
Building the SUMPOD – Part One 
 

 

Richard Sum’s SUMPOD 3D printer is an amazing work of engineering design.  However, getting it put 
together is a bit challenging and especially because there is, so far, just the most limited instructions 
from the maker.  My intent here is to document things in more detail.  My approach to building the unit 
are mine alone so feel free to amend, criticize, etc., to your heart’s content.  You will even see, dear 
reader, that I confess several blunders of my own making along the way.  However, for the most part I 
was “flying blind” and figuring things out as the build progressed. 

First, when you get the kit, do unpack it completely.  Several small parts had found their way out of the 
poly bags and were loose in the box.  I sorted the parts into logical categories – MDF parts, rods and 
bearings, metal hardware, plastic hardware, hot end, electronics, and etc. (things like belts, wires, and 
other loose stuff).  I will not document painting the MDF but will say that I used Zinsser MDF 
primer/stain which is oil based.  DO NOT ever use water based paints as the first coat on MDF.  For my 
build, I used two coats of primer with a light sanding between coats.  I used both hand sanding sponges 
(3M makes these and they are washable) and for larger areas a ¼ sheet DeWalt power sander.  Also, on 
inner facing MDF parts where there were bearings or other components, I did not prime these surfaces.  
Be careful not to get a lot of primer down a blind hole for the axes rods (more on that later!).  A good 
blog that has painting details is here:  http://ideasfixer.blogspot.com – Thanks Matt for a good layout of 
the painting process.  He used spray primer which is much thinner, and actually would be nice for the 
slots and holes, but it takes a lot more coats to get that done.  Mine was beautiful in two coats, and on 
the outside I used white satin Krylon enamel after several days of curing.  For one thing, don’t rush the 
curing of the primer.  Be patient and let it get completely dry.  This took three days after the second 
coat, even though it was dry to the touch.  Painting enamel on top of uncured primer can result in some 
nasty swelling and crinkling of the paint finish. 

Several corners of the MDF frame were slightly damaged from shipping.  Because they were rounded off 
but not broken, I used a small C clamp to compress the board back to the original shape, then I lightly 
soaked that part with thin CA glue.  A quick spray of accelerator and it was like new.  The primer easily 
covered this over. 

The rods come taped together.  This is as it should be for shipping, but in unwrapping them you will 
probably discover some residue of tape adhesive on the rods.  Use an adhesive remover (GoofOff is a 
brand here in the US) to completely clean this or you will have problems later.  You don’t want to force 
adhesive into the linear bearings! 

Building the Z/Y System 
To begin this process, start with the Z axis pieces 
as shown.   

I have used two rods here to line up the LM10UU 
bearings.  Also, the Delrin nut in the middle will be 
tight.  To seat it fully, I cleaned out the hole a bit 
with a Dremel straight 3/16” mill.  Do be careful 
with the Dremel!!  Just a little clean up is needed. 
Also, the crossbolt holes are very tight, so I also 
enlarged the first 3mm or so at the top.  This 
allowed me to start the crossbolts into the holes 
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and then seat them.  But be careful – you do not want to force them to the bottom here, but rather the 
threaded hole should be about split between both sides.  This will become apparent later.  

Assembled you should have this: 

 

Note the use of washers and nuts here.  Be careful not to tighten the outer set of bolts ahead of the 
inner ones as you do not want to bow the MDF.  Check to see that the bearings are tightly seated and do 
not move with the rods, and that the two boards are parallel. 

Now, you can 
continue to the rest 
of the Z/Y stage 
assembly. 

 

Lay out your parts 
like this.  Note the 
four blind holes in 
the sides.  Be sure 
you do not have any 
primer in there!  I 
managed to have 
this and will describe 
in a bit what 
happened. 

The piece in the top 
of the photo needs 4 
crossbolts installed.  
Again, I carefully 
enlarged the holes a 



bit so that the first part of the crossbolt went in without forcing it.  Take the Y rods and put two linear 
bearings on each as shown.  Then tap the ends into the blind holes.  This turned out to be quite difficult.  

Part of the problem was that 
there was a bit of primer in the 
bottom and side of the holes.  
Forcing them together, I ended 
up bowing the left and right 
sides enough so that the overall 
frame was not square. 

I would not suggest tapping the 
ends of the rods with a 
hammer directly, but use 
something like a hard piece of 
wood or plastic as a buffer. 

 

 

 

Next, build the Y motor and belt guides as shown. 

 

The stack should look like this:  washer, 
bearing, washer, large washer, nut.  You want 
to be sue that the nut is secure but the 
bearing remains friction free.  If after 
tightening the nut you discover that the 
bearing is binding, try turning over one of the 
small washers and reassemble.  For me, I also 
found a snug position of the nut with fully 
free bearing motion, then used a dab of 
Locktite medium strength thread locker.   

 

 

 

 

 

 



OK, now you can assemble the Y stack like this:  The bolts here are 50mm and you need 6 pieces.  The Y 
stage is on the bottom, next the upper Y half, then the lower Y half/motor mount.  I’m using the table to 
stabilize the assembly.  Here is also where I found some minor issues.   First, the rectangular hole for the 
motor to go through is way too tight.  About 2-3mm of additional opening is needed (left to right in the 

picture).  Otherwise, you can’t 
easily move the motor to 
tension the belt.  Second, the 
50mm bolts are too short unless 
the bottom Y motor/bearing 
mount is fully seated on the 
linear bearings!  So what I did 
was use my own 60mm bolts to 
fully compress the stack, then 
removing them one by one, I 
was able to substitute the 
50mm bolts provided.  Note 
that in this picture, I do not 
show the completed stack or all 
6 bolts.  Also, you can see the 
top edge doesn’t quite meet the 
right edge of the upper piece.  
This was due to the bowing 

problem.  To fix this, I removed the sides and cleaned out the holes.  After a light tap with a woodblock 
and hammer (Never hammer on MDF directly!) all was well. 

