North Raleigh Model Railroad Club

(nstalling Decoders in N Scale Locomotives

Detailed Instructions

Kato GS-4 4-8-4 Southern Pacific Steam Locomotive

Phill Perry
May 17, 2010
Table of Contents e Volt/Ohmmeter
Introducti Page 1 e Locomotive Cradle
Tnog;ngelgﬂi}'éa .............................................................. age ! «  Isopropyl Aciohol
: R e Kapton Tape
Detailed INSITUCLIONS . ..vvvveeeeeeeeeeeeee oot 1 © oA adhesie
Introduction Modifying the Frame

The Kato GS-4 Southern Pacific 4-8-4 steam locomotive and
tender is a very good looking and well running locomotive. This
instruction will describe the installation of a Tsunami Micro
sound decoder connected to the light board (modified), with a
tender light also fitted.

When initially released the GS-4 had a problem with DCC
operation due to the rear drivers shorting between the pickup
frame and the motor mount frame. This problem can be fixed
using the new clip available from Kato, using Kapton tape to
insulate the rear drivers from hitting the frame, or by grinding out
the driver wells. This description utilizes Kapton tape to insulate.

As this instruction will require the complete disassembly of the
loco, it is strongly advised that only people who have done a few
simpler installs attempt this one.

Tools Reauired

To install the decoder and modify the frame you will need the
following tools:

Installing the Decoder
e  Small Phillips-head and flat-head screwdrivers
Wire cutter and stripper
Soldering iron with fine tipped point, 20 watts maximum
Fine resin core solder
Tweezers (hook tipped work best)
Long-nosed pliers, small

e Sharp hobby knife with new blade
o Jeweler's files

o Safety glasses

e  Razor saw or Motor Tool

Detailed [nstallation [nstruction
Kato GS-4 4-8-4 Steam Locomotive

Print out this document. As each step in the installation is
completed place a "X" or a check-mark through the box. All
references to the frame are based on the front being at the top
or away from you.

The following supplies are needed for this install:

e Soundtraxx Tsunami TSU-750 Heavy Steam Micro Decoder
e Soundtraxx Part No. 810089 1/2" 8-ohm Speaker

o Soundtraxx Part No. 810108 1/2" Speaker Kit

e Engineering Part Number N5032 #32 Super-Flexible Wire

e SMD LEDs for the front light board and backup light

e PCB Bread Board

o Dropping resistors (1,000 ohm 1/4-watt recommended)

Before starting, test the decoder to insure that it is functioning
correctly. Also, test the locomotive on normal DC power to
ensure it runs smoothly.
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Let's get started. Remember that this process is not for the faint O With the loco upside down remove the ash pan side panels.
hearted. If you are new at installing decoders or have never Be careful that you don't damage any of the piping.
disassembled a steam locomotive, it is strongly suggested that

. ) 0 Remove the 4 screws holding the motor frame to the lower
you employ someone else to do this conversion for you.

pickup frame (2 located center top & 2 located lower rear).

Disassembly Ensure you don't mix up the 2 upper screws with the lower
0 Remove smoke box door with light housing — it just pulls screws which are longer.
forward.

0 Remove the boiler shell and cab by lifting the boiler shell
where it joins to the cab. You will find that both will come off
together. When removing the boiler you'll find that you will
need to lift the rear of the boiler quite high to get the front of
the boiler past the bell (located on the floor of the pilot).

0 Remove the bell, pilot floor, front coupler and cow catcher.

0 Remove the front light board then lift the front of the upper
frame first then gently lift the rear, sliding the upper frame
forward. It should separate from the lower frame quite
easily. You will also find that the tender will disconnect from
the loco. Remove the drive worm retaining clip, then gently
ease the drive plus universal out of the drive tower.

a Now remove the skirt assembly by lifting the rear of the
assembly while wriggling the front of the assembly over the
light tower.
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O You now end up with the upper assembly with motor. It's
now just a matter of cleaning the driver wells with alcohol,
letting them dry and covering the affected areas with Kapton
tape. The following photo shows the driver wells with Kapton
tape applied.

0 You now need to test the modification. Temporarily replace
the upper frame (without the skirt assembly) onto the lower
frame. While compressing the rear drivers, ensure that there
is no connectivity between the wheel flanges and upper
frame. Also check for no connectivity when moving the
drivers from side to side. Once you are happy with this it's
time to reassemble.

Reassembly
Reassembly is essentially the reverse of disassembly.

0 Replace the skirt assembly by angling it over the light tower.

O Refit the upper frame to the lower frame by sliding the rear
of the frame under the rear of the skirt. You will have to
spread the skirt sides a bit to get the upper frame sitting
flush with the lower.

