
Sumpod Build Instructions, Part 3
The Hot End

The last mechanical assembly task is to build the hot end.  While my unit is a dual feeder, it is only a 
single extruder at the hot end.  Richard has promised to send along the components to make it a 
dual extruder eventually, but there is not all that much missing to make it so.  As we say here in the 
States, “your mileage will vary” meaning that you may not experience exactly the same issues as I 
did as you build this part.  In recent communication with Richard before this was posted, he 
mentioned that some later kits were made a bit differently, and that he also is working on a solid hot 
end with the extruder tip and heater block as all one piece, and the addition of a cartridge heater, a 
thermocouple instead of a thermistor.  At the end of this construction, I had the very same thoughts!  
This version of the design does cost less than competing hot ends from other vendors (which by the 
way can be fitted to this machine!) but the issues here are one of precision.

First, be sure you have all the parts.  The blue fan is the one prepared to be used in the extruder.  I 
have labeled all of the parts on the picture so you can identify what you need.  Much of this will 
apply to anyone with a single feeder system, as I suspect that the only difference for now is the 
feeder.  Thanks to Sypher,  I now have seen a single feeder backplate, and it is the same design, 
just one half of mine.



For now, you will not need the Kapton tape or the heat shrink tubing, or the thermistor.  Lay these 
aside so you don’t lose them.  They will be used during the wiring process. 

Begin by cleaning up both ends of the teflon 
Bowden tube.  Mine were cut to length by 
some sort of diagonal pliers, so they have a 
crushed, oval shape at the end.  In this 
condition the tube will not fit well into the tube 
fittings, not to mention the aluminum extruder 
tip.  I used a hobby knife and carefully cut just 
behind each crushed end to create a round 
and fully open tube.  Look closely and you will 
see that the lower tube end has been cut.

Next, be sure the extruder tip is clean on the 
inside.  Mine had some cutting residue of fine 
aluminum chips.  I used a can of compressed 
“air” such as that for cleaning keyboards.  A 
number of small pieces came out, and any of 
these would be fatal to the extruder tip by 

blocking the flow of plastic.  



The tube receptacle is screwed into an aluminum bar.  There is a set screw passed through it and 
the aluminum bar.  Unfortunately, the tapped hole had a significant burr on the inside wall.  This is 
where you will mount the extruder tip, and unless the inside diameter is smooth, you will not be able 
to push the open end of the tube into the hole. In the picture above it is hard to see but the rough 
spot is at about 12 noon in the hole.  I used my trusty cordless Dremel at a slow speed and a tiny 
metal rasp.  This created a smooth inner diameter.

Next, remove the blue fan from the aluminum heat sink.  There are 4 screws holding it in place.  
This is to insure that the bolt you use to attach it to the MDF base will not encroach into the fan.  
Also, I discovered the two holes in the heat sink were not the same distance apart as the two holes 
in the aluminum header.  For the picture, I show the extruder tip in place (now that the burr is gone).  
Note the holes don’t line up well.

 
Therefore, I used some drill press work to enlarge one hole in the header (because they were closer 
together than the spacing of the matching holes on the heat sink, and the holes in the heat sink 
were quite close to the each edge!)   There is an adhesive pad on the bottom of the heat sink that 
you want to remove when you mount the header to it, but for now, you can leave it on to see if your 



hole spacing lines up or not.  If not, like mine, then it is probably better to enlarge or redrill the holes 
in the header.  

Assuming you can now fasten the header to the heat sink, it should go together as follows.  The 
next step will integrate the teflon Bowden tube, extruder tip, and header. First, take one end of the 
teflon Bowden tube and push it through the tube fitting so that it sticks out of the end for about 
15mm.  Then, take the open end of the extruder tip and push it over the end of the teflon Bowden 
tube as shown in the photo.  

You want to be sure that you have it seated all the way into the bottom of the tip, sealing the lower 
end of the extruder tube against the teflon Bowden tube.  Once you are sure this is so, release the 
tube receptacle clamp by pressing down on it so that you can push the tip and tube as a unit back 
into the base of the receptacle and seat the extruder tube.  You should not need much force to do 
this if you cleaned up the inside of the receptacle as mentioned before.   Be sure the set screw 
doesn’t interfere with this.  Then, tighten the set screw to fix the aluminum extruder tube in place.  



Don’t tighten it too much - just snug enough that it is solidly attached.  Also, be sure that it exits the 
bottom perpendicular to the header.

I then attached the header and heat sink to the 
MDF base as shown.

The next part is to attach the heater block.  A criticism here - the heater block is small and the 
amount of thread depth that is there for the set screw is simply not enough to ensure a good fit.  In 
my case, simply snugging the screw led to stripped threads.  It is only aluminum and not very much 
at that for the set screw to attach to.  The drilled hole on the top shown here is for the thermistor.  
Also, there is no attempt at insulating the heater block, so a good deal of heat can be lost.  The 
resistor embedded in the block is a 6.8 ohm unit, so at 12 volts, the maximum output is a little less 
than 20 watts.  While I suspect this is enough for PLA, using this on ABS might not work as well.  
However, at this point it is pure speculation and until I complete the build and fire it up I could well 
be proven wrong (just an aside - I do plan on using PLA at first since that is what I understand 
Richard had in mind as the primary material).



Anyway, assuming that your heater block doesn’t have the same issue as mine, you place it over 
the end of the extruder tube so that it faces as you see in the picture.  Tighten the set screw to fix it 
in place, again being careful not to strip out the threads.  That way the wires can clear the header 
and you will also have the hole for the thermistor facing upward.
  
Reinstall the fan over the heat sink.  Watch to be sure the bolt doesn’t get too far above the level of 
the top of the fins!  However, you do need to be sure that the head of the bolt doesn’t keep the MDF 
base from fully seating into the X axis cutout.
 
There it is!  You have now completed the hot end mechanical assembly.  During the wiring phase 
(the next set of steps to complete the unit) I will show you how to attach the thermistor and connect 
the wires to it, as well as making the connections to the heater.  

For now, you can put the hot end into the X axis and pretend that you are ready to make your first 
part!  But that



 
reality is not too far into the future!  Stay tuned for Part 4 to understand how to complete the 
electrical wiring and programming of the RAMPS board.

By the way, I am already planning some modifications to this hot end design, but for now I plan on 
completing it as Richard intended and see how it works.  That will also inform my ideas on some 
things that should make it even better.  Richard has also told me heater block and extruder tip will 
be one piece in a future iteration.  But don’t worry, I have no plans to keep my changes a secret!


