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Application Note

Athearn RTR SW-1000/SW-1500
Tsunami Digital Sound Decoder Installation Notes 

Overview
This application note describes how to install a TSU-AT1000 
Digital Sound Decoder into the HO Athearn Ready-To-Roll 
SW1000 or SW1500.

Skill Level 5: Installation is labor intensive, requires cutting of 
the frame and could take several hours.  Not for the beginner.

Bill of Materials
Stock No. Description

828048   TSU-AT1000 for EMD 645 Non-Turbo
810113   16 x 35mm Oval Speaker

Evergreen P.N.

9030  0.030” Sheet Styrene
144  0.040” x 0.080” Styrene Strip
143  0.040” x 0.060” Styrene Strip

For your convenience, Evergreen part numbers have been listed above. 
Please visit their website: www.evergreenscalemodels.com

Tools You Will Need
� Soldering Iron       
�    Rosin Core Solder
�  Metal Hacksaw, 18 tooth per inch Blade   
�    Metal File
�  X-acto Knife
�    Small Screwdriver Set

�  Small Pliers 
�    Masking Tape
�  High Speed Rotary Tool with Small Drum Sanding Bit
�    Aquarium Sealant/Silicone
�  Super Glue
�    Liquid Plastic Cement
�   11/2 feet 30-32 Gauge Wire



Installation

1.  Begin by removing the screws that hold the 
coupler boxes in place on either end.  Remove 
the coupler and coupler boxes from the body.  

2. Lift the shell from the chassis.  (Photo 1)

3. Disconnect the headlamp wires by removing 
the black clips on the center two tabs.  This will 
allow you to move the shell aside.  Continue 
disconnecting the wires attached to the factory 
Athearn light board.  Be sure to note which 
wires are for what  (i.e. track pickup wires, motor 
leads, headlamp wires.) by labeling them with 
masking tape.

4. Once all the wires are disconnected, take out 
the two screws located in two of the corners of 
the board and remove the factory circuit board. 
(Photo 2)

5. Remove the truck worm gear covers from 
the top of the truck assemblies.  These can be 
removed by using a small fl at-head screwdriver 
to gently pry the pieces off.  Once these are 
removed the worm gear will be visible and 
easily lifted out. (Photo 3)

6. Now, grasp the two clips on the truck that hold 
it on the frame and push the truck through for 
removal.  Set these aside for now.  (Photo 4)

7. Locate the stepped fl ywheel. Mark the chassis 
0.115” from the front and from the top of the 
long hood side. This will clear space for the 
speaker baffl e. Then mark a line 0.115” down on 
the ‘tower’ behind the radiator grille in order to 
create an even speaker mounting. (Photo 5)
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8. Take out the screw in the bottom of the fuel 
tank and remove the tank.  Be sure to note 
which way the fuel tank is situated for proper 
replacement later. (Photo 6)

9. There will be four screws visible under the fuel 
tank casting. These are the screws that hold the 
motor in place. Take out these screws and set 
them in a safe place. Remove the motor from 
the chassis. (Photo 7)

10. On the bare chassis, cut the frame 0.115" to 
accommodate the speaker using the mark(s) 
made earlier.  A milling machine would be 
ideal, but these minor modifi cations can be 
made using a hacksaw and a fi le.  Removal 
measurements come to about 0.12” deep and 
0.2” long.  The front weight can be cut down to 
match.  Be sure to clean up any rough edges 
using the fi le. (Photo 8)

11. Once this is cut, use a dremel milling bit to clear 
out any possible interference with the speaker 
cone as shown in below. (Photo 9)

12. Before re-assembly, the height of the truck gear 
towers need to be addressed.  The long hood 
end where the frame cuts were made will need 
to be lowered a bit to clear the speaker.  Since 
the gear-retaining clip is quite thick on top, this 
can be fi led down for clearance.  The plastic will 
fi le away easily.  File the top until the speaker 
fi ts without any interfearance.  Take the time 
needed to get this even for the best results. 
(Photo 10)