O Reattach the tenders dual draw bars. You will have to
spread the rear of the frames to insert the draw bars. |
sometimes wish | had another pair of hands!

O Tighten the 2 (short) upper screws and 2 (longer) lower
screws. Don't forget the plastic washers.

You should end up with this:

O Refit the worm and universal assembly. | found this to be a
bit tricky, but using a pair of bent nose tweezers to align the
universal while seating the 2 bearing blocks eventually had
everything back where it should be. Now refit the worm
cover — just snaps in.

Light Board Modification & Decoder Installation
As | don't want to run more than 2 extra wires from the tender to
the loco, | decided that modifying the light board would be the
way to go. The Tsunami decoder in the tender will only control
the upper Mars light, while the lower will stay connected to the
rails. | also replaced the orange SMD LEDs with white LEDs.

The light board modification was relatively easy to accomplish. |
first de-soldered both SMD LEDs and replaced them with the
new white LEDs. | then de-soldered the large IC located near the
front of the board, then cut the trace going from the center pad
on the underside of the board. This left me with a couple of nice
pads to solder the decoder leads to.

To modify the light board:
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O The next step is to remove the molded on posts in the
tender.

O Then cut down the weight cradle so the speaker assembly
can be fitted. | also removed about 3/4 of the metal weight.

O Here's the tender with speaker and decoder to ensure that |
get the placement of components correct.

a Now, on to the juicy part! Solder 2 wires to the middle and
right solder pads of the light board. Thread the 2 wires back
along the frame, then through the 2 motor brush openings.
Carefully route the wires down the rear of the frame out
towards the tender.

a | am utilizing the original Kato analog power board in the
tender to transfer track and motor power to the decoder.
The first thing to do is drill out the 2 holes in the board. This
is to cut continuity from the lower traces to the upper. The
next thing to do is to file 2 notches in the forward portion of
the board to allow the track pick up wires to thread through.

Q Carefully refit the power board ensuring that none of the
wires get caught. This is how it looks prior to the weight
cradle being refitted.

—

a Drill a 5mm hole in the cradle just to the rear of the steel
weight. This will enable the wires to be threaded from the
board through the weight cradle into the tender.
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Insert all of the wires ensuring that the 2 forward headlight
wires don't get mixed up with the black track connection.
You'll have to move the wires around to ensure that the
cradle sits flush with the tender frame.

— ——

In the photo above you will see 2 pieces of PCB (called a
breadboard) which are glued to the top of the steel weight.
One with 6 pads and one with 2. This allows me to remove
the decoder without having to pull the entire tender apart.

Solder the red and black wires to the first 2 pads on the
breadboard, followed by the orange and gray leads on pads
3and 4.

| soldered 2 purple wires to the speaker then sealed it and
the speaker enclosure with silicone. Attach the assy to the
rear floor of the tender with some double sided tape and run
the wires forward, soldering them to the PCB.

The 2 black headlamp wires are soldered to the smaller
PCB.

Next, cut the red, black, orange and gray decoder leads
leaving 1.25" Solder these leads to the corresponding pads
on the PCB.

Cut the blue lead from the decoder ensuring that it has
enough length to reach the small PCB. Using the discarded
blue wire, twist and solder it to the blue wire you just cut.
Solder the 2 joined blue wires to the headlight pad on the
small PCB and run the longer one back to the rear of the
tender for the backup light. Solder the white wire with a
dropping resistor to the headlight pad on the small PCB.

Solder the 2 purple speaker leads to their corresponding
pads.

Last but not least is the rear tender light. | used a small
piece of bread board with 2 tracks. | soldered an SMD LED
across the 2 tracks with a dropping resistor also soldered to

one of the tracks. | then connected the decoder's blue and
yellow leads to this assembly.

O Test the newly installed decoder on the programming track,
ensuring that you get a good decoder read.

0 Re-assemble the loco boiler, cab and pilot details, replace
the tender shell and customize the programming to your
needs. You can also add some Loon Soft Weight (Moldable
tungsten) or equivalent just forward of the speaker
enclosure. This will ensure that the tender is evenly
balanced.

When mounting the speaker assembly be careful to be sure
the double-sided tape you use is not too thick, as the tender
shell may not fit down on the chassis all the way. As an
alternative you can lay the speaker assembly on its side and
glue a small styrene post on the center rear of the tender
chassis to support the backup light.

| have now tested this installation for well over 5 hrs with not an
ounce of trouble. As long as you pay attention to covering the
affected area correctly, you should not have any trouble either.

This is one of the longest but extremely enjoyable installs | have
ever done. The Tsunami sounds incredible, even with the small
1/2" speaker.




