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Summary

For cutting and trimming, we decided to divide the list of 
parts into two major categories: parts that need to be 
cut precisely and parts that can allow minor uncertain-
ties. Ideally, for accuracy and precision, all parts should 
be cut by laser cutters and printed by 3D printers; 
however, due to time, resource, and requirements, we 
had to complete some parts by hand and these parts 
included ones that does not require extremely high 
precision. In other words, the lid, the temple straps, the 
styrene and the soft PVC mat was cut by hand.

This VR set is suitable for star gazing and it is a perfect 
solution for middle-aged people who enjoys astronomy 
and prefers to stay in their backyard. The entire VR set 
is completely waterproof so even if it is left out in the 
rain, the headset will not morph or rot in any way unless 
many years have passed by. All the wood parts will be 
coated with 3 layers of varnish and the plastic is 
weather-durable. The VR-set must also be extremely 
comfortable to wear over a long period of time so soft 
PVC will be used to cushion the skin’s contact with the 
VR set. Our product should be more function driven as 
performance is extremely important.
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Our headset will be used outdoors, during evenings with 
clear skies, since we plan for it to be used to help our 
persona stargaze. The headset will aid our persona in 
identifying different constellations, or show a clearer 
images of the stars without light pollution getting in the 
way. As such, since the headset is mostly used as an aid, 
it will be taken on and off fairly frequently so our 
persona can compare the view in the headset, with the 
actual view outdoors. For example, Enrich would be 
taking a walk outdoors during a camping trip, and he 
could take the headset with him during the walk to learn 
about the stars he can see during his walk. He’ll be 
keeping the headset on for the entire walk, so he can 
flip the headset up or down depending on if he wants to 
see the physical stars, or the virtual stars with all the 
information about them attached to it.

We wanted to keep most of the exterior to be wood, 
since the natural texture of wood would make a nice 
covering for our headset. However, because we went 
with an organic shape with lots of curves, we had to go 
with very thin wood to be able to bend it in all the 
directions we needed, so the wood itself couldn’t be a 
structural component. Therefore, we decided to 3D print 
our headset structure in ABS to make sure that our 
headset is sturdy. Since the interior structure has to fit 
the exterior curves perfectly, we decided to 3D print it 
along with the exterior structure, to eliminate possible 
human error. For the strap, we went with styrene lined 
with PVC, since the material is soft and slightly stretchy, 
so it would fit around the head well, while the styrene 
would help hold the shape. We originally wanted to 
make it with cork, but little cork pieces would fall out 
with repeated use and exposure to the outside 
elements, so we switched the material to PVC. Lastly, 
we lined the edges where our persona’s face would be 
touching the headset with PVC, to ensure that they can 
comfortably keep it on for long periods of time. 

Since our headset is designed for stargazing, we didn’t 
need to add any speakers to our headset. However, 
since we wanted our persona to be able to lift the 
headset easily, we added extra hinges and adjustments 
to the strap for the head. To make sure the strap can fit 
most heads, we added velcro to the inside strap, so the 
pressure between the strap and the head will hold the 
velcro in place. To allow the headset to rotate up and 
down, we drilled holes in both the arms of the headset, 
and into the strap for the head, and connected them 
with a metal screw. We also added guides which allows 
the 3D printed pieces to join together and help them 
glue stronger and in position.

To put the phone into the headset, the user can lift the 
lid at the front, and slide the phone in. The section for 
the phone is measured so that the phone can be held in 
using friction, so it won’t fall out during use.

The strap for the head is meant to rest on the crown of 
the head, and help support the headset. To adjust the 
straps and headset to fit the user’s head, they can adjust 
the length of the strap using the velcro, and move it 
further up or down the crown of the head to adjust the 
distance of the headset.

