
QUARTER SHEET SANDER

Ben Grundwerg- UCID 2015

Today Tomorrow



Milwaukee recently introduced 
their new design aesthetic across 
most of their products. The thing 
is, it looks like the quarter sheet 
sander got left out of this over-
haul, leaving it without any of the 
key forms that are present across 
the Milwaukee line.

What needs fixing?
Brand imagery 
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In my time working in the wood shop, there was one tool that 
students were always asking for help for, and that same tool 
constantly frustrated the supervisors as well. That tool was the 
quarter sheet sander, and man was it annoying.

The cause of all of this frustration lies in the mechanism that 
attaches the sandpaper to the sander; its the opposite of 
intuitive, takes to many steps to operate, and is way to awkward 
to operate. 
 

What needs fixing?
Problems with the mechanism 



Ideation: refining the brand identity

To bring the quarter sheet sander in line with Milwaukee’s current 
aesthetic, a lot needed to be changed from the current model. The 
current sander is a very simple form, and the only thing that really ties 
it to the brand is the color scheme, and with Milwaukee’s dynamic 
look, that’s just not enough.  
 
Taking cues from Milwaukee’s current line-up, I redesigned the
 sander with key features that are prominent throughout the brand. 

I chose to focus on the sharp lines and chamfered edges that help 
bring all Milwaukee tools together, I also worked to incorporate the 
distinctive lightning bolt detail in the grip that can be seen on nearly 
all of Milwaukee’s power tools.



Ideation: re-inventing the mechanism

The challenge with this mechanism was 
that the entire unit needed to be 
mounted on the sanding pad itself and 
not obstruct any of the edges. It also 
needed to be simple to operate, and 
simple to manufacture. 



Computer models: first iteration

With the initial sketching done, it was time to translate 
the design into the virtual 3D environment. This was 
done using a combination of mainly Alias and Solid-
Works, however several tweaks were made with Rhino 
and Pro Engineer.

This direction was chosen for the design because I felt 
that it’s angular appearance fit in well with the rest of the  
Milwaukee aesthetic. 

This is notable in the flat stealth-like sides, the seemingly 
flat top, and the distinctive chamfer that wraps from the 
bottom front around the side, and then up and around 
the back, making a complete circuit. 

As this was the first model I was going to mill, I had to 
base the dimensions off of another sander that I had 
taken apart to examine the internal workings. 

I tried for somewhat compact dimensions, thinking that 
it would be easier to scale the design up than make it 
smaller. 



Foam models: first iteration

Once the computer model was done, it was milled on a 
Fanuc Autoprofiler out of a cheap, lightweight foam.

The combination of the foam, and the fact that the Auto-
profiler only has a 1/2 inch ball mill leads to some limits 
in detailing, but that’s fine for quick models.

This iteration had its pros, and its cons, but I liked the 
direction it was headed in.

I marked the model at trouble areas that I wanted to 
change for the next iteration. That included making the 
bottom wider, the grip longer, and blending the corners 
of the chamfer in a more appealing way.

The big thing this model showed me was that I needed 
a better way to integrate the lightning bolt into the grip. 
The form of this tool doesn’t allow for it to be flat on the 
surface, so for the next model I decided to make the 
conic bolt a more pronounced feature.



Computer models: second iteration

To make the appropriate changes, I pretty much had to 
rebuild the model from the base up (but using the 
lessons learned from making the first iteration). 

For this iteration, I upped the scale to make the tool 
seem more robust, and I tweaked the chamfer (the 
corner changes, the angle of the chamfer, how 
pronounced it is, etc). 

That all done, I worked on making the bolt really stand 
out, but without compromising the design or function of 
the tool. 

That led to an indent around the middle of the grip, 
giving the design a striking look on the computer. 



Foam models: second iteration

With this iteration, I felt that I was close, but not quite 
there. The chamfer was right, and the form was close, 
but there was some tweaking needed before it was 
ready for the final product. 

These ‘tweaks’ included several scaling changes to 
improve the ergonomics, and an overhaul of the indent 
idea. 

I liked the first impression of the indent, but for the final 
model, I decided to take it a step further and really 
accentuate it. 



Final Design: The body

standard size dust bag

striking profileprominent features

iconic lightning bolt on the grip

strong branding imagery

new quick clamp mechanism

rubberized grip for comfort

The new indent is placed 
lower, so that its not just 
stylish, but it also improves 
the ergonomics of the 
squared off grip.



Final design: The mechanism

Finding a solution for the mechanism proved to be quite 
tricky, especially after taking apart a modern quarter 
sheet sander and studying how all the parts interact. 

I learned that any mechanism needed to be built totally 
separate from the body of the sander, and their needed 
to be enough room for the mechanism to travel within 
the body to account for the oscillation of the sanding 
pad. 

These facts meant that I had to scrap several ideas, but 
it helped me simplify the design to make it easy to 
manufacture.

The final mechanism is only a handful of parts, and only 
two of them are not fabricated and mass produced 
already. 

It is a simple motion to operate, (pull the lever out to 
open, and push it back in to close), and self explanatory 
to the user. 

All of that, and the reduced change out time for the 
sand paper, makes this a far superior method than the 
old mechanism. 



Keyshot

The final computer model had everything I wanted. From the faceted body, to the 
stylish and ergonomic indent at the base of the grip.

This render shows the full assembly of what I was sending to the rapid lab to 
make the mock-up, with the colors and textures that I wanted to apply.



Getting started

After parting off my model for the rapid lab, I used a variety of technologies to 
produce it. 

I made the top and the button from a 3D powder print (Zcorp 650), the light-
ning bolt and the clamp mechanism using a FDM plastic printer, the bottom 
from 80 lb REN (Bridgeport Machining Center), and the hardware for the new 
mechanism was ordered from the internet. 

Thanks to good dimensioning, everything fit together perfectly. Now it was 
time to make it look like a real sander. 



Making it ready 

With all the parts back from the lab, it was time to sand and prime all the 
pieces. 

This meant that all the surface nicks from machining had to be filled and 
sanded down until the whole model was nice and smooth.

Then each part was sprayed with high-grade primer (Sherwin Williams 
G2A147 automotive), sanded, sprayed again, and re sanded; time and 
time again until the part was absolutely perfect. 



The painting process

Getting the right finish is all about using the right 
materials, in the right order, and doing so VERY 
carefully. 

In my case, this meant a special undercoating paint 
to simulate the rubber grip, and special automotive 
paint for the body. 

Painting the body took place over three steps. First 
was the whate basecoat, this was to allow the red 
to be true to its color. The second coat was the red 
basecoat to give it the Milwaukee look. The third 
and final coat was a textured coat over the red to 
make it look like the real deal. I accomplised that 
by pulling the paint gun away from the model as i 
painted it, allowing the paint to coagulate a bit as it 
flew to the model. 



Nailing the details

I am a firm believer that a great model is made by the small details being right. Even 
if you nail the design and get the paint perfect, when it’s put all together, it wont look 
right unless all the little things match up to the real thing.

 That being said, I tried to add as many realistic touches as I could. 

I attached a current Milwaukee dust bag (no need to change that), put a real power 
chord on it, used a (modified) sanding pad from a real sander, cut the heads off of 
Torx screws and put them in the properly placed holes, laid out and made a warning 
decal matching all the information from the current sander, and hand-made a 
Milwaukee decal for the side. 

All of these details helped add up to make the model look just like the real 
production model would look.



Final model

After all of that, here is the final result; my design for the new Milwaukee quarter sheet sander. 

This is a 1:1 scale model of my final product, the clamping mechanism works (to prove that the concept works), and 
the weight is pretty close to the real thing. 








