistor per LED in any situation
where both LEDs could be on at the sametime. That
golden smudge on the big digital chip is where the
brass worm once rubbed the decoder. Thus | needed
away to raise the height of the decoder to get it off
the worm.

Now that everything worked, | needed to keep the decoder from lying directly on the worm. Thus | built
two styrene spacers and glued them to the frame. They now lift up the decoder just enough to get the

decoder off the worm.

| installed styrene blocks to support the decoder and
keep it off the worm. They can be glued directly to the
boiler piece.

With the oil bunker removed, you can easily have a peak at
how the decoder fitsin place. This decoder installation
method requires no cutting of my expensive locomotive!




That'sit! The DCC application isfinished. And the best part wasthat | didn't have to cut up my
expensive metal locomotive.

But before leaving this subject, | should clearly state what may be obvious to many. By removing the
heat shrink covering to my decoder, | greatly increased the risk of a static electrical shock zapping it.
When | work in situations like this, | try to a) not drag my feet on the carpet and b) constantly reach out
and touch something large and metal- especialy if it is grounded (like my computer). Y ou've been
warned. Don't zap your decoder!

Now, | said at the beginning that | didn't want to cut my Shay's oil bunker for the decoder. That was true.

But there was another reason for not locating the decoder in the bunker. | kitbashed my Shay and opened
up the cab. Converting it to wood-burning caused me to toss the bunker.

Hereiswhat | made. The decoder as described in this article worked well.