13. After fi ling down the gear-retaining clip, begin 
the re-assembly of the drive train into the 
chassis.  Re-install the motor, and then press 
the trucks into place.  Replace the driveline 
and the worm-gear assembly.  Be sure that the 
gears mesh.  Make sure when re-installing the 
gear tower clips, that the modifi ed clip goes on 
the same side that the cuts were made in the 
chassis. This is to accommodate the speaker.  
(Photo 11)
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14. Begin the speaker installation by soldering two 
4” segments of 30-32 gauge wire to the speaker.  
(Photo 12)

15. Build up an irregular box (Using the template 
at the end of this document) from 0.030” sheet 
styrene to form the enclosure.  Any air gaps can 
be sealed using aquarium sealant.  After this 
is built, be sure to test-fi t the speaker with the 
shell.  This will ensure that when it is done, the 
speaker will fi t where it is planned with minimal 
issues.  In this case a small amount of fi ling was 
needed.  When the baffl e is done set it aside. 
(Photos 13 and 14)

16. To fi t the capacitor, begin by removing the cab 
from the shell.  Carefully remove the handrails 
on the front and rear of the cab.  Then gently 
squeeze the tabs holding the cab to the shell, 
located on the bottom at the rear of the cab 
and under the front windshield.  This will free 
the cab.  Lift the cab off leaving the cab detail 
attached to the shell. (Photo 15)

17. Remove the cab interior by removing the two 
screws holding the detail in place.

18. The capacitor will fi t nicely in the cabinets 
inside the cab.  When the cap is inserted 
into the electrical cabinet from the end, the 
castings fl ex showing cracks at the seams.  
To help eliminate this use the small drum 
sanding bit to gently mill out the center of the 
opening. Be careful not to damage the visible 
portions of the cabinets.  Test fi t the capacitor 
in the cabinets to make sure it fi ts smoothly. 
Remove the capacitor and set it aside (It will be 
reinstalled later), and then put a drop of plastic 
cement on the cabinets to hold the parts 
together. (Photos 16 and 17)

19. Mount the decoder and speaker. To start, 
replace the short track pickup wires on the 
truck under the speaker with replacement 
wires, 30-32 gauge, that are 3” long.  You will 
need to remove the small black clip that holds 
the wires to the truck assembly, and then de-
solder the short wires from under the truck. 
Solder the new wires in their place.
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22. Now solder the wires that will be attached to 
the decoder. For wiring instructions refer to the 
wiring diagram for 1.5V on the bag header that 
was provided with the decoder.  Make sure to 
do all soldering before the decoder is mounted 
to the model or the heat from soldering these 
wires may damage the plastic speaker and 
enclosure.

23. Begin by soldering the track pickup wires on 
the cab end. Then, measure and shorten the 
rear end pickup wires. After tinning the ends 
solder the wires to the decoder.

24. Next solder the two motor leads to the M+ and 
the M- terminals.  Then solder the speaker wires 
to the S+ and S- terminals. Now test run your 
locomotive and the decoder.

25. Using the 1.5V diagram solder the lighting 
wires. Be sure to use the 1.5V common for the 
lamps or they will burn out.

26. Use small amounts of aquarium sealant on the 
styrene mounts to hold the decoder into place.  
(Photo 22)

27. After the aquarium sealant has cured, re-install 
the cab interior.  Before attaching the screws, 
install the capacitor into the equipment box 
on the cab interior. Then thread the wires for 
the rear headlamps through the top of the 
equipment box as well.  Re-attach the interior 
to the shell using the two screws removed in 
step 17. Re-install the cab to the body shell.  
(Photo 23)

28. Test the model to be sure that it is working.  The 
last step is to replace the shell, re-attach the 
couplers, and have fun!

20. Use two 2.035” strips of 0.060” styrene to make 
the sides of a base for the decoder. Cut one 
0.670” strip of 0.060” styrene and one 0.670” 
strip of 0.080”styrene for the ends of the base. 
The 0.080” styrene will go on the end next 
to where the speaker is. Fit the shims under 
the decoder until it clears the speaker and 
enclosure. There should also be clearance 
between the boards and the underside of the 
shell. (Photos 18 and 19)

21. Attach the speaker using aquarium sealant to 
the location prepared for it.  Use small amounts 
to be sure none gets on the cone itself.  After 
the modifi cations to the frame and gear tower 
clip have been made, the speaker has enough 
room to clear the truck without interference. 
(Photos 20 and 21)
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