
Walthers Mainline DL-109
Tsunami Digital Sound Decoder Installation Notes 

Overview
This application note describes how to install a 
TSU-AT1000 digital sound decoder into an HO 
Walthers Mainline DL-109.

Skill Level 2: The entire installation can be 
completed in one to two hours with no 
modification required to the model.

Bill of Materials
P.N. Description

828049 TSU-AT1000 for ALCO 539 Turbo
810113 16 x 35mm Oval Speaker
810037 Shrink Tube Assortment
 One 1k Ohm, 1/4 Watt Resistor
 30-32 Gauge Wire: Two 6” Purple

Evergreen P.N.

9040 1mm (0.040”) Sheet Styrene

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

Tools You Will Need
■ 25W Soldering Iron
■ Rosin Core Solder
■ Wire Strippers
■ Wire Cutters
■ X-Acto Knife
■ Miniature Screwdriver Set
■ #55 Miniature Drill Bit

■ Pin Vise or Electric Drill
■ Aquarium Sealant / Silicone
■ Liquid Plastic Cement (Tenax 7R or equivalent)
■ Masking Tape
■ Kapton Tape
■ Small Pliers
■ Double-Sided Foam Tape
■ Heat Gun or Blow Dryer



Installation
1. Gently spread shell away from the frame at 

the center, and lift off the frame.  The pilot will 
need to be maneuvered free from front coupler.  
(Photo 1)

2. Lift off the 8-pin plug from the frame-mounted 
circuit board. (Photo 2)

3. Remove the two screws holding the circuit 
board in place and remove board. (Photo 3)

4. Label the wires using masking tape to mark 
their intended function.  This model followed 
the NMRA recommendations for DCC wire 
colors.  Remove the black clips holding the 
wires to this plug, and remove wires from the 
tabs. (Photo 4)

5. Solder the two 30-32 gauge 6” purple wires to 
the speaker.  

6. Following the diagram at the end of this 
document, cut the 0.040” styrene to build the 
baffl e for the speaker.  Cement each side to the 
speaker with the plastic cement. Take care not 
to get any on the speaker cone; doing so will 
damage the speaker. 

7. Thread the wires through the openings in the 
corner of the speaker assembly.  Seal the holes 
using silicone.  (Photo 5)

8. Center the top on the baffl e to create a wing on 
each side which will suspend the speaker on 
the frame.  Cement the top in place.
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13. Solder the motor leads to tabs 5 and 6.  The 
orange wire is the positive motor lead and 
should go to M+.  The gray wire goes to the M- 
tab.  (Photo 10)

14. Place the locomotive on the track, select 
address 3,  and test the decoder for motion in 
forward and reverse.  Correct any issues now.

15 Solder the wires from the speaker to the S+ and 
S- terminals.  Since only one speaker is being 
used, polarity is not important.

16. Solder the white wire to tab 3.

17. Slide a 1/4” piece of 1/8” heat shrink tubing 
over the blue wire.  Shorten a lead of the 1k 
resistor and solder to the blue wire.  Slide the 
tubing over the joint and heat to insulate the 
connection. (Photo 11)

9. Secure the speaker above the front opening in 
the frame using tape or silicone.  (Photo 6)

10. Cut a 1” piece of double-sided foam tape and 
secure to the top of the motor.  (Photo 7)

11. Secure the decoder to the tape, taking care not 
to get the tabs or sides too close to the frame.  
(Photo 8) 

12. Using the TSU-AT1000 wiring diagram located 
at the end of this document, solder the red 
track leads to tabs 1 and 10.  Solder the black 
track leads to tab 4 and 7. (Photo 9)
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TSU-AT1000 Wiring Diagram:

18. Shorten the other lead of the 1k resistor and 
solder to tab 2. (Photo 12)

19. Test the model on the track.  Lights, sound and 
motion should be operating properly.  Correct 
any problems now. 

20. Tape down any loose wires using Kapton tape 
(or equivalent) to reduce interference with the 
shell.  Tape the capacitor to just hang off the 
rear of the decoder to prevent interference with 
the drive mechanism. (Photo 13)

21. Replace shell and have fun.
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Baffl e Dimensions: Factory Decoder Wiring Diagram:
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