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Application Note

Bachmann F40PH
Tsunami Digital Sound Decoder Installation Notes 

Overview
This application note describes how to install a 
TSU-AT1000 Digital Sound Decoder into a Bachmann 
HO F40PH.

Skill Level 3: One to three hours installation 
requiring working in tight spaces and some minimal 
modifi cations to the model.

Bill of Materials
P.N. Description
828041  TSU-AT1000 for EMD 645 Turbo
810103  39.6mm x 19.3mm Oval Speaker
810135  Golden-White LED 6-Pack
810037  Heat-Shrink Tubing Assortment
 Two 1k Ohm 1/4W Resistors
 28 Gauge Wire
 8” 30 Gauge Purple Hook-Up Wire
 3” 30 Gauge Black Hook-Up Wire
 3” 30 Gauge Red Hook-Up Wire
Evergreen P.N.
9040   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
� Soldering Iron
� Rosin Core Solder
� Miniature Screwdriver Set
� X-Acto Knife
� Straight Edge

� Heat Gun or Blow Dryer
� Liquid Plastic Cement (Tenax 7r or equivalent)
� Aquarium Sealant / Silicone
� Masking Tape
� File or Dremel Tool
� Double-Sided Foam Tape



Installation
1. Remove coupler boxes from each end. Remove 

the screw in the center of the coupler box 
and pull out on the knuckle from each end to 
remove the coupler and box.  Set these aside 
for now.  (Photo 1)

2. Gently lift the shell off the frame.  (Photo 2)

3. There is a wiring diagram at the end of this 
document that will help identify the function of 
the various wires.  Label the wires with masking 
tape.

4. Remove the black plastic clips that hold the 
wires in place.  Pull the wires loose from the 
tabs.

5. Remove the two screws holding the factory 
circuit board in place. Remove the factory 
board.  (Photo 3)

6. Take the red motor wire and lay it across the 
motor to ensure it is on the correct side of the 
decoder after mounting.  Cut a 1” piece from 
the double-sided foam tape and mount to the 
top of the motor. (Photo 4)

7. Mount the decoder to the tape with the rear 
tabs of the decoder aligned approximately 
in the middle of the rear fl ywheel to ensure 
proper clearances for the speaker assembly 
later.  Be sure the wires from the front and back 
track pickups are able to reach the terminals. 

8. Solder the track pickup wires to the terminals 
on the decoder with the black wires to tabs 1 
and 10, and the red wires to tabs 4 and 7.  There 
is a wiring diagram located at the end of this 
document.

9. Solder the motor leads to the motor tabs.  The 
wiring seems to vary from model to model. 
On our model, the black wire goes to the M+ 
(tab 5) and the red wire goes to the M- (tab 6), 
opposite of conventional wisdom.  Be sure to 
check the wiring for a similar situation.  
(Photo 5) 

10. Test the locomotive by placing it on the 
mainline, selecting address 3, and running 
it in both directions.  Correct any problems 
encountered now. Remember the sound and 
lights have not yet been hooked up.
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15. Solder a 3” piece of red wire to the positive lead 
and a 3” piece of black wire to the negative lead 
of the backup light LED.  After soldering the 
wires, cut two 1/4” pieces of 1/8” heat-shrink 
tubing and slide them over each connection. 
Heat to insulate the solder joints. (Photo 8)

16. Place the LED into the light casing.  Replace the 
light casing on the metal frame. (Photo 9)

17. Strip 1/8” from the ends of the backup light 
wires and tin the ends. 

18. Slide a 1/4” piece of 1/8” heat-shrink tubing 
onto the positive (red) wire.  Shorten a lead of a 
1k resistor to approximately 1/2” and solder to 
the positive wire.  Slide the heat-shrink tubing 
over the connection and heat to insulate the 
joint. (Photo 10)

11. For this installation, the blue-white headlight 
and backup light LEDs were replaced with 
the SoundTraxx Golden-White LEDs for a 
more realistic effect.  The original LEDs can be 
retained if desired.  If keeping the original LEDs, 
add the 3” red and black wires to the rear LED 
wires then skip ahead to Step 17.  