Building the X axis System 
 

Now on to the X axis.  Get the pieces together as 
shown.  Again, the bearing stacks are like before.  
In my case the 40mm bolts just were way too 
long for my taste.  So, I lopped off 5mm with an 
abrasive cutoff wheel on my Dremel tool.  You 
can also use rods to stabilize the bearings here as 
well, but more on that later.  I also used Locktite 
thread locker here too. 

 

Although not shown, all of the belt pulleys mount 
with the setscrew end at the top of the motor 
shaft. 

 

 

The next page shows how this should look once it is all assembled.  Again, be sure to put washers under 
each bolt so that the hex nuts don’t cut into the MDF. 



 

Frame Setup 
 

Next, take the front and back sides, top 
and bottom and assemble like this: 

Note that a hand reamer is in the X axis 
rod hole.  This is a through hole and is 
very tight.  For my tastes, snug is good 
but gut wrenching tight is too much.  I 
also slightly enlarged the blind holes on 
the other side.  This was also the case 
on the Z axis through holes on the 
bottom.  Adjust to suit, but by all 
means, do not over do it!  Take a little 
at a time and trial fit the rod so that it 
can be hand fed but still with a lot of 
resistance.  Sharp eyed Sumpodders will 
notice that I do not have the LCD wiring 
in place.  The LCD is installed, but I 
soldered a low-profile header pin set into the unit, so that I could easily attach the wires later.  OK, 
maybe weird but also the Ethernet cable supplied was not good for soldering for whatever reason, so I 
figured there was enough space if I added the pin header for a later connection. 

The next page shows the completed X and Z/Y systems installed in the frame.  I added the left frame 
side but kept off the right one for the pictures.  Also, I have neglected to show the installation of the Y 
belt and this doesn’t show the X belt yet (but Part 2 will).  Yes those are dirty dishes on the table, left 
over from a quick break for nutrition!  You can also see how the Z motor and drive rod connect to the 
Z/Y system.  As you get it all assembled like this, the three axes should be smooth.  If they tend to bind a 
little, use some light machine oil first on the rods.  Then, work the axis gently from one end to the other.  
If there is still binding, loosen the bolts that hold the linear bearings in place for that axis.  For me, the X 
and Z needed a little “relaxing.”  But once done, the motion was very smooth with no binding or hot  



 
 

spots where the friction was greater than elsewhere.  Note 
that the Z drive rod free floats at the top. 

 

Building the Feeder Mechanism 
 

This applies to the dual feeder.  On these parts there was a lot of burnout in the MDF. Burnout is when 
the cutter rips out the material rather than cutting it.  This can be due to a lot of things, such as a worn 
cutter, or issues with spindle speed and feed rates.  I’ve also seen this in cases where the cuttings are 
not quickly cleaned from the active area by the vacuum.  Note that as in the other motor mounts, the 
screws are Y-head and a recessed washer is used to enlarge the contact diameter. 

 
 

I had to work to smooth out and slightly 
enlarge the area where you see the Delrin 
plungers.  Also, burnout was present near 
the drive gear for the filament.  Take your 
time with a Dremel tool, or perhaps an X-
acto knife (or even a small file or 
tweezers) and clean up both sides of the 
feeder.  Note also that the crossbolts are 
two different sizes to accommodate the 
offset. 



Note also that the back plate of the feeder has been installed.  Again, the motor holes needed widening 

to accommodate them easily.  This is not a critical dimension but rather one that should allow for the 
motors to slide through without interference. 

Final Feeder Assembly 
 

There are two loose push-in pipe connectors for the 
feeder.  From previous pictures on other blogs, it 
shows them screwing into a larger nut that is 
captured in the slot shown on the upper left.  The 
filament feeds into the bottom of the slot, then past 
the delrin tension plunger, and driven by the brass 
slotted shaft.  It then exits through the fitting at the 
top into the feed tube.  Problem is, the push-in 
fittings do not screw into any of the remaining nuts 
(there are two large nuts that could work if only their 
thread was fine and not coarse).  On top of that, the two sides clamping the nut would not close around 
it, leaving a huge gap.  So, my solution was to use a piece of filament to align the push-in fitting, and 
then glue it in using 5-minute expoxy in the rectangular slot above.  Once cured, I then used an 
overnight epoxy in the slot on the upper side of the plate where the fitting exits.  And, all the while 
being very careful to not get any epoxy into the fitting, the push-in plastic part, or anywhere in the 
filament channel. 

 

And there it is, the feeder all nicely assembled, ready to 
integrate into the Sumpod frame. 

More to come.  I have left out a few things which will be 
shown in Part 2 for final mechanical assembly, such as 
the X and Y belt installation, the end stops, and some 
other hints to make your life easier.  Also, the hot end 
will be Part 3, and final wiring and testing, part 4.  Stay 
tuned! 



 
The finished dual feeder.  The filament enters from the bottom through the small open slots seen 
between the top and middle plates. 