The connection between the strap and the headset is 
designed to rotate, so that the user can easily move the 
headset up and down without needing to take the entire 
headset off

We initially wanted to create a curved shape, so that the 
entire headset didn’t look clunky and would feel nice to 
hold. We took that idea and modelled it in Maya, using 
the idea of an organic shape, and molded it to fit the 
head, the phone, and curved the sides so that they 
would fit into our hands nicely.

From there, the form mostly transformed with the 
materials we were building the prototypes with. The first 
model was made with large rectangles for a very low 
resolution model, to ensure that whatever material we 
used would bend properly. Our initial prototype was 
made with paper, so we changed the rectangles into 
triangles, to get a non-planar curve. This helped refine 
the edges of our model, and introduced the idea of 
adding a texture to our materials to make them bend, 
and contribute to the aesthetics of the final model.

For the final model, we needed to make it out of wood 
and plastic. Maja recommended that we use 0.3mm 
plywood to help us get the complex bends we wanted 
out of the wood, but that made it so that the plywood 
wouldn’t be able to be part of the structure. In the end, 
we imported our model into Solidworks from Maya, 
which had the added benefit of fully smoothing out the 
curves of the headset, from the triangles they were 
before. We decided to 3D print the interior structure, 
and use it to hold up the pieces on the outside. We laser 
cut wood to cover the visor and the faceplate, and 
covered the rest of it with PVC. We initially wanted to 
sand and spray paint the 3D plastic, but the printing 
lines were too thick, so we decided to cover it instead. 
Thanks to the covering, we ended up with a soft foamy 
material where the face touches the headset, and a 
material with a nice grip where people would hold onto 
the headset.

Once all the pieces from the 3D printer were finished 
and the supports were all dissolved, we picked up the 
pieces from Solidspace. We printed out the pieces with 
little tabs in them so we could glue them back together 
easily with methyl chlorate. During the process, we also 
glued the lenses into the headset. After we finished 
glueing our structure together, we could then glue the 
wood onto the structure. Luckily, the laser cut wood 
bent nicely to the curves of the structure, and we were 
able to glue it onto the plastic with wood glue. For the 
lid, we took a hinge from our boxes, and screwed it to 
connect the lid and the plastic structure. We also added 
a small dowel to the plastic structure, so it would help 
hold the hinge in place. Lastly, we had to assemble the 
strap for the head. We cut holes into the PVC/styrene 
strap with a hole puncher, and tied it to the holes we 
made in the arms of the headset.

Cutting/Trimming Assembly Finishing
Ridge Andrea Donny

The finishing for the parts happened simultaneously to 
the assembly, since different parts needed to be in 
different stages before we could add finishing to it. The 
first stage would be using super glue to glue any 
wooden edges that did not join with the 3D printed 
plastic parts. Next, varnish was added to the wood to 
help protect it from the outside elements and help keep 
its shape. Third, the varnish coating was sanded using a 
320 grit fine sandpaper to remove unflat drips of 
varnish. Last, to make the headset comfortable to wear, 
we lined the edges of the inside with PVC.

Enrich Patton
A 50 Year Old Engineer

Background and Interest
Enrich Patten is a 50 year old male who is a retired 
aeronautic engineer. After retiring, he enjoys nature and 
exploration after working inside a laboratory all his life, 
especially star gazing. He enjoys camping outdoors, and 
wants to make up for the leisure time he gave up during 
his youth. He wants to learn more about the universe, 
and thinks that a VR environment for educational use is 
the perfect opportunity to do so. 

Design Consideration
As an engineer, Enrich finds functionality an extremely 
important aspect of any products he buys. Since he’ll be 
using the headset for stargazing, he needs it to be 
waterproof and meant for outdoor use, as well as 
comfortable to wear for hours. 

Motivations and Frustrations
- wants to learn more about this univere
- wants to explore the vast space 
- wants to make up for the leisure time he sacrificed
- wants a change; cannot stand working for years
- gets bored easily

Work Environment
- he was an aeronautic engineer
- working inside a fatory and labratory all his life
- sacrificed his leisure time for his work
- didn’t spend much time with his family
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