 The original LEDs are fl atter and narrower than 
the SoundTraxx 3mm LEDs. To make them 
match, take a fi le or Dremel and sand the sides 
parallel to the internal LED components as 
shown in Figure 1.  Take care not to take off too 
much or you render the LED inoperable.  Do 
this for both the headlight and backup light 
replacement LEDs.  (Figure 1)

12. Lift off the black plastic backup light casing 
from the metal frame. (Photos 6 and 7) 

13. Remove the backup light LED from the casing.

14. Note the positive and negative leads of the LED 
and then cut the LED leads to approximately 
1/2” long. 
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19. Shorten the other leg of the resistor to 1/2” and 
solder to the positive terminal on the decoder 
(tab 9).  Solder the negative lead from the LED 
to the F0(r) terminal (tab 8). (Photo 11)

20. If retaining the original headlight LED, skip 
ahead to Step 25. To proceed in replacing the 
headlight LED, start by using a small fl athead 
screwdriver and gently pry up on the retainer 
clip.  Lift it out from above the headlight LED.

21. Lift up on the plastic wire retainer from the 
engineer’s side (right) of the frame. (Photo 12)

22. Desolder the wires from the original LED.  Bend 
the leads of the modifi ed LED to match the 
original LED. (Photo 13)

23. Reattach the wires to the modifi ed headlight 
LED with the red wire to the positive lead and 
the black wire to the negative lead.  Insulate 
the joints with enough heat-shrink tubing to 
cover the entire connection and lead (approx. 
1/2”).  (Photo 14)

24. Replace the headlight LED in the light cradle, 
replace the two retaining clips that were 
removed in Step 21. (Photo 15) 

25. Solder a 1k ohm resistor to the red wire from 
the headlight LED.  Don’t solder the remaining 
resistor lead to the decoder at this time.  Solder 
the black wire to the F0(f ) tab (tab 3).  

26. Take two 4” pieces of purple wire. Tin the ends 
of these wires and solder to the terminals on 
the speaker.  

27. Next, build the speaker baffl e.  Following the 
template for the speaker baffl e at the end of 
this document, cut the pieces from the sheet of 
styrene. 

28. The speaker frame is plastic allowing the use 
of liquid plastic cement for assembling the 
baffl e.  Take care not to get any cement on the 
cone of the speaker.  Secure one side to the 
speaker with a single drop of cement.  Take the 
next adjacent piece and fi t the fi rst properly, 
then secure both with the plastic cement.  Work 
around the perimeter of the speaker until all 
four sides are secured and aligned. (Photo 16)
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29.  Feed the wires through the two speaker 
mounting screw holes near the terminals.  
These holes will be fi lled with silicone later. 
(Photo 17)

30. Glue the lid to the speaker box to fi nish the 
enclosure. (Photo 18)

31.  Next, wire the roof-mounted light wires.  
This circuit board already has the necessary 
dropping resistors in place.  Wire the two red 
wires from the roof-mounted circuit board 
and the remaining leg of the resistor for the 
headlight to the positive common tab (tab 2). 
(Figure 2)

32.  Solder the black wire for LED 3 to the FX 6 
terminal and the black wire for LED 4/5 to the 
FX 5 terminal.  This will allow F5 to activate 
the two strobe lights on the roof, while F6 will 
activate the front red emergency stop light 
between the number boards. (Photo 19)

33.  Solder the speaker wires to the S+ and S- 
terminals on the decoder.  Since only one 
speaker is used, polarity is not important. 
(Photo 20)

34.  At this time, place the model on the mainline 
and test the decoder installation for operation 
to ensure all wiring is done correctly.  Correct 
any problems encountered now.

35.  After passing all tests, secure the speaker to 
the roof of the model facing up just under the 
radiator fans.  Place it under the forward two 
radiator fans to ensure backup light clearance.  
Secure in place with silicone on the long sides 
only., and take care not to get any on the 
speaker cone.  Allow silicone to fully cure before 
proceeding to ensure a solid bond.  

36. Replace the shell over the frame.  Be sure the 
capacitor and any loose wires are secured inside 
and not rubbing against the motor or driveline.  
Use tape if necessary.  Replace the coupler 
boxes on the front and back to secure the shell 
in place.

37.  Test run to be sure there is no driveline noise.  
Program and start the passenger service.
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Programming Notes:                                                                                                                                                            
 For single pulse strobe lights on F5 using LEDs, set CV 51 to 133.
 Headlight and backup light use with LEDs, set CV 49 and 50 to 143.
 Head End Power, or HEP, was used to supply the passenger train with electricity for lights, air conditioning, etc.  The F40PH 

ran at 890 RPM at all times (notch 8) to supply HEP for the train.  To simulate passenger train HEP, set CV 116 to 48.  Set CV 
112 to 3.  This activates F9 to notch up the prime mover and F10 to notch down.  Press F9 for each notch until the RPMs 
reach full speed, and then use the throttle to control the speed of the loco on the track.  When done as HEP loco, press F10 
for each notch until the RPMs reach idle or shut down the prime mover.
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TSU-AT1000 Wiring Diagram
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